r?.HJ^;.: 


Univ.  OF 

TOROKTD 

Library 


W^MW- 

■:M 

WKMim 

Jv.ly  3,  1918  ,  THE    CONTRACT    RECORD  V<d!!^Mv>\1^  mi 

^^iM         ^t  I    ^^^    MTAiu».co  IBM     _  ill  maintaininj;  a  high  industrial  rank  and  incrca<»ing 

■  ^X  I'll  l^vl      I     l%iF^»*^\'|^#l  ^'"l  wlicrias  realizing  that  it  is  not  purdv  an  in- 

■  I    JIIIIU^*'    I  iV^^lJI    II  ''"'<"''<''<   l»'('l>l<''n,   I'Ut    fur   the   ultimate   put   ' 
^L^^"'*'                              A  ^     ^^\#A   \A  K'"veriiment.s  of  the  principal  industrial  lotiir 

^^i^v  C»._-  LJ..^^— ;-«Jk     rfc^-^^-._    7  '^'■^  aside  larj^e  appropriation!*  for  the  a 

^Ln^ineenng  Review/  -^^°«^-g--"  -'  -'•■-^- -'•  as ...... 

And  whcii.i-  (mi    MiiMiiiu.iic  ;;w\crnment  ■ 

Published  Each  Wednesday  by  in  Canada  for  the  application  of  scientific  di 

HUGH  C.   MACLEAN,  LIMITED  '"  '"•'"•^'O   is  at  a  minimum; 

HUGH  C.  MACLEAN.  Winnipeg,  I'residcnt.  •^"''  «»'^'"-a'*  industries  have  guaranteed  financial 

THOMAS  S.  YOUNG.  General  Manager  co-iK-ration   on   a   considerable   scale   for  a   |>eri.Kl  ..i 

HEAD  OFFICE    -    347  Adelaide  Street  West    TORONTO  ^'''^p  Provided  >fovernme..t  action   ,s   forthconm.K ; 
Telephone  A.  2700  *^  "  t"t'r<'i<»r*'  rest»lved  that  the  Canadian   .Maiui- 

. faclurers'  Association  .  in  annual  meeting  assembled. 

MONTREAL  -  Telephone  Main  2299  -  119  Board  of  Trade  ><tr'»n>(ly   urge  the   Dominion   (iovernmcnt   in   prompt 

WINNIPEG  -  Tel.  Garry  850  -    Electric  Railway  Chambers  :»"ti<">: 

VANCOUVER     -     Tel.  Seymour  2013     -      Winch  Building  ^^>    '"  Provide   for  the  apfKiintment   of  manufac- 

NEW  YORK  -  Tel.  3108  Beekman    -    1123  Tribune  Building  turers  in  representative  industries    on    the    I" 

CHICAGO   -   Tel.  Harrison  5351    -    1413  Gt.  Northern  Bldg.  Advi.sory   Coiiiniittce  of  ."Scientific  and    Iiidu-: 

LONDON,  ENG. 16  Regent  Street  S.W.  '^'^ar<"h  *'"  =*  ''-'^i^  e«|ual  numerically  to  the  acadrniic 

— — !  rejiresentation   now   thereon. 

SUBSCRIPTION  RATES  (-)  Lender  the  .supervision  «jf  the  Honorary  .\dvis- 

Canada  and  Great   Britain,  $2.00.     U.  S.  and  Foreign,  $3.00.  ory  Committee,  in  co-operation  with  the  industries  <»n 

Single  copies  10  cents.  terms  to  be  ajjreed  upon,  to  establish,  equip  and  main- 

lain  a   laboratory   for  conducting;   scientific   indu>tri:il 

a.  .«ond''i?«.  matler'  ^'"""»""  <=*""•'  '<"  ^"•''•'  '»'  tr.n.mi..ion  research   and   furnishin«   information   relative  t..  .u« 

Entered  as  lecond  class  matter  July  18th    1014.  at  the  PottoiSce  at  processes,    properties,    inventions,    improvements    and 

Buffalo.  N.  Y..  under  the  Act  of  Congress  of  Starch  3,  1879. materials  discovered  therein  as  may  seem  capable  oi 

Vol.  32  July  3,  1918  No.  27  use  by  interested  manufacturers; 

— (.V)  T(j  provide  fuiicls  to  carry  out  llii>  pr<iject  ^ir 

Q  .      .      11^  another  similar  plan   suitable  to  Canadian  industrial 

rnncipal   LtOntentS  P,je  (■(mditinn'i  which  plan  shall  hav«  the  <anic  md  m  \ifu 

Editorial Mr  ■' 

lour-Spun   .Steel    Hri.lKo  ,,ver  the   Niclet    River     ....     il»  yyj^^^    Q^^^    R^^j^    ^^^ 

1  he    Housing   .Sitiiatum    Deniamls   (lovcrtinient  Action.     521 

CaUulatiiiK   and    I'reventinK   .Silt    Deposit    in    Reservoirs     522  F'or    the    Dairy    BuSineSS 

A  New  Move  Against  the  Submarine .'.23  ^^^    H  >[)   mads   mean   better   and    ^.,...i., ..— 

Construction  of  Highways  for  Military  Traffic .'.24  |  Letter  because  less  delay  is  entailed  in  deliver- 

I'uel  Economy  in  Operation  of  llan<l  I'ire.I  I'nwrr  l'l;inm     .■.•-•:  \^_J   j,,^,  f^uni  the  farmer  to  the  coiisuii 
I'ractical    Hints  for  the  Contractor                                            .-..i:.'  because  of  improved   mcth.xls  of 

Mainly  (niistru.tional time  saved  and  also  because  these,  in  turn,  wiil  ill. 

llie  farmer  to  pro«luce  more.    Mr.  Ci.   R.  Rice,  st .    . 

Mr     ,.  f    A.  •    ..•  tary-treasnrer  and  eeneral  manager  of  the  Milwawkee 

anufacturers     Association  j^lifj.   ,>r,^„,-ers'  A.sstK-iation.  bcheves  good  r.«ds  are 

Urge   Industrial   Research  an  investment   for  any  coninninity.    We  quote  from 

EADiroRLM.  lueiitioii  was  made  in  our  last  i.ssue  a  recent  letter :  ,        ^r.  r      -n  ii 

{     of  tlR.  recentlv  formed  Canadian  hultistrial  Ke-  l''^''"''  ^^ere  times  when  fifteen  cans  of  m.lk  wo„ld 

J  construction  Committee  and  their  attitu.le  to-  make  a  k<hk1  load  for  a  team  of  horses,  and  it 

wards  the  establishment  of  a  N'ational  Research  l"'^"^''^''^  »"  ••""  '"'^•';;^  '.''  f'V  "»«"'«^-    -^».  »•"    ■ 

Institute   and    the   e.xtension   of   the   research    work   in  ^nne  most  of    he  milk  is  being  brought  11.  on  tr,,.  •  - 

our   universities,      .^vnipathctic   action    has  also   .since  of  various  kinds  and  the  U«d  nms  from  50  to  100  c.r. - 

been  rep.,rtc<l  hv  the  Can.ttiian   .Manufacturers-  Asso-  '  fiis  comes  in  daily  without  trouble  after  once  gettr,^ 

ciation,  who  at  their  recent  annual  conventit.n  in  Mont-  «"  the  Rood  road.  ....  .,  a  ^^ 

real    passed   a    resolution    which   is   bein^^   sent    to  all  ,      "I  he  output  of  .mikposs.bly  has  not  been  affected 

numbers  of  the   federal  jjovernment.     The  resolution  by  the  k.w<I  roads   but  the  cost  .- 

calls   for   manufacturers'   representation   on   the    lion-  '"»^''  ^''caper  and  the  time  of  .,. 

orarv   Advisory  Committee  of  Scientific  .";•    Industrial  conse,,nently  the  m.lk  ge  .s  m  in  innch  l»e  ter  c.-,,.:: 

R,  -,      .  ,  'II  •.!    .1  tion  and  tne  i>roi>ortioii  oi  iov~  in.iii  vnnnd    lo.i  -   , 

esearcli  on  a  basis  etiuai,  nuinencally,  with  the  aca-  ,.|     •    , ',"     /.  .i' 
deniic   representation,  and   nr.Ljes  the  establishnieiit   of  *■-',*  les'^*""*-'*'- 

a   research   laboratory   for   furnishiiiL;    information   re-  ^    *'V  "'^"/-Y,  "f/"""^-  i:';\':""'  •'"" 

lative  to  new  processes,     properties?     inventions,  im-  Cedarbury  Milk  Co..  a  distnlnit.ng  o. . 

provements.  etc.     The  full  text  m  tlu    resolution  ,nn^  .      *  l-onnerly     he  milk  from  these  . 

f  ,,  in  bv  h4irse  and  w  agon.   .At  this  time   , 

.i>  toiiows: —  ■     •,.  V  I       ■    I  ■     I  I        ■     , 

the  ilitlerent  hauled  in  by  auti»  truck,  which  tl 

Resolution  on  Scientific  and  Industrial  Research  would  be  itv  to  <lo  if  they  >tin  were  th<    -Id 

Whereas  in   the  jirincipal  indu.strial   countries  the  dirt  n«ds. 
ai)piicatit>n  in  industrv  of  results  obtained  bv  scientific  "I  canmn    ...  ,  \.ictly  what  the  pru,  ,.x  ■  ..,..  ,^  ,.  — 

investiiiation  is  ieco,n'ni/e<l  as  ;i  most  important  factor  than  it  was  in  former  years,     but    if  we  consider  the 


518 


THE    CONTRACT    RECORD 


enormous  increase  of  the  cost  of  hauling  at  this  time, 
I  would  say,  even  paying  the  same  price  that  we  did 
in  those  years,  we  are  saving,  not  overestimating, 
twenty-five  per  cent,  on  the  cost  of  hauling.  Milk- 
that  was  hauled  in  by  the  teams,  at  its  best  got  in 
from  two  to  three  hours  later  than  it  does  hauling  it 
with  the  auto  truck  on  say  about  a  twenty-mile  haul. 
This  in  itself  is  an  enormous  saving,  as  the  product 
in  the  hot  summer  months  or  in  the  cold  winter  days 
is  considerabl}^  improved  by  quick  delivery. 

"Furthermore,  where  one  man  with  two  horses, 
wdiich  team  had  to  be  changed  every  other  day,  could 
haul  approximately  40  cans  a  day,  to-day  he  can  haul 
with  a  two-ton  truck  approximately  100  8-gallon  cans, 
as  it  enables  him  to  make  two  trips,  while  only  one  tri]) 
could  be  made  with  the  horses. 

"I  would  also  say  that  the  better  road  has  encour- 
aged the  farmer  to  produce  more  milk  as  it  is  easier 
for  him  to  haul  his  feed  to  and  from  the  place,  as  gen- 
erally the  man  who  produces  milk  has  to  buy  a  lot  of 
fed  from  the  outside. 
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Provincial  Builders'  and  Supply  Association 
Convention 

ON  Thursday,  June  20,  seventy-five  delegates 
gathered  at  Gait,  Ont.,  for  the  sixth  annual 
convention  of  the  Provincial  Builders'  and  Sup- 
ply Association.  The  opening  session  was  held 
in  the  S.  O.  E.  Hall,  and  Mayor  W.  S.  Dakin  extended 
a  hearty  welcome  to  the  delegates  and  tendered  them 
the  freedom  of  the  city.  The  largest  representation 
was  from  the  cities  6f  Toronto,  London,  Hamilton, 
Stratford  and  Chatham. 

The  election  of  officers,  which  took  place  early  on 
the  programme,  resulted  as  follows :  President,  A. 
Tomlinson,  Chatham;  first  vice-president,  Lieut. -Col. 
G.  Youngs,  Stratford ;  second  vice-president,  Robert 
Elgie,  Toronto ;  secretary-treasurer,  T.  R.  Wright, 
I^ondon  ;  executive,  G.  A.  Robb,  Gait ;  J.  S.  Adamson, 
Ottawa;  A.  Hannaford,  Hamilton;  J.  Norton,  Sarnia ; 
E.  Blondie,  Chatham;  R.  Masson,  Stratford  ;  F.  Nichol- 
son, St.  Catharines ;  S.  Willis,  London ;  G.  Stocker 
and  G.  J.  Oakley,  Toronto ;  auditors,  D.  Davidge,  To- 
ronto; and  E.  Gerry,  London. 

.^n  interesting  feature  of  the  programme  was  an 
address  by  Mr.  G.  Gander,  of  Toronto,  regarding  the 
operatioti  of  the  Workmen's  Compensation  Act.  Mr. 
Gander,  who  was  chairman  of  a  committee  on  this 
question,  stated  that  the  workingman  had  benefited  to 
the  extent  of  $83,514,  from  the  first  aid  amendment  to 
the  Act,  during  the  last  six  months.  Of  that  amount 
$8,167  had  been  paid  by  the  building  trades,  but  with 
due  care  the  amendment  should  not  cause  an  increase 
in  present  rates.  The  opinion  was  expressed  that  some 
other  plan  of  assessment,  such  as  current  co.st,  should 
be  devised  and  adopted,  and  the  rates  might  thus  be 
lessened  as  the  committee  hardly  thought  it  necessary 
that  such  large  funds  .should  be  accumulated  as  at  pre- 
sent. The  amount  now  standing  to  the  credit  of  the 
Workmen's  Compensation  Board  was  something  like 
$4,000,000.  However,  Mr.  Gander  commended  the 
Board  for  the  fair  and  economical  manner  in  which  it 
was  administering  the  Act. 

Mr.  Robt.  Elgie,  of  Toronto,  spoke  regarding  the 
necessity  for  supporting  and  protecting  home  trade, 
making  special  reference  to  the  practice  of  bringing 
in  foreign  contractors  to  do  work  in  this  country  to 
the  detriment  of  Canadian  firms.  Mr.  Elgie  read  a 
memorial  on  this  subject,  which  was  endorsed  by  the 


association,  and  is  to  be  ])resented  to  the  Dominion 
Government  with  a  view  to  having  the  o|jerations  of 
foreign  contractors  in  Canada  regulated. 

The  matter  of  changes  to  the  lien  law  came  up  for 
discussion,  and  Mr.  W.  \\.  Dillon,  of  Toronto.  |)(jinted 
out  that  the  Act  did  not  give  the  sub-contractor  and 
supply  firms  the  same  privilege  of  lien  as  the  general 
contractor,  and  that  it  allowed  the  owner  to  mortgage 
labor  and  material  that  he  had  not  paid  for.  In  addi- 
tion it  did  not  provide  for  liens  on  public  works.  The 
percentage  held  by  the  owner,  Mr.  Dillon  said,  was 
not  enough  in  all  cases  to  ])ay  the  claims  of  the  sub- 
contractors and  su])i)ly  firms,  and  he  als<j  criticized  the 
l)rocedure  which  made  it  necessary  for  the  workman 
to  go  through  the  same  formality  as  the  contractor, 
thereby  causing  him  delay  in  getting  his  money,  which 
he  could  not  afford.  Another  point  mentioned  was  the 
2f)  per  cent,  fee  allowed  to  lawyers,  this  being  con- 
sidered too  much  when  the  amount  exceeded  $100. 
{'"ollowing  the  discussion,  a  committee  consisting  of 
.Messrs.  'i"omlins(jn,  of  Chatham;  Wright,  of  London; 
Webster,  of  (ialt;  Pounder,  of  Stratford;  Murray,  of 
Hamilton;  Nicholson,  of  St.  Catharines,  and  (iutridge, 
of  Sarnia,  was  appointed  to  deal  with  the  ])roposed 
alterations  to  the  law. 

The  final  session  on  the  afternoon  of  Thursday, 
June  21,  was  chiefly  occupied  with  a  discussion  of 
after-the-war  conditions,  and  it  was  pointed  out  that  a 
large  immigration  to  Canada  was  to  be  expected  when 
the  war  ended,  with  resulting  activity  in  the  building 
trades. 

Introducing  a  little  entertainment  for  the  benefit 
of  the  visitors,  the  local  Builders'  Exchange  got  up  a 
theatre  party  for  the  first  night  of  the  convention.  Also 
on  Thursday  morning,  the  delegates  were  taken  over 
the  city  and  visited  some  of  the  industrial  plants,  al- 
though rain  interfered  somewhat  with  the  original 
programme. 

The  Association  decided  to  hold  their  next  year's 
convention  at  Chatham,  and  the  time  was  set  for  the 
second  week  in  February,  that  being  a  more  convenient 
season  of  the  year  than  the  month  of  June. 
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Promotion  by  Merit 

OUR  L'uion  Government  has  given  evidence  of 
their  sincerity  regarding  the  abolition  of  the 
patronage  .system  in  the  promotion  of  Mr.  W. 
i^.  Lemon  to  the  City  of  Toronto  postmaster- 
It  is  true  Mr.  Lemon  is  eminently  fitted  for  the 
but  this,  in  the  past,  has  not  been  considered 
sufficient  qualification  when  in  competition  with  im- 
portune politicians  who  have  had  to  be  provided  for. 
It  is  to  be  hoped  the  old  .system  is  gone  forever.  With- 
out doubt  the  appointment  of  Mr.  Lemon  will  have 
a  good  effect  throughout  the  Canadian  Civil  Service, 
the  members  of  which  will  see  in  it  a  recognition  of 
the  principle  that  merit  and  devotion  to  duty  are  the 
determining  factors  in  selecting  men  for  positions  of 
greater  trust. 


It  is  announced  that  heavy  nnmition  orders  have 
been  placed  in  Canada  during  the  past  few  days,  and 
that  others  are  under  consideration  at  the  moment. 
This  will  doubtless  entail  extensions  to  factory  build- 
ings and  equipments  in  a  number  of  cases  and  in  cer- 
tain instances  require  entirely  new  buildings.  These 
orders  should  thus  introduce  a  verj'  considerable  activ- 
ity into  the  building  trades  within  the  next  few- 
weeks. 
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Four-span  Steel  Bridge  over  the  Nicolet  River 


The  "l.'lle  a  la  l''miri-lie"  bridge  over  Nicolet  River, 
at  St.  Jcaii  I'.aptisti-  de  Nicolet,  IVovince  of  Ouehcc, 
has  recently  been  completed.  The  .site  of  the  bridjje  is 
about  5(X)  feet  above  the  ])oint  of  junction  of  the  east 
and  west  branch  of  the  Nicolet  River,  approximately 
ly^  miles  from  the  town  of  Nicolet,  situated  on  the 
south  shore  of  the  St.  Lawrence  a  short  distance  above 
and  opposite  Three  Rivers  which  is  half  way  between 
Montreal  and  Ouebec.  Nicolet  is  a  small  town  of 
about  3,000  poi)ulation  and  is  advantaf;eously  known 
in  the  province.  The  Nicolet  Kivcr  takes  its  source  in 
Nicolet  Lake,  in  the  town.ship  of  11am,  Wolfe  County; 
runs  through  the  townships  of  Ham,  Chester,  Artha- 
baska,  Warwick,  I'.ulstrode,  Horton  and  .\ston,  and 
then  discharges  into  Lake  St.  Peter,  in  the  St.  Law- 
rence, three  miles  from  the  town  of  .Nicolet.  Its  length 
is  t)()  miles,  and  its  watershed  is  l..U<i  stjuare  miles; 
its  course  is  ra])id  and  navigable  to  a  certain  distance 
from  the  town  of  Nicolet.  The  river  is  formed  of  two 
branches,  known  as  east  and  west  branch,  and  covers 
a  large  area  of  fertile  lands. 

Chami)lain.  founder  of  (Juebec,  in  UjO^  gave  it  the 
name  of  River  du  I'ont,  in  honor  of  his  friend  I'ont- 
grave.  The  name  of  Nicolet  was  later  substituted  in 
niemorv  of  Jean  Nicolet,  discoverer  and  interpreter. 
The  name  Nicolet  was  afterwards  applied  to  the  vil- 
lage, and  later  .still  io  the  town  and  diocese. 

The  river  is  remarkable;  in  .summer  it  ha-  been 
noted  that  practically  it  ai)pears  dry,  and  if  it  rains 
for  a  few  hours  the  level  of  water  is  raised  sensibly: 
during  Hood  time,  |)articularly -in  spring,  the  level  uf 
water  rises  as  high  as  25  feet.  The  river  is  subject  to 
high  rise  of  water,  and  a  few  years  ago  many  wooden 


bridges  were  carried  away  by  ice,  water  and  dchris 
of  all  kinds.     The  west  hank  is  Hooded  every  year. 

Historic 
The  que.stion  of  building  a  bridge  at  this  place  has 
been  discussed  for  many  years,  and,  in  1'I08,  the  ! 
cipality  started  the  construction  of  a  >u.spension  1 
with  floor  suspended  on  cables  and  made  of  i>l<l 
The  center   span   was  to  be  300  feet,  and  the   - 
spans  114  ft.  and  71  ft.  respectively.     Once  the  sub- 
structure  was  completed,  this     type     of     bridge  wa< 


Sbowing  tht  prolKliQn 
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abandoned,  following  a  report  of  the  engineer  of  this 
Department  and  for  other  reasons.  The  project  ot 
the  bridge  at  this  place  was  likely  to  be  indefinitely 
postponed,  when,  in  January,  1910,  many  interested 
persons  associated  themselves  under  the  name  of  "La 
Compagnie  du  pont  de  I'lle  a  la  Fourche,"  haying  as 
its  principal  object  the  construction  of  a  steel  highway 
free  bridge  at  the  above  site.  The  engineers  of  the 
Department  were  then  called  to  prepare  plans  for 
same.  Those  interested,  desiring  the  most  economical 
construction,  insisted  that  the  new  bridge  be  built  on 
the  same  site,  using  as  much  as  possible  of  the  sub- 
structure of  the  old  .suspension  bridge.  The  units  of 
the  old  project  which  have  been  used  are  the  west 
anchorage  and  pier  on  which  was  to  rest  the  tower 
supporting  the  suspension  cables.  The  project  as  pre- 
pared by  the  Department  included  the  raising  of  the 
west  anchorage  or  abutment  and  its  reinforcing  at  the 
front  against  the  fill  pressure  at  the  back;  the  putting 
in  place  of  a  concrete  protection  at  the  base  of  the  old 
pier  to  protect  the  latter  against  washouts;  the  con- 
struction of  two  new  piers  and  one  abutment  on  the 
east  bank. 

The  superstructure  comprises  four  spans,  one  of 
50  ft.,  one  of  235  ft.  and  two  of  77  ft.,  the  whole  form- 
ing a  total  length  of  bridge  of  453  feet  between  abut- 
ments. The  plank  floor  of  the  bridge  is  16  feet  in  width 
and  is  at  31  feet  above  water  level.  The  photos  an- 
nexed show  the  bridge  as  built  and  completed  last 
year. 

During  the  execution  of  the  works,  many  difficul- 
ties arose  necessitating  accessory  works.  Following 
the  completion  of  the  .substructure  and  at  a  time  when 
the  erection  of  the  superstructure  was  nearly  com- 
pleted, there  occurred  a  big  slide  of  the  east  bank  ad- 
jacent to  the  abutment.  So  as  not  to  expose  the  bridge, 
it  has  been  found  that  certain  repressive  and  consoli- 
dation works  of  the  bank  on  each  side  of  the  east  abut- 
ment were  necessary.  The  geological  top  layer  of  the 
east  bank  is  clay  and  has  a  tendency  to  slide  towards 
the  river  under  the  action  of  gravity  or  water  in  it  or 
from  atmospheric  effects.  It  was  thus  found  neces- 
sary to  have  the  following  works  executed:  A  stone 
protection  in  front  of  the  east  abutment  retained  by 
a  dry  stone  wall,  the  base  of  which  is  inclined  towards 
the  bank;  previously  to  the  construction  of  this  wall,  a 
pipe  was  laid  to  drain  all  water  contained  in  the  bank 
or  which  might  accumulate  otherwise.  In  fact,  this 
drain  actually  fulfils  its  object  and  water  flows  in  it; 
besides  the  above,  trenches,  ditches  and  kennel-stone 
drains  were  made  for  the  purpose  of  draining  the  sur- 
face water,  also  that  of  the  approach  road  which  has 
a  steep  grade  on  that  side. 

The  slopes  were  all  cleaned,  dressed  and  protected 
from  running,  filtering  and  thawing  waters  and  of  at- 
mospheric efl^ects  by  the  construction  of  the  above 
kennel-stone  drains  and  ditches  and  by  covering  them 
with  a  mattress  made  of  branches,  rammed  earth  and 
stone  consolidated  at  the  base  by  two  rows  of  piles 
placed  6  feet  apart,  driven  in  the  ground  and  connect- 
ed to  one  another  by  waling  pieces  spiked  to  them. 
This  dyke  work  is  placed  along  the  shore  and  is  filled 
with  stones.  The  slopes  of  the  east  bank  have  been 
sodded. 

The  above  work  completed  a  year  ago  was  not 
damaged  last  spring  and  is  proving  effective  after  the 
Ijeavy  rain  storms  we  had  recently,  the  drainage  hav- 
ing been  well  taken  care  of. 

.•\11  the  substructure  works  and  approaches  of  this 


bridge  have  been  executed  by  the  Nicolet  Ccjiislruc- 
tion  Company,  of  Nicolet.  The  superstructure  was 
furnished  and  erected  by  the  Phoenix  I'ridge  and  Iron 
Works,  Limited,  of  Montreal.  The  whole  has  been 
executed  in  accordance  with  the  plans  and  instructions 
of  the  Department  of  Public  Works  and  Labour,  Que- 
bec, of  which  Mr.  L.  A.  Vallee  is  the  chief  engineer. 


A  Riveting  Record? 

A  short  time  ago  a  paragraph  appeared  in  the  daily 
press  announcing  that  "Charles  Schock,  a  Baltimore 
riveter,  had  shattered  the  world's  record  for  driving 
rivets,  having  driven  2720  rivets  in  a  nine-hour  day." 
Inspired  by  this  alleged  record  a  squad  of  riveters  in 
the  employment  of  Fraser  and  Eraser,  Limited,  Brom- 
ley-by-Bow,  London,  E.  3,  asked  the  firm  to  be  allowed 
to  make  an  effort  to  surpass  it.  The  management  con- 
sented, and  on  Tuesday,  at  6.30  a.m.,  the  effort  was 
commenced  in  connection  with  margarine  tanks  on 
order  for  the  Ministry  of  Food.  The  "Engineer"  re- 
ports visiting  the  works  in  the  course  of  the  afternoon, 
and  finding  that  even  before  the  dinner  interval  the 
squad  had  surpassed  the  American  record.  The  details 
of  the  complete  performance  are  as  follows : 

Riveter  :  R.  Farrant.      Working  day  :  9  hours 
Time  Rivets  driven.  Rate  per  hour. 

6.30  a. m nil — 

7.30  536 536 

8.30  1032 496 

Half-hour  interval. 

9.30  a.m 1304     544 

10.30  1823     519 

11.30  2257     434 

1.0  p.m 2920 442 

One  hour  interval. 

2.30  p.m 3100 360 

3.30     3550 450 

4.30     4007  457 

5.0      4276 538 

Thus  an  average  of  475  rivets  were  knocked  down  per 
hour,  or  one  rivet  every  7.58  sec.  It  is  interesting  to 
note  that  the  maximum  rate  of  working  was  reached  in 
the  half-hour  after  the  breakfast  interval,  although  the 
spurt  made  during  the  last  half-hour  very  nearly  reach- 
ed the  same  level . 

The  American  "record"  has  thus  been  beaten  by  an 
increase  of  57  per  cent,  in  the  output.  It  is,  however, 
not  quite  fair  to  detract  from  Mr.  Schock's  perform- 
ance, because  we  do  not  know  what  size  of  rivets  he 
knocked  down,  what  arrangements  were  made  to  as- 
sist him  in  his  work,  or  what  tools  he  used.  In  the 
rival  performance  put  up  by  Mr.  Farrant,  the  rivets 
were  3^in.  diameter  by  IJ^in.  long.  On  +he  riveter's 
side  the  rivets  were  mostly  snap  headed,  a  few  in  each 
tank  being  countersunk  flush.  On  the  holder-up's  side 
the  rivets  were  all  countersunk  flush.  The  tool  used 
was  an  Ingersoll-Rand  "Little  David"  pneumatic  riv- 
eter, weighing  28^^  lb.  The  holder-up  used  a  hand 
tool  weighing  16  lb.  Besides  the  riveter  and  the  hold- 
er-up the  squad  comprised  five  other  men  or  boys.  Of 
these  one  was  stationed  beside  the  riveter  to  remove 
the  temporary  bolts  in  the  tank  as  required,  to  knock 
the  loose  rivets  as  delivered  from  the  fires  into  the 
holes,  and  otherwise  to  as.sist  the  riveter.  Two  fires, 
blown  by  means  of  compressed  air,  were  kept  going, 
and  at  each  of  these  a  boy  was  employed  heating  the 
rivets.  Two  other  boys  carried  the  rivets  from  the 
fires  to  the  tank.  The  total  squad  thus  comprised 
seven  individuals. 
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Housing  Crisis  Demands  Government  Action 


IN  a  recent  issue  we  drew  the  attention  of  our  read- 
ers to  the  serious  situation  in  many  of  our 
large  towns  and  cities  regarding  the  lack  f>f  pro- 
per housing  accommodation.  In  the  interval  the 
matter  has  been  taken  up  by  the  Canadian  Manufac- 
turers' Association,,  who  have  had  an  interview  with 
Premier  Hearst,  with  the  result  that  a  Housing  Branch 
of  the  Ontario  Resources  Committee  has  been  formed. 
The  necessity  for  action  is  also  very  distinctly  set 
out  in  the  report  \Vhich  the  executive  committee  of 
the  C.  M.  A.  presented  at  their  annual  convention. 
This  report  points  out  that  huge  sums  have  been  spent 
in  establishing  war  industries  employing  thousands  of 
workers,  but  that  no  corresponding  policy  has  been 
determined  regarding  the  housing  of  the  workers.  In 
view  of  the  fact  that  the  workman's  efficiency  largely 
governs  his  output,  and  that  he  cannot  be  efificient  un- 
less his  hours  of  recreation  and  recuperation  are  spent 
under  favorable  conditions,  it  would  appear  that  the 
government  has  not  gone  quite  far  enough  to  secure 
the  best  results  in  quantity  and  quality  of  product.  We 
quote  from  the  report : 

Industrial  Housing. 

The  working-class  housing  conditions  in  the  in- 
dustrial sections  of  Canadian  cities  were  far  from  satis- 
factory before  the  war,  but  in  the  last  three  years  they 
have  been  growing  steadily  worse.  When  our  soldiers 
return  in  large  numbers  this  condition  will  be  fiirther 
complicated.  Private  enterprise,  for  obvious  reasons, 
has  ceased  to  operate  in  building  houses  to  any  large 
extent.  Want  of  an  adeqiuite  supply  of  new  houses 
drives  a  growing  population  more  and  more  into  avail- 
able dwellings  which  are  unsuitable  for  habitation, 
causes  overcrowding,  and  greatly  increases  the  contri- 
bution which  the  worker  has  to  pay  for  shelter. 

If  the  population  of  the  country  were  to  continue 
to  spread  evenly,  and  if  the  migration  from  the  country 
to  the  city  were  to  cease,  the  failure  of  ])rivate  enter- 
pri.se  might  not  be  a  serious  matter,  for  sonic  time  at 
least.  But  as  we  create  new  industries,  and  cause  the 
ex])aiisi(m  of  some  old  industries  for  war  purposes  in 
certain  restricted  areas,  and  attract  large  quantities 
of  labor  to  these  areas,  we  develop  a  serious  condition 
of  drift  of  population  which  creates  serious  housing 
problems.  We  may  have  as  many  houses  as  before, 
but  not  in  the  right  places  where  the  drift  has  gone. 

Government  factories  have  been  erected  in  Canada, 
and  no  provision  made  to  house  the  workers,  and  large 
war  orders  have  resulted  in  private  corporations  great- 
Iv  increasing  the  i)opulation  of  certain  districts,  but 
making  no  attempt  to  shelter  that  population  in  decent 
homes.  Bad  sanitary  conditions  and  overcrowding 
have  grown  up  as  a  result. 

The  British  Government,  through  the  Imperial 
Munitions  Board,  has  erected  and  financed  munition 
plants  to  an  extent  of  over  $14,0CX).000  in  Canada,  em- 
ploying 6,200  workers.  This  is  in  .iddition  to  the  muni- 
tion work  being  done  by  the  Canadian  (K)vernment 
and  by  private  corporations.  The  Prime  Minister  is 
reported  as  saving  that  the  above  Board  has  spent 
$(>4,500,Oa")  in  shipbuilding  and  that  the  Canadian  Gov- 
ernment has  appropriated  $25,000,000  for  the  .same 
purpose.     In     some  centres  overcrowding  and  over- 


renting has  been. caused  by  other  forms  of  war  activ- 
ity carried  on  by  Government    ■ 

No  housing  policy  has  been  med  in  connec- 

tion with  any  of  the  above  enterprises.  While  the 
Imperial  Munitions  Board  is  representative  of  the 
British  Ministry  of  Munitions,  it  has  apparently  no 
power  to  do  in  Canada  what  the  Ministry  regard  it  a^ 
essential  to  do  in  Britain  to  secure  efficiency  in  pro- 
duction. The  housing  and  social  welfare  branches  of 
the  Ministry  are  huge  organizations,  and  arc  looked 
upon  as  important  parts  of  the  machinery  of  war ;  bat 
above  all  they  are  being  used  to  lay  the  foundations 
for  industrial  reconstruction  after  the  war.  Are  we  in 
Canada  going  to  suffer  material  loss  as  a  result  of 
neglect  of  this  aspect  of  war  industry,  or  are  the  Bri- 
tish people  wasting  their  money  and  time  ? 

These  are  matters  for  the  Government  of  Canada 
to  consider.  In  Great  Britain  it  has  long  been  recog- 
nized that  the  government  of  a  country  has  a  distinct 
responsibility  in  regard  to  the  housing  conditions  of 
the  people,  apart  from  those  ■  indus- 

tries.   Before  the  war  many  n.  nment 

money  were  invested  in  housing  schcnie>,  promoted 
either  by  municipalities  or  by  public  utility  societies. 
These  schemes  were  carried  out  to  meet  needs  no 
greater  than  those  which  have  had  tn  he  met  in  Can- 
ada. 

Whatever  answer  may  be  made  to  the  .1'  'S- 

tion  regarding  what  should  be  the  Governnn  :  iig 

policy  in  Canada,  it  cannot  be  met  by  the  answer  that 
conditions  are  materially  different  from  those  in  Great 
Britain.  The  war  has  produced  a  similarity  of  prob- 
lems and  conditions,  although  from  experience  in 
dealing  with  housing  problems  in  the  past,  the  matter 
is  approached  from  a  different  |>oint  of  view  in  Bri- 
tain than  on  this  continent.  In  the  United  States  and 
Canada,  the  tendency  has  been  to  leave  these  matter*, 
to  private  enterprise — with  fairly  satisfactorv  r.v.ilt- 
outside  of  the  crowded  parts  of  big  cities. 

But  the  war,  and  Britain's  example,  have  brouglil 
about  a  complete  change  of  policy  on  the  part  of  the 
Cnited  States  Government 

The  work  of  Britain  in  im-  iu.ttter,  considering  its 
proximity  to  the  battlefields  of  France  and  its  reliance 
on  naval  protection  for  its  food  supplies  and  its  very 
existence,  has  been  truly  remarkable.  We  have  heard 
little  of  it  in  Canada,  but  it  is  widely  known  and  ap- 
preciated in  the  United  .'states. 

Comparatively  early  in  the  war  it  was  realized  in 
Great  Britain  that  the  war  had  to  be  fought  by  the 
civil  forces  at  home  as  well  as  by  the  men  standing  in 
the  trenches,  and  that  a  n<  the  equip- 

ment of  the  civil  forces  woi  -mg  accom- 

motlation.  The  necessities  of  war  and  of  strengthening 
the  national  structure  so  as  to  enable  it  to  withstand 
the  consequences  of  war  have  created  a  new  outlook 
on  such  social  <jucstions  as  housing  and  town  planning. 

In  answer  to  a  deputation  representing  the  Toronto 
Branch  and  other  interests  which  interN-iewed  Premier 
Sir  William  Hearst  at  Toronto  on  28th  ult..  he  sug- 
gested forming  a  Housing  Branch  of  the  Ontario  Re- 
sources Committee,  so  that  in  Ontario  at  least  definite 
action  seems  assured. 
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Calculating   and  Preventing   Silt  Deposits  in 

Reservoirs 


ONE  of  the  most  trt)iihle.soinc  factors  in  the  de- 
sign of  waterworks  systems  where  the  water 
from  watercourses  is  run  into  a  reser\oir,  is 
that  of  the  silt  de])osit.  In  designing  water 
systems  it  is  important  that  data  he  acquired  to  enable 
the  designer  to  estimate  how  long  it  would  take  a  reser- 
voir to  "silt  U])"  and  how  l)est  to  prevent  this  objec- 
tionable feature.  It  is  evident  that  the  amount  (jf  mat- 
ter in  sus]iension  and  the  material  which  is  rolled  along 
the  bottom  of  a  stream  by  the  current  can  only  be  es- 
timated after  some  study  has  been  made  of  geological 
and  hydraulic  conditions  prevailing  in  the  district  un- 
der consideration.  The  following  article  by  Felix 
Drouhet,  in  Le  (jenie  Civil,  gives  some  of  the  methods 
used  and  results  ol^tained  in  Switzerland. 

Determination  of  Amount  of  Suspended  Sediment 

As  it  is  desired  to  determine  the  amount  of  sand  or 
rather  of  sediment  in  suspension  in  the  water  of  a 
river,  and  having  determined  the  hour  and  the  day 
when  the  water  level  reaches  its  maximum,  it  is  de- 
sirable at  this  moment  to  take  two  or  more  samples 
from  the  stream.  These  samples  must  be  taken  as 
near  as  possible  to  a  gauging  station  which  can  be 
located  in  succeeding  years ;  where  there  is  a  good 
section  and  where  the  bed  of  the  river  may  be  change- 
able. They  must  be  taken  instantly.  The  Water  Ser- 
vice of  Switzerland  uses  a  metallic  receptacle  of  700 
cubic  millimeter  (.042  cu.  ins.)  capacity,  the  bottom 
of  which  is  conical  and  provided  with  a  tap  of  smaller 
diameter  like  the  neck  of  a  bottle,  arranged  to  facilitate 
the  transfer  of  the  water  into  the  receptacle. 

The  determination  of  the  amount  of  material  in 
suspension,  is  by  means  of  weighing  and  it  is  neces- 
sary to  know  the  volume  of  the  alluvium  after  it  is 
deposited  in  the  water,  which  volume  varies  with  the 
degree  of  settling  or  separation.  To  calculate  this  it 
is  necessary  to  know  its  density  in  the  water,  that  is 
to  say,  the  state  of  the  sediment  in  the  recei)tacle  or 
the  imaginary  density,  d  =  V/r ;  1'  being  the  weight 
of  the  dry  alluvium,  and  r  lieing  the  volume  of  the 
container;  and  it  is  this  theoretical  density  that  serves 
for  the  calculation  of  the  amount  of  alluvium.  The 
content  of  alluvium  varying  at  diflferent  hours  of  the 
day,  it  is  necessary  to  take  samples  at  different  times 
and  determine  the  average. 

For  the  River  Rhone,  for  example,  the  (juantities 
that  are  obtained  for  the  total  amounts  carried  during 
short  ])eriods  varv  from  30.744  kilograms  (67.83  lbs.)  to 
183.291  kilograms  (412.99  lbs.).  It  is  well,  therefore, 
when  onl)'  taking  one  sample  daily,  to  know  the  daily 
variation  of  the  water  course,  to  be  able  to  make  the 
necessary  corrections.  Moreover,  it  is  necessary  to 
know  at  what  depth  the  samples  must  be  taken,  be- 
cause in  the  case  where  the  current  begins  to  agitate 
the  material  on  its  bed,  the  initial  action  is  not  the 
carrying  of  the  material  on  the  bottom,  but  of  raising 
it  and  maintaining  it  in  suspension  for  certain  dis- 
tances and  then  depositing  it  again.  This  is  the  rea- 
son for  the  existence  of  a  covering  of  sand  more  or 
less  extensive  on  the  beds  of  rivers.  This  amount  ma} 
vary  also  from  the  middle  to  the  sides,  as  shown  bv 
the  samples  taken  from  the  Rhone  at  Sion.    Uowever, 


the  results  obtained  for  any  certain  water  course  can- 
not be  applied  indiscriminately  to  other  rivers,  for 
there  is  a  difference  due  to  the  current,  as  shown  from 
the  samples  taken  on  the  Rhone  and  on  the  (iaronne. 
Results  also  vary  with  the  temperature  of  the  water, 
the  speed  of  the  current,  and  the  presence  of  fine  silt. 

Bearing  of  Hydrographic  Data  on  Determination  of 
Suspended  Matter. — The  h\  drt>graphic  data  has  an  im- 
jjortant  bearing  on  the  determination  of  the  carriage 
of  alluvium  in  suspension  per  day,  month,  or  year.  It 
is  necessary  to  know  as  closely  as  possible  the  quan- 
tity of  flow,  and  any  gauging  mistake  is  multiplied  by 
31.536,000  seconds  for  a  year.  For  example,  in  the  ex- 
tensive study  made  by  ISoeff,  in  18'X),  on  the  flow  of  the 
River  Ar\e,  the  results,  based  on  an  average  annual 
flow  of  54.36  cubic  meter  (1,919  cu.  ft.)  per  second, 
must  be  modified,  as  the  result  of  ten  years'  study  by 
the  Hydrographic  Service  of  Switzerland,  which  shows 
an  average  annual  flow  of  77.20  cubic  meters  (2,726  cu. 
ft.)  per  second. 

H  we  study  the  curve  showing  the  (|uantity  of  allu- 
\ium  in  suspension  in  the  Arve  in  1890,  after  Daefl 
modified,  and  the  one  showing  the  rainfall  in  Geneva 
for  the  same  year,  the  close  relation  between  them  will 
be  noted.  The  maxima  corresponding  to  the  variation 
of  water  and  of  alluvium  occur  at  the  same  time ;  more- 
over, the  maximum  amount  of  alluvium  usually  cor- 
resjionds  to  the  beginning  of  the  water  "wave,"  and  the 
alluvium  "wave"  increases  and  diminishes  quicker  than 
the  water  "wave." 

Method  of  Preventing  Silting  Up  of  Storage  Reser- 
voirs.—  It  is  wise  to  take  ])recautions  against  the  fill- 
ing in  from  alluvium  at  hydro-electric  plants.  The 
hydro-electric  plant  of  ]\Iartingy-I)Ourg  and  of  the  So- 
ciete  d'Electrochimie  that  are  located  on  the  Ri\er 
Drance,  which  carries  a  large  amount  of  alluvium, 
have  made  interesting  installations  to  clarify  the  water 
which  have  given  excellent  satisfaction.  The  settling 
plant  is  formed,  first,  of  a  double  surface  intake  for  the 
water;  and,  second,  a  separation  or  sand  cleaning 
chamber  capable  of  being  cleaned  from  the  bottom. 
The  double  surface  intake  is  formed  by  an  intake  pro- 
per, 30  meters  (98.42  ft.)  long,  the  highest  part  of 
which  is  1.5  meters  (4.08  ft.)  above  the  height  fixed 
for  the  main  dam,  so  that  when  the  river  carries  allu- 
vium, only  the  surfacq  water  for  a  depth  of  0.5  meter 
(1.64  cu.  ft.)  can  enter  the  channel.  When  there  is 
no  alhuium  it  is  allowed  to  take  all  the  water.  From 
here  the  water  goes  into  the  intake  canal,  provided 
with  a  sluice  gate  for  cleaning,  where  the  water  is 
clarified  to  some  extent.  The  surface  water  passes  in- 
to a  second  reservoir  through  perforated  ])lates  6  milli- 
meters (.23  in.)  thick,  with  a  total  surface  of  120  square 
meters  (1291  sq.  ft.),  which  will  retain  alluvium  which 
has  over  12  millimeters  (A7  inches)  diameter.  I-Tom 
this  the  water  goes  through  a  subterranean  conduit  to 
the  i)lant,  on  a  grade  of  2.5  per  cent. ;  one  part  being 
deeper  and  larger  at  2  kilometers  ( 1.24  miles)  from  the 
intake,  forming  the  chamber  for  the  removal  of  the 
alluvium. 

This  chamber  is  36  meters  (118  ft.)  long.  7  meters 
(23  ft.)  wide,  and  about  4.3  ineters  (14  ft.)  high;  it  is 
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divided  into  tlircc  l(jiij4iludiiial  com|)artnieiits  by  two 
walls.  'J"lic  central  une  is  jirovided  with  a  sluice  f^ate 
at  the  entrance  and  serves  as  the  exhaust  channel  or 
sluice  way  fur  restorinj;  the  water  and  alhivium  to  the 
river.  The  two  side  cc)ni])artnients  form  the  sand  clean- 
er |)roi)er.  Kach  of  them  is  divided  by  l)affles  (jr  par- 
titions which  reach  neither  the  bottom  nor  the  water 
surface,  so  that  the  water,  forced  to  rise  slowly  be- 
Iween  the  baflles  or  ])artitions,  deposits  ])art  of  the 
allu\ium,  which  is  carried  to  the  iKjttom  and  dis- 
char^red  throuf^h  a  sluice  j(ate  into  the  channel. 

Ihe  results  obtained  when  the  Urance  carried  such 
a  iarf,'e  <|uantity  of  alluvium  in  July  and  August,  I'XJf), 
left  only  from  3  to  4.6  fjrams  (.1  to  .16  oz.)  per  litre 
(.26  j,'-als. )  in  the  water  for  the  turbines,  when  the 
Drance  carried  from  10  to  33  grams  of  alluvium  per 
litre;  and  only  0.13  grams  to  1.1  grams  in  1913,  when 
it  carried  from  0.20  to  2.8  grams,  thus  proving  the  effi- 
ciency whether  the  amount  carried  is  large  or  small. 

'I  he  sand  cleaner  constructed  at  the  |)lant  of  the 
.*^ociete  l-'nergia  lilectricite  de  Catalina  on  the  I-'lamis- 
se!  in  the  Pyrenees,  was  erected  in  the  intake  channel. 
It  was  of  the  Koechjin  ty|)e  and  is  a  settling  basin  with 
two  chambers.  The  water  passes  thnjugh  a  horizontal 
grillage,  thus  stopping  the  suspended  matter  after  pass- 
ing under  the  arch.  When  the  water  rises  it  leaves 
the  matter  it  held  in  suspension  on  the  bottom  of  the 
chamber,  which  has  a  slope  of  7  per  cent.  The  water 
freed  from  the  greater  part  of  the  sand  passes  into  the 
clear  water  intake  channel  which  has  a  sluice  way 
connected  with  the  exhaust  channel.  ICach  chamber 
can  1)c  used  alternately. 

Rolling  Movement    of    Materials    Along     Bed    of 


Stream.  I  he  velocity  of  current  ncccs.sary  to  carry 
stores  of  various  sizes  over  a  smcxjth  or  a  rou^h  IkH- 
tom,  was  determined  experimentally  by  I-.  Sudry.  The 
movement  of  materials  rollin}^  alon}{  the  bed  of  a 
stream  is  a  very  complex  prol>lcm  in  which  the  diame- 
ter of  the  pebbles  (if  more  or  less  rounded  shape  and 
the  finer  materials  in  the  voids  have  a  very  im|><irtant 
l)art. 

M.  (  ollet  desired  to  lind  the  relation  cxistni^;  be 
tween  the  rolling  materials  and  those  held  in  suspen- 
sion, and  took  as  a  basis  the  results  of  the  cxperimentii 
made  on  the  Rhone  at  Loucche  Sonste,  where  the  wa- 
ter was  completely  dammed  at  the  intake  of  the  Chip- 
pis  plant,  and  where  it  was  easy  to  determine  the 
amount  of  suspended  matter  in  the  water  and  alv<  the 
cross  sections.  His  results  were  as  follows:  the  Rhone 
rolls  along  its  bed  in  18  hours.  2,303  cubic  meters  <81.- 
32S  cu.  ft.)  of  stones  and  sand ;  v\  hen  the  height  of  the 
stream  was  less  than  normal,  and  during  the  same  time 
the  matter  carried  in  >uspension  waa  for  the  case 
studied  1  to  1. 

.\  study  made  on  the  \  erdon  at  (Juinson  by  M.  Wil- 
helm  shows  that  the  stream  rolls  Z^i  cubic  meters  (882 
cu.  ft.)  of  jH-bblcs  per  year  per  square  kilometer  (.38 
.sq.  miles),  and  transports  7.5  cubic  meters  (265  <m!  f'  < 
of  clay  and  silt  per  year  per  square  kilometer. 

The  results  obtained  on  the  Avre  by  M.  Lugeon 
show  the  annual  amounts  carried  at  (Jeneva  to  be  146,- 
000  cubic  meters  of  pebbles  and  700,000  cubic  meters 
of  sand  and  silt,  or  a  proportion  of  1  to  4.8. 

When  certain  data  arc  wanted  it  is  necessary  lu 
make  experiments  on  the  particular  riMT  .-(n  iii>  tw., 
show  the  same  results. 


A  New  Move  Against  the  Submarine 


The  "l''.iigiiiccr"  prints  an  interesting  editorial  in 
a  recent  issue,  headed  ".\  new  move  against  the  sub- 
marine." Since  the  outlireak  of  war  the  "Kngineer" 
has  apparently  been  in  pretty  close  touch  with  tech- 
nical development  in  the  British  Isles,  as  indicated  by 
information  i)rinted  from  time  to  time,  and  their  en- 
couraging remarks  regarding  the  naval  situation  are 
all  the  more  interesting.  We  ([Uote  from  the  editorial 
in  (|uestion  : 

Because  most  of  the  work  is  necessarily  performed 
in  silence,  the  public  do  not  realize  with  what  skill, 
energy  and  determination  the  Navy  is  waging  war 
against  the  hostile  submarines.  Everyone  has  heard 
of  the  thousands  of  patrol  ves.sel.s— destroyers,  motor 
launches,  trawlers,  drifters,  and  the  like-- which  in 
home  and  foreign  waters  are  guarding  the  trade  rinttes 
and  hunting  the  elusive  enemy.  It  is  commonly  known 
too,  that  aircraft  of  many  types  are  <loing  good  ser- 
vice in  the  same  direction.  But  this,  in  the  popular 
mind,  is  the  sum  total  of  the  Navy's  anti-submarine 
activity.  The  (lashing  raid  on  Zeebrugge  and  Ostend 
was  therefore  hailed  with  extra<irdinary  enthusiasm. 
for  it  was  interi)rete(l  as  a  sign  that  the  .\duiiralty 
has  adopted  a  more  aggressive  policy  in  relation  to  the 
underwater  pest.  But  this  idea  is  largely  fall.icious, 
and  not  altogether  just  to  the  naval  authorities,  who 
for  manv  months  past  have  been  tackling  the  domin- 
ant problem  with  all  the  vigour  of  which  they  arc  cap- 
able. Plans  of  far-reaching  importance  have  been 
framed,  and  the  means  of  carrying  them    into    elTo  t 


have  been  steadily  maturing  for  a  very  lonj:  |>criod. 
But  they  were  i)!ans  that  calle<l  for  large  supplies  of 
material,  which  could  not  be- manufactured  in  the  re- 
(|uisite  tpiantity  at  short  notice.  There  has  been  a 
great  deal  of  talk  about  laying  down  sea  barriers 
through  which  no  submarine  might  pass,  but  people 
who  make  such  suggestions  are  t«X)  apt  to  overlofik 
the  practical  difficulties  they  would  involve.  In  p<iint 
of  fact,  both  the  merits  and  limitations  of  the  s<' 
rage  have  been  under  the  careful  consideration 
naval  authorities  ever  since  the  submarine  menace  be- 
came really  serious.  (Juite  early  in  the  war  tentative 
experiments  were  ntade  but  the  results  were  not  wholly 
encouraging.  Since  then.  h<»wever.  technical  deve- 
lopments on  the  one  hand,  and  improved  manufactur- 
ing methods  on  the  other,  have  eliminated  m<»st  of  the 
original  objections  to  stationary  anti-submarine  de- 
fences. Last  week  the  following  ann<'>uncement  was 
made  by  the  Admiralty:  "In  view  of  the  unrestricted 
warfare  carried  on  by  (.ierniany  at  sea  by  means  of 
mines  and  submarines,  not  only  against  the  .Mlicd 
Powers,  but  also  against  neutral  shipping,  and  the  fact 
that  nierchant  ships  are  constantly  sunk  without  re- 
gard to  the  ultimate  .safety  of  their  crews,  the  Cio\- 
erument  gave  notice  that,  on  and  after  May  15th. 
1^518.  the  following  prohibited  area  will  be  establish- 
ed in  the  North  Sea  dangerous  to  all  shipping  and 
should  be  avoided."  The  data  of  latitude  and  longti- 
tude  appended  to  this  .statement  show  the  new  "barred 
■in"  to  lie  between  the  North  of  Scotland  and  the 
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coast  of  Norway.  We  need  not  assume  that  every 
square  mile  of  the  area  is  tliickly  sown  with  mines 
and  other  hidden  dangers,  hut  the  fact  remains  that 
navigation  within  it  vvill  be  attended  with  grave  risk. 

Mines  and  the  Barrier  Defence. 

That  is  should  have  l)ecome  feasible  to  establish 
this  new  minefield  is  a  tribute  both  to  the  thorough- 
going policy  of  the  Admiralty,  and  to  the  resourceful- 
ness of  British  industry,  without  whose  zealous  co- 
operation the  necessary  material  could  not  have  been 
accumulated.  The  outbreak  of  war  found  the  Navy 
strong  and  well-equipped  in  most  respects,  but  hardly 
in  a  position  to  undertake  mining  operations  on  a 
large  scale.  Our  reserve  of  mines  was  .small,  and 
those  we  had  were  not  of  the  most  efficient  type.  So 
much  has  been  frankly  admitted  in  Parliament  by 
Lord  Lytton  and  other  Admiralty  spokesmen.  The 
reason  for  this  deficiency  in  numbers  and  quality  is 
not  far  to  .seek.  No  one  could  have  foreseen  the  .sin- 
gular turn  which  naval  operations  took  with  the  in- 
troduction of  the  submarine  "qucrre  dc  course"  by 
the  German  Government.  In  this  country  the  sea 
mine  had  always  been  regarded  j^riniarily  as  the  wea- 
pon of  the  weaker  Power,  and  as  such  it  seemed  of 
problematical  value  to  a  Navy  which  made  the  seeking 
out  and  destruction  of  the  enemy's  fleet  its  main  obj- 
ective. Contrary  to  ])opular  sui)i)osition,  at  no  time 
during  the  war  has  the  German  High  Sea  Fleet  been 
blockaded  in  the  .strict  .sense  of  the  term.  'i"he  British 
Navy  has  been  anxious,  not  to  keep  it  in,  but  to  bring 
it  out.  On  our  .side  therefore  the  utility  of  mines  was 
obviously  restricted,  and  it  was  not  until  the  enemy, 
renouncing  all  thoughts  of  grand  strategy,  began  to 
concentrate  his  etTort  on  the  submarine  war  against 
shipping,  that  we  found  it  expedient  to  "mine  him 
in".  Our  new  mines,  it  is  no  secret — least  of  all  to  the 
enemy — leave  nothing  to  be  desired  in  the  way  of 
deadliness.  That  they  are  now  available  in  very  large 
numbers  is  attested  by  the  establishment  of  the  new 


danger  zone.  Ifencefortli  German  submarines  will  find 
it  no  easy  matter  to  steal  out  of  the  North  .Sea  on  their 
jjredatory  enterprises.  At  the  southern  exit  they  will 
have  to  negotiate  the  permanent  drifter  barrage  which, 
as  the  First  Lord  recently  stated,  extends  right  across 
the  Straits  of  Dover.  In  the  north  they  will  be  con- 
fronted by  this  new  extensive  minefield. 

We  are  not  so  sanguine  as  to  expect  that  from  this 
time  onward  hostile  submarines  will  be  unable  to  break 
out  of  the  North  Sea.  It  would,  we  believe,  be  physi- 
cally impossible  to  erect  an  impermeable  underwater 
barricade  stretching  between  Scotland  and  Norway,  a 
distance  of  nearly  300  miles.  At  certain  seasons  of 
the  year  those  waters  are  swept  by  violent  storms, 
which  w(juld  s])eedily  demolish  the  most  elaborate 
submerged  obstructions  that  could  be  laid  down.  But 
we  do  anticipate  with  some  confidence  that  the  (jcr- 
nian  submarine  war  will  be  impeded  and  rendered  far 
less  dangerous  as  a  result  of  this  new  "barred  zone." 
The  outburst  of  fury  with  which  the  Admiralty's  an- 
nouncement has  been  greeted  bv  the  German  Press 
tells  its  own  tale.  V'itu])eration  is  the  enemy's  way  of 
acknowledging  a  home  thrust.  Lord  Jellicoc  not  long 
since  cautioned  the  country  against  premature  optim- 
ism with  regard  to  the  defeat  of  submarine  lawless- 
ness. Serious  losses  were  almost  inevitable,  he  warn- 
ed us,  adding,  however,  that  by  the  coming  August 
optimistic  speeches  might  be  more  justifiable.  'J"he  late 
l'"irst  .Sea  Lord  was,  of  course,  fully  cognisant  of  the 
])re|iarations  which  were  then  in  progress  with  a  view 
to  increasing  the  efiticacy  of  our  anti-submarine  tac- 
tics. Indeed,  we  shrewdly  suspect  that  he  himself  de- 
serves much  of  the  credit  for  imitating  the  new  mea- 
sures and  accelerating  their  execution.  With  the  Navy 
giving  so  many  proofs  of  its  unremitting  vigilance  and 
high  technical  capacity,  and  with  the  shipbuilding  sit- 
uation, both  here  and  in  the  LTnited  States,  improving 
month  by  month,  we  may  contemplate  the  future  with- 
out dread  for  the  ultimate  collapse  of  the  submarine 
"cpierrc  dc  course"  seems  assured. 


Construction  of  Highways  for  Military  Traffic 


MR.  L.  W.    Page,    director.     Office    of    Public 
Roads,     U.    S.    Department  of  Agriculture, 
recently  presented  a  paper  before  the  Frank- 
lin   Institute,  which  contains  spme  essential 
details  pertaining  to  the  construction  of  war  roads: 

The  design  for  highway  improvements  under  or- 
dinary conditions  is  not  beyond  a  reasonable  deter- 
mination after  a  careful  study  of  the  traffic  by  means 
of  traffic  census  and  knowledge  of  the  country  to  be 
served.  The  destiny  of  traffic  under  peace  conditions 
never  can  equal  that  flowing  from  the  demands  of 
war,  and  any  atteni])t  to  meet  the  ])ossible  military 
demands  on  all  roads  would  result  in  a  breakdown 
of  the  highway  policy  when  considered  from  no  other 
than  an  economical  standpoint.  For  example  the  Bar-le- 
Duc-Verdun  road  in  France,  about  50  miles  in  length, 
was  farced  to  carry,  during  the  months  of  the  attack 
on  Verdun,  a  continuous  line  of  five  thousand  motor 
trucks  throughout  the  day  and  night.  Traffic  moved 
in  four  lines  along  the  highway,  the  speed  of  the 
vehicles  varying  with  the  line  in  which  they  travelled. 
Slow-movnitj  horse-drawn  vehicles  moved  along  the 
shoulders,  and  the  trucks  moved  at    about  a  rate  of 


twelve  miles  an  hour,  spaced  fifty  feet  ai)art,  with 
bro.iks  of  one  hundred  to  tvyo  hundred  feet  now  and 
then  to  allow  for  high-speed  vehicles  to  shunt  into  line 
en  ])assing  the  usual  trains  of  trucks. 

The  construction  'of  roads  to  carry  such  traffic  is 
r)nly  advisable  where  it  appears  from  the  best  military 
niformation  that  a  similarly  congested  traffic  might 
he  likely  to  develop  in  certain  very  limited  areas.  For 
instance,  as  a  part  of  the  general  netwoik  of  roads 
already  described  certain  sections  from  important  rail- 
road centres  in  the  middle  Connecticut  Valley,  the  u])- 
per  Hudson  Valley,  and  the  middle  Susquehanna  Val- 
ley might  be  constructed  to  take  such  traffic  as  the 
Bar-le-Duc-Verdun  road  carried  to  within  easy  strik- 
ing distance  of  Boston,  New  York,  and  Philedalphia. 
But  the  mere  statement  of  such  a  decision  is  open  at 
once  to  the  reply  that  to  meet  the  possible  needs  prac- 
tically any  road  in  the  system  might  become  subject 
to  the  unusual  conditions. 

We  are  thrown  back,  then,  in  our  detailed  location 
and  design  very  largely  upon  the  same  considerations 
as  control  highway  construction  in  times  of  peace. 

The  military   road   should    therefore   be  the   most 
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IcuiiDiniial  one,  just  n>  in  the  case  uf  the  sclcctinn  iiil- 
der  peace  conditions;  and,  except  in  cases  of  emer- 
gency, tlie  usual  factors  will  ajjply.  'I"hc  most  econo- 
mical hifjlnvay  under  all  conditions  is  the  one  which 
results  in  the  lonj^est  life  for  the  amount  of  money 
invested  and  that  serves  its  traffic  with  ease  and  safe- 
ty. It  is  seen  that  the  demands  of  traffic  arc  the  under- 
lying basis  of  cf)nsideration  for  the  improvement  of 
any  road  and  in  turn  fjovern  the  i)hysical  construction 
through  the  fact'Ms  of  location,  character  of  iini)rovc- 
ment,  type  and  width  of  surfacinjj,  alignment,  grade, 
etc.  In  general,  a  military  road  sIvMild  be  designed  to 
carry  traffic  without  delay  or  confusion,  and  with  a 
minimum  of  effort 

Considerations  of  engineering  location  are  controll- 
ed by  the  same  details  as  for  ordinary  highway  con- 
struction. A  slight  adjustment  of  some  of  our  assi»mp- 
tions  of  design  should  be  made,  (irades  shoidd  not  ex- 
ceed five  per  cent.,  except  that  an  emergency  maxi- 
mum up  to  ten  percent,  for  not  more  than  fifty  yards 
may  be  allowed.  Alignment  slK>uld  have  no  curves 
with  radius  less  than  two  hundred  feet,  and  a  vista  of 
not  less  than  three  hundred  feet.  The  road  founda- 
tions and  bridge  structures  should  be  designed  and 
built  to  carry  at  least  six  thousand  pounds  f<irward 
and  eight  thousand  i)ounds  rearward  on  a  wheel  base 
of  10  X  5  feet.  The  paved  surface  should  be  twenty 
feet  wide  and  the  grade  thirty  feet  wide. 

It  is  seen  at  once  that,  with  the  exception  of  the 
last,  such  requirements  are  warranted  economical  in 
time  of  peace  only  on  a  coarse  network  of  important 
intercity  roads  such  as  that  already  outlined. 

On  the  large  coastwise  net  and  through  rotites  to 
the  interior  developments  could,  of  course,  continue 
as  traffic  demands  increased.  States  having  fimds  could 
lilt  in  the  net  with  smaller  meshes,  and  the  same  re- 
<|uiretnents  of  design  should  ultimately  ai)i)Iy  to  these 
as  apply  to  the  or<linary  strands  of  the  net,  although 
a  lower  standard  of  design  might  at  first  be  adopted. 
In  many  of  our  states  such  developments  already  ex- 
ist. 

Much  has  been  said  lately  of  materials  and  methods 
of  construction.  It  appears,  from  the  most  reliable 
an<l  first-hand  sources  of  information,  that  water-bound 
macadam,  telford.  V-drains,  and  stone  base  are  the 
most  ctTective  j)urcly  military  types  of  construction. 
We  know  that  such  type  is  not  economical  in  many 
localities  under  circumstances  of  a  jiiping  peace.  I'^or 
this  reason  the  type  selected  for  use  in  our  suggested 
system  may  be  in  accordance  with  current  econoiuic 
rather  than  possible  military  demands.  But  it  is  to  be 
remembered  that  ;i  re(|uirement  of  maintenance  con- 
trols imder  actual  lighting  conditions.  Ke])airs  nuist 
be  made  easily,  raiiidly,  and  without  in  the  least  in- 
terru])ting  or  diverting  trafHic.  The  traffic  carried  by 
the  Rar-le-Duc-Verdun  road  was  astounding  in  its  wear 
and  could  not,  be  halted.  The  question  of  restoration 
of  road  surface  called  for  much  ingenuity,  and  was  a 
matter  of  extreme  exjjediency.  just  what  our  .\meri- 
can  higher  tvpes  of  iiaveiuent  would  have  suflfered  is 
hard  to  determine,  as  none  of  them  are  found  to  any 
great  extent  in  the  F.uro]>can  zones  of  activity,  ^fany 
of  them  would  doubtless  stand  heavy  pounding  for  a 
longer  time  than  the  macadam,  but  when  rupture  came 
the  invariable  re(|uirement  of  inunediate  repair  would 
force  resort  to  materials  and  methods  capable  of  rapid 
and  effective  application. 


Macadam  Generally  Used. 

The  records  furnished  us  >.,  far  indicate  that  watrr- 
bound  or  clay-bound  macadam  has  been  generally  u.<*ed 
by  the  French  and  Ivngli.sh  immediately  behind  the 
Western  Front.  In  the  accounts,  however,  little  dif- 
ferentiation has  been  made  between  the  roads  actually 
wthin  the  range  of  shell-fire,  in  what  might  be  called 
the  battle  area,  aiul  those  to  the  rear.  It  seems  most 
likely  that  .American  |)racticc  can  develop  an  improve- 
ment over  the  water-bound  macadam  patching  in  b<»th 
areas,  more  especially  on  the  main  roads  beyond  range 
of  shells.  The  advance  that  we  have  made  in  the  last 
five  years  in  the  development  of  cold  patch  materials 
and  their  use  indicates  the  great  possibilities  in  this 
direction. 

Phis  method  can  be  used  on  almost  :iu\  t>  pe  of 
wearing  surface,  from  ordinary  water-bound  macadam 
to  concrete  or  brick.  So,  if  we  have  any  given  system 
of  roads  constructed  to  meet  the  demands  of  normal 
traffic  in  times  of  peace,  these  r<ja<ls  may  be  repaired 
either  with  cold  patches  or  water-bound  patches  if  they 
ever  conie  within  the  range  of  hostile  artillery. 

Roads  built  or  rebuilt  as  the  immediate  accessories 
of  an  advance  nuist  be  of  materials  that  con.solidate 
and  furnish  a  travelled  way  in  the  least  time.  .Such 
roads  will  probably  be  found  in  water-hound  macadam 
or  gravel.  Likewise  the  repair  of  these  roads.  s<i  long 
as  they  remain  a  part  of  the  battle  area,  will  have  to 
continue  in  part  of  this  type,  or  perhaps,  under  .some 
conditions,  of  cold  patch  materials. 

In  this  connection  it  is  intere.sting  to  note  that, 
when  the  War  Department  began  the  enormous  task 
of  building  the  National  -Army  cantonments,  a  con- 
.siderable  mileage  of  camp  roads  and  streets  became 
necessary.  The  general  opinion  of  those  having  the 
matter  in  charge  was  <|uite  uniformly  in  favor  of  plac- 
ing a  gravel  or  macadam  base  at  once  wherever  such 
materials  were  available.  There  were  only  a  few  ex- 
ceptions to  this  plan  in  actual  construction.  The  reason 
for  this  opinion  was  obviously  that  such  types  cotild 
be  built  most  rapidly,  and  the  same  day  a  hundred  feet 
of  road  was  laid  it  could  be  used.  Further,  such  con- 
struction would  serve  adequately  as  a  foundation  for 
any  topping  or  .surface  treatment  that  might  later  he 
considered  necessary.  In  fact,  there  has  been  consid- 
erable surface  treatment,  some  bituminous  macadam, 
in  one  or  two  cases  bituminous  concrete,  and  rather 
generally  concrete  platforms  at  warehouses  construct- 
ed in  the  several  cantoniiients.  The  company  ^JrrrfN 
have  generally  been  left  as  gravel  or  macadam 

These  plans  were  arrived  at  independently  <-!  .mj. 
information  froni  the  fighting  front,  as  information 
was  not  then  available.  The  decisions  were  reached 
solely  upon  a  common-sense  consideration  of  the  high- 
way problem . 

Departure  from  Usual  Method. 

The  result  of  a  departtire  from  this  general  m»Iu- 
ti<in  of  the  cantonment  road  problem  is  seen  in  detail 
in  the  work  being  done  at  Quantico,  in  N'irginia.  There 
it  was  decided  to  u.se  concrete.  .\t  one  time  a  daily 
rate  of  construction  of  five  hundred  linear  feet  of  fif- 
teen-foot road  was  reached  by  a  single  mixing  plant. 
This  is  a  rate  of  about  three  miles  per  month.  But 
even  this  rate  was  not  sufficient  to  enable  completion 
of  the  work  during  the  summer  and  fall.  To  continue 
operations  into  the  winter  it  has  become  m  to 

adopt  expen.sive  and  unusual  methtxls  in  ord<  re 

the  pavement  against  freezing  and  consequent  ;>erious 
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damage.  The  blocks  as  laid  arc  covered  first  by  a 
frame-work  of  wooden  slats  ;  over  this  is  spread  a  three- 
ply  canvas  tarpaulin.  A  layer  of  straw  and  stable  re- 
fuse is  spread  on  this,  and  the  road  remains  thus 
covered  about  ten  days  to  two  weeks.  It  is  necessary 
also,  to  heat  both  the  sand  and  large  aggregate,  and 
this  is  done  by  placing  through  the  piles  of  materials 
metal  cylinders  in  which  fires  are  built.  In  addition, 
the  water  for  gauging  the  concrete  is  heated  before  use 
and  thus  the  temperature  of  the  entire  mass  is  kept 
above  the  freezing-point  until  the  block  is  poured  and 
covered  with  the  protecting  canvas  and  straw  mat. 
Of  course,  these  precautions  have  materially  reduced 
the  rate  of  construction. 

Under  circumstances  like  these,  which  can  occur 
in  any  latitude  north. of  33  degrees,  and  should  be  con- 
fidently expected  anywhere  north  of  36  degrees,  it  is 
seen  at  once  that  the  exigencies  of  rapid  construction, 
immediate  serviceability,  and  simplicity  of  method  and 
materials  throw  us  back  upon  the  lower  rather  than 
the  higher  types  of  road  surfacing. 

Naturally  these  observations  raise  the  question  of 
co.sts.  It  has  been  stated  in  a  reliable  account  that 
from  ten  to  twelve  thousand  men  have  been  used  in 
one  road  organization  on  the  British  front  in  Flanders, 
that  four  thousand  men  were  at  one  time  on  a  single 
mile,  and  that  stone  has  cost  as  much  as  $7.50  per  cubic 
yard.  The  only  statement  ])ertinent  is  that  cost  is  not 
considered.  Much  work  is  done  by  hand  on  the  West- 
ern front,  however,  that  by  American  methods  might 
and  probably  would  be  done  by  machiner}-. 

Shell  Holes,  Repairs  and  Camouflage. 

The  question  of  shell  holes  is  interesting,  but  the 
destruction  from  this  cause  is,  according  to  the  best 
information,  much  less  in  general  than  the  layman 
supposes.  Shells  that  bury  themselves  in  loose  earth 
before  exploding  burst  almost  at  contact  with  a  hard 
road  surface  and  expend  much  of  their  force  in  the 
direction  of  lea,st  resistance.  Consequently,  shell  holes 
on  the  roads  are  much  shallower  and  smaller  than  in 
the  fields.  Moreover,  it  is  costly  business  wasting 
ammunition  in  indiscriminate  shelling  of  roads.  Such 
destruction  as  occurs  is  usually  the  result  of  attempts 
to  destroy  motor  trains  or  other  transports  passing 
over  the  roads,  and  is  concentrated  over  a  very  limited 
length.  Attempts  to  cut  a  road  by  shell  fire  are  usually 
directed  at  points  where  aeroplane  photographs  indi- 
cate cuts  or  fills.  The  shelling  aims  to  blow  in  the 
cut  or  blow  out  the  fill .  As  a  matter  of  fact,  there  ap- 
pears to  be  little  shelling  of  roads  merely  as  such. 

For  these  reasons  the  large  bulk  of  re])air  work  is 
the  replacing  of  worn  or  scattered  road  metal.  There 
appears  to  be  nothing  unusual  in  the  methods  used  to 
make  these  replacements.  A  roller  cannot  commonly 
be  used  until  the  congestion  of  traffic  is  reduced  so 
that  it  can  be  thrown  on  one-half  of  the  road  surface. 
Then  the  rollers  are  put  on  and  the  surface  thoroughly 
repaired .  Roads  that  have  been  gradually  brought  out 
of  the  battle  zone  by  advancing  forces  are  at  the  earli- 
est moment  practically  rebuilt,  being  put  into  a 
condition  as  good  as  new,  according  to  the  reports  at 
hand.  If  the  same  series  of  events  occurred  in  the  Un- 
ited States  it  appears  probable  that,  with  the  per- 
sistence of  heavy  traffic  even  after  the  road  has  passed 
beyond  shell  fire,  its  reconstruction  would  have  to  be 
rapid  and  and  so  conducted  as  to  cause  a  minimum 
interference  with  traffic.  For  this  reason  it  appears 
most  probable  that,  regardless  of  original'  type,  such 
reconstruction  would  quite  generally  be  of  gravel  or 


macadam,  at  least  until  the  fighting  passed  entirely 
out  of  the  region  tributary  to  the  road. 

We  have  no  data  that  will  lead  to  a  choice  of  mater- 
ials with  respect  to  an  eiifort  to  produce  the  eflfect  of 
"camouflage."  The  French  engineers  have  generally 
given  up  attempts  to  disguise  a  highway.  The  reason 
for  this  is  rather  obvious.  The  enemy  locates  these 
roads  in  the  first  instance  from  maps  secured  in  time 
of  peace.  He  corroborates  his  evidence  by  photographs 
taken  from  obesrvation  balloons  or  aeroplanes.  The 
reflection  of  light  from  the  regular  road  surface  pro- 
duces a  road  in  the  picture  regardless  of  the  color  of 
the  surface.  The  road  always  appears  in  the  jihoto- 
graph  in  ])lain  contrast  with  the  surrounding  terrain, 
from  which  the  reflection  is  irregular.  The  local  at- 
tempts at  camouflage  are  now  confined  to  the  distri- 
bution of  branches  or  brush  so  as  to  cast  irregular 
shadows  across  the  surface. 

In  this  connection  a  detail  of  importance  appears  to 
be  the  suppression  of  dust.  Although  the  roads  are  not 
gratuitously  and  promiscuously  shelled  they  are  watch- 
ed, and  if  a  cloud  of  rising  dust  indicates  the  passage 
of  a  support  train  or  ambulance,  that  cloud  at  once 
becomes  a  target.  The  use  of  light  oils  or  othetr  fami- 
liar dust  palliatives  is  of  advantage;  This  also  reduces 
the  chance  of  accident  from  driving  into  a  fog  of  dust. 


A  Remarkable  Pile  Driving  Record 

.\t  present  a  considerable  amount  of  attention  has 
been  turned  to  records  made  in  various  phases  of  ship 
construction.  While  high  records  are  interesting,  yet 
it  is  the  steadv  high  average  that  counts,  and  not  the 
one  day's  performance  of  an  individual  workman. 
Not  only  have  high  averages  been  made  in  riveting, 
but  the  following  jjerformance  by  the  Raymond  Con- 
crete Pile  Comi^any,  of  New  York,  possibly  creates  a 
record  of  s])ecd  in  driving  long  wooden  piles  at  Xhe 
Ilog  Island  shipyards: — 

The  piles,  averaging  nearly  63  feet  long,  had  an 
aggregate  penetration  of  10,257  feet  in  mud,  earth,  clay 
and  gravel.  The  tii)s  were  slightly  pointed  with  an 
axe,  and  they  were  cap])ed  with  a  steel  ])late  and  driven 
without  follower  by  a  No.  1  Raymond  steam  hammer 
with  a  5,000-]iound  striking  part  delivering  about  fifty- 
five  3-foot  blows  a  minute.  The  hammer  was  o])er- 
ated  in  a  26  Jjy  60-foot,  30,000-pound  wood  frame  land 
machine,  with  leads  about  70  feet  high.  The  machine, 
equipped  with  a  Lidgerwood  hoisting  engine,  is  mount- 
ed on  two  traveling  carriages  with  double-flanged 
wheels  running  on  standard  railroad  rail.  These  car- 
riages run  at  right  angles  to  each  other  and  thus  the 
l)ile  driver  is  able  to  cover  the  entire  area  over  which 
the  tracks  are  laid. 

The  machine  was  o))erated  by  a  gang  of  12  men,  an 
engineer  and  a  fireman,  under  the  directior.  of  Captain 
Sutton.  A  sufficient  number  of  piles  were  distributed 
on  the  round  near  the  site  where  they  were  to  be  driv- 
en, were  headed,  capped,  dragged  to  the  machine  and 
hoisted  by  the  usual  whip  line,  and  were  rapidlv  spot- 
ted bv  longitudinal  and  transverse  sights  fastened  to 
the  track  supports  to  be  located,  thus  locating  them 
without  measurement. 


Mr.  Thonias  Linsey  Crossley,  who  was  formerlv 
connected  with  the  laboratory  of  Dr.  J.  T.  Donald, 
Montreal  and  Toronto,  has  joined  the  staff  of  the  Way- 
agamack  Pulp  (S:  Paper  Company  (chemical  section). 
Three  Rivers,  P.Q.  Mr.  Crossley  has  done  a  large 
amount  of  work  in  the  testing  of  asphalt. 
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Fuel    Economy   in   the    Operation   of    Hand 

Fired  Power  Plants 


^■^11 1«"  CDinhiistinii  of  coal  in  a  furnace  is  essentially 
I  a  chemical  process.  The  cnnihnstihlc  in  coal 
JL  consists  of  carbon,'  hydrogen  and  sjilphiir. 
During  the  progress  of  combustion  these  ele- 
ments unite  with  oxygen  to  form  carbon  dioxide, 
steam,  and  sulphur  dioxide  respectively.  The  air, 
which  furnishes  the  oxygen  for  this  process,  consists 
of  a  mixture  of  21  per  cent  by  volume  of  oxygen  and 
79  per  cent  of  nitrogen.  Oxygen  is  the  active  element 
as  effecting  combustion,  the  nitrogen  being  inert  and 
taking  no  part  in  the  process. 

When  combustion  takes  place,  heat  is  given  off. 
h'or  every  pound  of  carbon  burned  to  carbon  dioxide, 
14,^)00  B.t.u.  arc  released.  In  the  same  way,  for  every 
poiuul  of  hydrogen  burned  to  water  vajK)r  62,100  B.t.u. 
arc  liberated.  One  pound  of  sulphur  in  burning  to  sul- 
phur dioxide  gives  up  4,000  B.t.u.  The  heat  liberated 
.serves  to  raise  the  temperature  of  the  fuel  bed,  of  the 
.surrounding  surfaces,  and  of  the  products  of  combus- 
tion. Part  of  the  heat  delivered  to  the  water  in  the 
boiler  is  transmitted  by  direct  radiation  from  the  hot 
surfaces,  and  the  rest  is  absorbed  by  conduction  from 
the  gases,  thus  lowering  their  temperature.  The  heat 
carried  away  by  the  gases  after  they  have  left  the  heat- 
ing surfaces  of  the  boiler  represents  the  loss  entailed 
in  the  process.  The  extent  of  this  loss  is,  of  course, 
indicated  by  the  temperature  of  the  gases  leaving  the 
heating  surfaces.  The  nitrogen,  as  stated,  takes  no  part 
in  combustion,  but  on  the  contrary  it  absorbs  a  certain 
amount  of  heat  in  having  its  temperature  raised  from 
that  of  the  air  to  that  of  the  gases  leaving  the  fire. 
Consequently,  the  temi)erature  of  the  other  gases  does 
not  reach  so  high  a  point  as  would  be  ])ossible  if  oxy- 
gen alone  could  he  introduced  into  the  fuel  bed.  When 
the  nitrogen  leaves  the  heating  surfaces  with  the  rest 
of  the  gases,  it  carries  away  part  of  the  heat  released 
by  the  fuel,  and,  therefore,  rci)resents  loss.  This  loss 
amounts  to  about  0.24  B.t.u.  ])er  pound  of  nitrogen  per 
degree  1"". 

In  the  process  of  combustion,  one  pound  of  carbon 
unites  with  2.67  jjounds  of  oxygen  to  form  3.67  pouncls 
of  carbon  dioxide.  Since  the  composition  of  the  air 
is  77  per  cent  nitrogen  and  23  per  cent  oxygen  hy 
weight,  2.67  lunuids  of  o.xygen  re([uires  11.6  pounds  of 

One  pound  of  hydrogen  in  burning  unites  with 
eight  pounds  of  oxygen  to  form  nine  pounds  of  water 
vajior .  1  n  this  case  the  amount  of  air  required  is  34.S 
[lounds. 

One  pound  of  suljihur  in  burning  unites  with  one 
]Knind  of  oxvgen  to  form  two  pounds  of  sulphur  diox- 
ide.   The  air  required  is  4.35  ])ounds. 

It  is  evident  that  if  the  weights  of  carbon,  hvdrogen. 
and  sulphur  in  one  pound  of  coal  are  known,  the  air 

•Kioin    University  of   Uliimis   Rullelin. 

■The  clieiiii<al  symbols  uae<l  for  lluse  clciufiils  mul  ooinpoiiiuls  »r« 
as  follows:  Carlion  (f).  I.yilrogiii  (II ),  snilpluu-  (S).  oxyiien  (O).  cartH.n 
.lioxiilc  («■(),,),  sleani  (II/)).  sulphur  dioxi.lc  (SOJ,  nilrogn.  <N).  an.l 
carbon  mono'.viHc  (CO).  Carbon  dioxide  is  variously  known  as  carbonic 
acid  gas  and  as  black  damp,  while  carbon  monoxide  is  known  as  car- 
bonic oxide  anil  as  wbi(c  damp. 

v\ny   air  above  Ibc   clicniiciil  rei|uircmcnl    ( "'b"    ...mbuMion   is 

known  as  excess  »ir. 


necessary  t<»  burn  coiii|(lctely  one  |hmuii1  of  cual 
amounts  to  1  \W  times  the  weiglit  of  carbon,  plus  34J<0 
times  the  weight  of  hydrogen,  plus  4.35  times  the 
weight  of  sulphur.  This  \<  about  12  jxninds  of  air  fwr 
pound  of  coal . 

I'-very  cubic  f<x)t  of  oxygen  used  in  the  cunibustiou 
of  carbon  is  replaced  by  one  cubic  fiK>t  of  carlK»n  diox- 
ide. I'or  this  reason,  the  jjcrcentage  by  volume  of 
CO»  in  the  flue  gas  is  an  indication  of  the  amount  «)f 
excess  air  present  in  the  furnace.  A  given  amount  of 
CO>  will  be  ff)rmed  for  every  pf>und  of  carbon  burned. 
If  just  enough  air  is  used  for  the  complete  combusi<Mi 
of  the  carbon,  the  oxygen  will  be  replaced  by  the  CO> 
formed  and  the  latter  will  be  the  same  percentage,  by 
volume,  cjf  the  mixture  as  the  original  oxygen,  if 
twice  as  much  air  as  necessary  is  used,  the-  same  vol- 
ume of  COi  will  be  formed  as  before,  hut  this  will 
replace  only  one  half  of  the  oxygen  used,  and  hence  its 
percentage  of  the  mixture  will  be  only  half  as  great  as 
in  the  former  case.  These  relations  are  somewhat  af- 
fected by  the  fact  that  hydrogen  and  sulphur  arc  pre- 
sent, but  their  amounts  are  too  small  to  have  an  im- 
portant bearing  on  the  result. 

If  less  than  enough  air  is  furnished  for  complete 
c(mibustion,  part  of  the  carbon  in  the  coal,  instead  of 
being  burned  to  carbon  dioxide,  will  form  carbon 
monoxide.  Under  these  circumstances  the  amount  of 
heat  liberated  per  iK)und  of  carbon,  instead  of  being 
14,600  B.t.u.  will  be  only  4.500  B.t.u.  The  difference. 


Fir.    1 — Manometer    lube    (or    showing    the     '  •"■ -n    prnsure    ' — '^ 

(he  outside  and  inaide  ol  a  boiler  wall 

10.100  B.t.u... will  represent  the    luai    lost    for  c\tT_N 
pound  of  carbon  burned»to  carbon  n)<>n«>xide. 

.Since  combustion  is  the  result  of  the  union  of 
oxygen  with  the  various  elements  in  the  coal,  and  with 
the  combustible  pnxlucts  formed  in  the  fuel  bed,  it 
necessarily  follows  that  in  order  to  have  complete 
combustion,  each  particle  of  these  elements  must  come 
into  contact  with  a  sufficient  amount  of  oxygen.  To 
insure  this  contact  between  the  jiarticles  of  the  com- 
bustible and  oxygen,  it  is  nece.ssarv  to  supply  an 
amount  of  oxygen,  and  hence  t»f  air.  .*oniewhat  in  ex- 
cess of  the  auK^unt  theoretically  required ;  otherwise 
carbon  monoxide  will  be  found  in  the  escaping  gases. 
This  excess  acts  as  a  further  diluent,  and  represents 
loss,  just  as  the  nitrogen  in  the  air  represents  loss.  .\ 
compromise  nmst.  therefore,  he  made.  The  correct 
amount  of  air  to  be  used  is  obtained  when  the  loss  due 
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to  heating  the  excess  just  balances  the  loss  due  to  the 
carbon  monoxide  appearing  if  the  excess  is  reduced. 
For  best  operating  conditions  it  is  found  necessary  to 
use  between  30  and  40  per  cent  of  excess  air. 

Before  the  unif)n  of  oxygen  and  the  elements  in  the 
coal  can  take  place  with  sufficient  rapidity  to  be  of  any 
practical  use,  it  is  necessary  that  the  whole  mass  be 
brought  to  a  temperature  known  as  the  ignition  tem- 
perature. If,  because  of  any  condition,  such  as  contact 
with  the  cold  surfaces  of  the  tubes  or  the  inrush  of  an 
excessive  amount  of  cold  air,  the  temperature  of  the 
gases  is  lowered  below  the  ignition  point  before  com- 
bustion is  complete,  combustion  will  cease  and  part  of 
the  fuel  will  escape  from  the  furnace  unburned.  This, 
of  course,  represents  a  loss. 

The  three  fundamental  conditions  necessary  for 
complete  and  smokeless  combustion  may  now  be  stat- 
ed as  follows : 

(1)  A  sufificient  amount  of  air  must  be  supplied. 

(2)  The  air  and  fuel  must  be  intimately  mixed. 

(3)  The  mixture  must  be  brought  to  the  ignition 
temperature  and  maintained  at  this  tempera- 
ture until  combustion  is  complete. 

Significance  of  Draft. 

The  technical  meaning  of  the  term  "draft"  does  not 
refer  to  the  motion  of  the  air  or  gases,  but  merely  de- 
fines the  difference  in  pressure  existing  between  the 
air  outside  and  the  gases  inside  the  furnace  (See 
Fig.  1.)  If  there  is  an  opening  into  the  furnace 
and  the  draft  is  maintained,  air  will  be  forced  in  from 
the  outside.  The  amount  of  air  which  passes'  will 
depend  upon  the  size  of  the  opening  and  the  resistance 
offered  to  the  flow  ;  hence  the  weight  of  air  passing 
through  the  fuel  bed  from  the  ash-pit  for  any  given 
draft  over  the  fire  will  depend  upon  the  thickness  of 
the  bed,  the  size  of  the  pieces  of  coal,  and  the  condition 
of  the  bed.  In  any  case,  the  combustion  of  a  given 
amount  of  coal  always  requires  a  definite  amount  of 
air.  Since  for  large  pieces  of  coal  the  voids  in  the  fuel 
bed  are  correspondingly  large,  a  fuel  bed  of  given 
thickness  will  present  less  resistance  to  the  passage  of 
air  than  a  bed  of  finer  coal  of  the  same  thickness. 
Hence  it  requires  less  draft  with  large  coal  than  with 
fine  coal  to  pass  a  given  amount  of  air  through  the  fuel 
bed.  It  is,  however,  advisable  to  use  a  thicker  bed 
with  large  coal  in  order  to  close  up  the  holes.  This  in 
turn  will  make  it  necessary  to  increase  the  draft  to  a 
point  about  equal  to  that  used  for  fine  coal,  although 
the  exact  relation  existing  between  thicknesses  of  bed, 
draft,  and  load  on  boilers  must  be  determined  by  ex- 
periment in  each  case. 

In  view  of  facts  developed  in  a  recent  investigation,' 
special  attention  .should  be  given  to  the  regulation  of 
the  overdraft  in  hand  fired  furnaces,  since,  contrary  to 
the  generally  accepted  belief,  it  is  .shown  that  most  of 
the  excess  air  is  admitted  into  the  combustion  chamber 
above  the  fuel  bed  instead  of  through  the  fuel  bed. 

Every  boiler  should  be  equipped    with    two  draft 


'  Combustion  in  tlie  Fuel  Bed  of  Hand  Fired  Furnaces,"  hy  Henry 
Kreisinger.  F.  K.  Ovitz  and  C.  E.  Augustine.  Tech.  Paper  No.  137  U  S 
Btlreau  of  Mines,  Washington,  B.C.  The  investigation  reported  in  this 
pubhcation  discloses  the  following  facts:  "The  current  of  air  in  passing 
through  a  uniform  fuel  bed  without  holes  will  have  all  its  oxygen  u.sed 
within  the  first:  four  inclies  from  the  grate.  The  rate  of  combustion  there- 
fore varies  directly  with  the  rate  at  which  air  is  forced  through  a  uniform 
fuel  bed.  The  completeness  of  combustion  is  determined  by  mixing  vola- 
tile gases  with  air  in  the  .space  above  the  fuel  bed.  The  reactions  here 
are  between  two  gases  rather  than  between  a  solid  and  a  gas,  and  the 
space  required  for  this  process  is  much  greater.  If  only  the  theoretical 
amount  of  air  is  here  available,  the  mixing  may  not  be'  sufficiently  per- 
fected before  the  gases  have  passed  out  of  the  combusti-  n  space.  Hence 
it  is  necessary  to  supply  an  excess  amount  of  air  over  the  fuel  bed.  This 
air  must  be  introduced  through  openings  aboye  the  fuel  bed  or  come  in 
through  holes  in  the  fire. 


gauges,  one  connected  directly  into  the  space  over  the 
fire  (Fig.  2),  and  one  connected  both  into  the  space 
over  the  fire  and  into  the  gas  passage  below  the  dam- 
per, giving  the  drop  in  pressure  through  the  tubes 
and  baffling.  The  operation  of  the  boilers  should  be 
controlled  by  means  of  the  draft  over  the  fire.  The 
draft  necessary  to  carry  any  given  load  and  the  corres^ 
ponding  proper  thickness  of  fuel  bed  with  the  grade  of 
coal  used  should  be  determined,  '\^'^ith  everything  in 
good  shape  and  no  leaks  in  the  setting  and  a  given 
draft  over  the  fire,  there  should  be  a  definite  loss  of 
draft  through  the  setting,  or  differential  draft  as  it  will 
hereinafter  be  called.  'When  the  damper  is  opened  to 
increase  capacity,  both  the  furnace  draft  and  the  dif- 
ferential draft  will  increase.  Assuming  that  the  cor- 
rect thickness  of  fuel  bed  is  being  used,  an   increase 
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Fig.   2 — Sketch   showing   correct   method    of   connecting    draft    gauges 

in  the  differential  draft  reading  over  the  normal  read- 
ing with  the  given  furnace  draft  indicates  that  there 
are  holes  in  the  fuel  bed  or  that  the  tubes  have  become 
clogged  with  soot  and  ash.  A  decrease  in  the  differen- 
tial draft  indicates  that  the  fuel  bed  is  dirty  and  that 
the  resistance  is  greatly  increased  by  ash  or  clinker, 
or  that  some  of  the  baffling  is  down,  causing  a  short 
circuit  of  the  gases. 

CO=  in  the  Flue  Gases. 

A  study  of  the  amount  of  carbon  dioxide  (COj)  in 
the  flue  gases  affords  the  only  practical  means  of  ob- 
taining a  knowledge  of  conditions  existing  within  the 
furnace  on  the  basis  of  which  correction  or  regulation 
to  obtain  the  best  results  may  be  made.  The  import- 
ance of  making  CO^  determinations,  therefore,  war- 
rants a  discussion  of  the  methods  by  which  these  de- 
terminations may  be  made.  Every  plani  should  be 
equipped  with  some  form  of  CO-'  analyzing  apparatus 
and  the  fireman  or  other  employee  taught  to  use  it. 
Since  it  is  comparatively  inexpensive,  the  outlay  will 
be  returned  many  times  by  the  gain  in  efficiency  and 
the  consequent  saving  of  fuel.  For  this  purpose  an 
Orsat  apparatus  or  some  of  its  modified  forms  should 
be  used.  The  complete  Orsat  apparatus  provides  a 
means  of  analyzing  for  carbon  dioxide,  oxygen,  and 
carbon  monoxide,  but  since  the  CO2  values  give  a  suf- 
ficiently accurate  indication  of  the  amount  of  excess 
air  passing  through  the  fire,  the  analysis  for  the  other 
two  gases  may  be  omitted  and  the  apparatus  used  in 
its  simplest  form,  as  shown  in  Fig.  3.  This  consists 
merely  of  a  pipette,  h,  to  hold  the  solution  (potassium 
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liydroxide),  a  measuring  burette,  e,  of  100  cubic  centi- 
metres capacity,  a  levelling  bottle,  f,  containing  water, 
and  an  aspirating  bulb,  ni.  The  solution  may  be  made 
by  mixing  equal  weights  of  potassium  hydroxide 
(KOllj  and  water.  In  the  absence  of  this  chemical, 
concentrated  lye  may  be  used. 

In  using  the  CO«  apparatus,  the  licjuid  in  the  pipclic, 
h,  is  first  brought  to  the  mark,  o,  just  below  the  cock, 
d.  This  can  be  done  by  lowering  the  levelling  bottle,  f; 
after  which  the  cock,  d,  should  be  closed.  The  3-way 
cock,  c,  is  then  opened  to  the  burette,  e,  and  to  b,  and 
by  raising  the  levelling  bottle,  f,  the  water  in  the  bur- 
ette is  brought  to  the  mark,  g,  ami  the  cock,  c,  closed  to 
the  burette,  and  opened  through  a  and  b.  The  aspirat- 
ing, bulb,  m,  is  now  worked,  drawing  gas  from  the 
sample  tube,  n,  in  the  setting  and  forcing  it  out  through 
b.  When  sufficient  gas  has  been  forced  through  to 
clean  out  the  air  and  dead  gas  from  the  sample  tube, 
the  cock,  c,  is  turned  so  that  b  is  closed,  and  a  is  in 
c(jnnminication  with  the  burette,  e.  The  .sample  is  then 
pumped  into  the  burette,  thus  driving  the  water  into 
the  levelling  bottle  and  more  than  filling  the  burette. 
The  levelling  bottle  is  then  raised  until  the  water  in  the 
burette  stands  exactly  at  100  cc,  the  rubber  tubing  be- 
tween the  levelling  bottle  and  the  burette  is  clamped 
between  the  thumb  and  linger  so  that  no  change  in  the 
level  at  100  cc.  can  take  place  and  the  cock,  c,  moment- 
arily opened  to  the  atmosphere  through  b  and  then 
closed  to  the  burette.  If  this  has  been  done  correctly, 
when  the  two  surfaces,  e  and  f,  are  brought  to  the  .same 
level,  e  should  stand  at  100  cc.  .Xn  alternate  method 
of  obtaining  100  cc.  at  atmospheric  pressure  is  to  have 
the  3-way  cock  open  through  a  to  c  and  closed  to  b. 
The  gas  may  now  be  forced  out  through  the  liquid  in 


Fig.  3 — Ap|i3ratus  lor  the  Determination  of  CO,  in   Plue  Cat 

the  levelling  bt)ttle,  f.  The  water  at  f  and  e  may  now  be 
brought  to  the  same  level  and  the  cock  closed  to  the 
burette,  e.  Thef' cock,  d,  is  now  opened  and  the  gas 
driven  into  the  pipette,  h,  by  raising  the  levelling  bottle. 
It  should  be  driven  back  and  forth  between  the  burette 
an<l  pipette  several  times,  and  then  the  liipiid  in  the 
l)ipette  brought  back  to  the  mark,  o,  and  the  ciK'k,  d. 


is  closed.  The  surfaces,  f  and  e,  arc  again  brought  to 
the  same  level,  and  the  amount  of  CO.  in  the  gas 
sample  is  read  from  the  burette  at  c.  This  o]>cration  is 
easily  |>erfornied  and  a  fireman  of  ordinary  intelligence 

I  an  ;iii:ilv/.-  :i  ^am|)le  in  about  two  minute-i. 

Losses  of  Heat  Value. 

The  losses  in  the  boiler  plant  may  be  divided  into 
two  classes: 

( 1 )  Those  due  to  the  loss  of  green  coal  in  handling. 

(2)  Those  resulting  in  the  pr<jcess  of  combustion. 
Losses  of  the  first  class  are  usually  small  and 
easily  detected ;  hence  they  will  not  be  discuss- 
ed further. 

The  principal  losses  are  tho.se  entailed  in  the  pro- 
cess of  combustion.  The<e  may  be  divided  into  the  fol- 
lowing classes : 

( 1 )  Loss  due  to  excess  air  and  air  leakage  through 
the  setting. 

(2)  Loss  due  to  combustible  a>h. 

(3)  Loss  due  to  C(Jj  formed: 

(4)  Loss  due  to  soot  on  the  tubes. 

(5)  Loss  due  to  moisture  carried  in  with  the  coal 
and  air. 

(b)  Loss  due  to  heat  carried  out  by  the  escaping 
gases. 

(7)  Loss  due  to  radiation. 

Losses  included  under  classes  1  to  4,  incluMve,  are 
largely  preventable,  while  those  under  classes  5,  6  and 
7  are  more  or  less  inevitable,  although  they  may  be  re- 
duced to  a  minimum  with  proper  care. 

Excess  Air  and  Air  Leaks. 

Losses  due  to  excess  air  and  to  air  leaks  are  discuss- 
ed together  because  they  may  both  be  detected  by  the 
.same  means,  i.e.,  by  analysis  of  the  flue  gas.  Under  the 
head  of  excess  air  may  be  included  all  air  which  goes 
through  the  combustion  zone  in  excess  of  the  amount 
required  for  perfect  combustitin.  .\ir  leakage  ini '  ' 
all  air  going  through  holes  in  the  setting  and 
places  besides  the  fuel  bed. 

The  space  inside  the  average  boiler  setting  is  at 
less  than  atmospheric  pressure;  hence  if  there  are  any 
openings  in  the  setting,  air  will  leak  through  from  the 
outside.  This  cold  air  not  only  takes  no  part  in  the 
combustion,  but  its  temperature  must  be  raised  to  that 
i)f  the  rest  of  the  gas.  a  process  which  requires  heat 
and  lowers  the  temperature  of  the  other  gases.  Some 
of  this  heat  is  given  back  to  the  water  in  the  boiler,  but 
all  that  indicated  by  the  difference  between  the  tem- 
perature of  the  Hue  gas  and  that  of  the  air  in  the  boiler 
room  represents  a  dead  loss.  This  is  also  true  of  the 
excess  air  carried  through  the  fuel  bed.  While  these 
losses  caiujot  be  detected  with  the  naked  eye.  like  that 
due  to  green  coal  in  the  ash.  they  are  by  far  the  most 
serious  of  all  losses  iKCurring  in  the  average  plant. 

Leaks  in  the  setting  may  occur  in  the  metal  work 
around  dintrs  and  joints    as   well  as  in  the  brickwork. 
When  leaks  are  found  they  should  not  only  be  stop|>ed 
witlj  asbestos  or  stove  putty,  but  should  be  calked  with 
waste  or  asbestos  fiber  .soaked  with  fireclay  in    *«ch 
maimer  as  to  prevent  cracking  off  or  falling  et- 
as dry.     The  last  i»f  the  leaks    may    best  be  ' 
building  a  smoky  fire  and  shutting  the  dam|>er.  >: 
may  then  be  seen  to  issue    wherever    there  is  a 
When  the  setting  has  been  made  as  tight  as  po>- 
air  will  still  seep  in  because  the  bricks  and  the  nu>nar 
are  jK)rous.    This  leakage  may  he  reclucetl  to  a  mini- 
mum by  tacking  metal  lath  to  the  sett-  - 
a  coat  of  plaster  »>ne  inch  or  st>  iu  tin-  .i 
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mixture  of  about  80  per  cent  magnesia  and  20  per  cent 
old  magnesia  pipe  covering.  In  order  to  secure  a  satis- 
factory surface  85  per  cent  magnesia  should  be  mixed 
with  cement  to  form  a  thin  grout,  spread  on  the  sur- 
face, trowelled  to  a  smooth  finish,  and  painted.  This 
makes  a  good  lagging  not  affected  by  temperature 
changes  and  also  Swerves  to  reduce  the  radiation  loss 
listed  under  class  (7).  If  the  setting  is  ti)o  hot  to  per- 
mit touching  it  with  the  hand  without  discomfort,  the 
radiation  loss  is  excessive. 

After  the  setting  has  been  made  absolutely  tight  it 
will  pay  to  give  attention  to  the  excess  air  loss,  but  it 
is  well  to  emphasize  that  the  former  should  be  done 
first.  There  exists  .a  very  definite  relation  between 
capacity,  draft,  fuel  bed  thickness,  and  air  pas.sing 
through  the  fuel  bed  with  a  giveii  grade  of  coal.  For 
Illinois  coal  a  draft  of  approximately  .01  inch  of  water 
is  required  to  burn  one  pound  of  coal  per  square  foot 
of  grate  surface  ])er  hour.  This  ratio  is  slightly  increas- 
ed for  rates  of  combustion  above  twenty-five  pounds  of 
coal  per  square  foot  per  hour. 

In  order  to  determine  these  relations  in  any  given 
])lant,  a  time  shi)uld  be  chosen  when  the  load  on  the 
boilers  will  remain  constant  for  several  hours.  The  fire 
should  be  clean,  of  uniform  thickness,  and  free  of  holes, 
and  the  surfaces  of  the  tubes  should  be  free  of  soot. 
A  draft  and  fuel  bed  thickness  sufficient  to  maintain 
the  load  without  loss  of  pressure  should  then  be  chos- 
en. Simultaneous  readings  of  the  draft  and  analyses 
of  the  flue  gas  should  now  be  made  as  rapidly  as  pos- 
sible and  repeated  at  brief  intervals  to  insure  ])ermaii- 
ence  of  conditions,  and  a  watch  should  be  kept  on  the 
fire  to  see  that  holes  do  not  develop.  Care  must  be 
taken  not  to  open  the  furnace  doors  during  a  reading. 
Records  should  be  kept  of  the  drafts,  CO^,  and  fuel  bed 
thickness.  Thickness  of  fuel  bed  should  then  be  varied 
and  the  draft  adjusted  to  carry  the  load  without  pres- 
sure drop,  or  without  blowing  the  safety  valves.  When 
'sufficient  time  has  elapsed  to  allow  conditions  to  be- 
come constant,  another  set  of  readings  should  be  taken. 
If  too  thin  a  fuel  bed  were  used  at  the  start,  it  will  be 
found  on  comparing  the  readings  that  as  the  thickness 
of  the  fuel  bed  is  increased,  the  draft  increase  and  the 
percentage  of  CO=  also  increases.  Finally  a  point  will 
be  reached  at  which  the  CO-'  does  not  increase  further 
as  the  thickness  of  the  fuel  bed  and  the  draft  increase. 
The  draft  and  fuel  bed  thickness  to  give  this  CO=  read- 
ing represent  the  i)roper  values  for  the  given  load  on 
the  boiler,  under  which  the  suggested  changes  in  oper- 
ating conditions  have  been  made.  This  process  should 
then  be  repeated  for  a  number  of  dififerent  loads  on  the 
boiler.  Upon  doing  this  it  will  be  found  that  with  a 
given  thickness  of  fuel  bed,  certain  more  or  less  well 
defined  limits  of  draft  over  the  fire  will  give  a  maxi- 
mum CO=  reading.  The  draft  then  becomes  the  key  for 
controlling  the  whole  situation.  If  the  load  on  the 
boiler  is  such  as  to  re(|uire  drafts  between  certain  lim- 
its, then  the  thickness  of  fire  which  should  l)e  used  is 
immediately  known,  provided  there  are  no  holes  in  the 
fire  and  the  tubes  and  fire  are  clean.  These  latter  con- 
ditions will  be  indicated  by  the  dififerential  draft  gauge, 
Fig.  4,  readings  of  which  should  also  have  been  taken 
during  the  tests  when  the  tubes  were  known  to  be  clean 
and  the  fire  in  good  condition.  A  table  or  chart  should 
be  laid  out  for  the  use  of  the  fireman,  which,  as  soon 
as  the  approximate  draft  necessary  to  maintain  boiler 
pressure  is  known,  gives  the  thickness  of  fire  to  be  car- 
ried and  the  corresponding  dilTerential  draft  gauge  read 
ing.  If  the  furance  draft  and  thickness  of  fire  are  cor- 


rectly maintained  and  the  diiiferential  is  then  too  low, 
it  indicates  either  that  the  fire  is  dirty  or  that  some  of 
the  baffling  has  fallen.  A  too  high  reading  of  the  dif- 
ferential indicates  that  there  are  holes  in  the  fire,  or 
that  soot  is  clogging  the  passages  through  the  tubes. 
The  thickness  of  the  fire  should  not  be  left  to  the 
judgment  of  the  fireman,  but  definite  marks  should  be 
])!aced  on  the  inside  door  liners,  or  at  some  jjoints 
where  they  may  be  seen.  In  any  case,  it  should  be 
thoroughly  understood  that  the  cooperation  of  the  fire- 
man is  necessary,  and  unless  the  fires  are  kept  clean, 
and  the  firing  is  done  in  such  a  manner  as  to  maintain 
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-Curve  showing  relation  between  excess  air  and  CO.,  in  flue  gas 


a  uniform  fuel  bed  without  holes  the  other  precautions 
suggested  are  useless. 

Since  air  leakage  through  the  setting  tends  to  in- 
crease as  the  draft  increases,  it  is  good  policy  to  run 
on  the  minimum  draft  which  will  carry  the  load  with- 
out pressure  drop.  The  CO^  readings  are  a  direct  in- 
dication of  the  total  loss  due  to  both  excess  air  and  to 
air  leakage  when  taken  just  below  the  damper.  A  curve 
is  presented  in  Fig.  4  which  has  been  plotted  from  flue 
gas  readings  when  burning  Illinois  slack  on  a  chain 
grate.  It  gives  the  percentage  of  excess  air  represented 
by  dififerent  ])erccntages  of  CO=  in  the  gas.  From  this 
curve  it  may  be  seen  that  12  per  cent  of  COj  represent 
about  35  jjcr  cent  excess  air.  This  is  the  maximum  CO^ 
reading  obtainable  with  this  coal  when  burned  on 
grates  of  approximately  93  per  cent  grate  efficiency 
without  danger  of  incomplete  combustion  and  a  corres- 
ponding loss  due  to  carbon  monoxide.  If  this  value  is 
not  exceeded,  it  will  not  be  necessary  to  analyze  for 
carbon  monoxide  and  the  determination  for  CO---  is  suf- 
ficient. 

It  has  been  mentioned  in  a  preceding  paragraph 
that  the  proper  position  for  the  sampling  tube  is  at  a 
point  where  the  hot  gases  leave  the  heating  surfaces 
for  the  last  time.  The  reason  for  this  may  now  be  made 
clear.  The  CO:  in  the  sample  at  this  point  is  an  indi- 
cation of  all  the  excess  air  and  leakage  which  has 
diluted  the  gas  and  absorbed  heat  which  should  have 
gone  into  the  water.  After  the  gases  leave  the  heating 
surfaces  there  is  no  longer  any  chance  of  heat  being 
absorbed  arid  it  is  not  important,  so  far  as  efficiency  is 
concerned  whether  it  is  lost  in  a  small  amount  of  gas 
at  a  high  temperature,  or  in  a  large  amount  of  air  and 
gas  at  a  lower  temperature.  Any  air  leakage  beyond 
t-his  point,  therefore,  does  not  lower  the  efficiency.  The 
harmful  effect,  however,  is  shown  on  the  capacity.  It 
not  onl}-  adds  its  own  bulk  to  the  gases  the  chimney 
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must  carry,  but  also,  due  to  its  cooling  effect  on  the 
hot  gases,  lessens  the  draft  availahle  to  produce  the 
flow.  In  many  cases  the  mere  sto])ping  of  the  leaks  in 
setting  and  breeching  has  enabled  boilers  to  carry  over- 
load, while  i>reviously  it  had  been  inijiossible  to  obtain, 
rated  capacity. 

The  draft  should  be  controlled  by  means  of  the 
dampers  at  the  Hue,  and  not  by  the  ashi)it  doors.  Clos- 
ing the  ash])it  doors  prevents  air  from  going  through 
the  fuel  bed,  causes  clinker  and  hot  grates  and  also  in- 
creases the  air  leakage  loss.  Each  boiler  should  he 
i-(|uippe(l  with  a  separate  damper  and  the  position  of 
ma.xinuim  and  minimum  opening  should  be  found  by 
noting  the  reading  of  the  draft  gauge  while  the  damper 
is  moved  from  one  extreme  position  to  the  other. 
These  points  of  maximum  and  minimum  draft  gauge 
reading  may  not  coincide  with  the  points  at  which 
the  damper  is  mechanically  open  or  closed.  y\  jmsition 
will  usually  be  found  at  which  the  draft  is  maximum, 
and  a  further  oi)ening  of  the  <lami)er  will  not  change 
the  reading.  It  may  also  be  found  that  the  dami)er 
can  be  opened  tpiite  appreciably  before  the  draft  gauge 
begins  to  read.  In  many  ])lants  of  large  and  medium 
size  automatic  draft  control  has  proved  economical  and 
it  is  also  of  advantage  in  maintaining  constant  steam 
])ressure.  If  automatic  control  of  the  draft  is  used,  it 
is  imi)ortant  to  have  the  damper  adjusted  for  the  range 
nf  travel  determined  by  experiment  as  suggested,  so 
that  the  draft  will  be  proportional  to  the  opening.  An 
automatic  dami)er  regulator,  when  used,  should  ])refer- 
ably  be  of  the  type  which  responds  to  small  decreases 
or  increases  in  steam  jjres.sure  by  causing  a  correspond- 
ing movement  of  the  (lam])er  and  not  of  the  type  which 
litlur  completely  o])ens  or  c(nn])k'tely  closes  the  dam- 
l)er  in  response  to  small  decreases  or  increases  of 
|)ressure.  If  there  are  several  boilers  in  the  i)lant,  the 
best  ])lan  is  to  adjust  the  individual  dampers  so  that 
each  boiler  is  carrying  its  .share  of  the  load  under  the 
most  economical  draft,  and  then,  if  the  total  load 
changes,  to  regulate  with  a  master  damper  in  the  main 
Hue. ' 
Loss  Due  to  the  Presence  of  Combustible  in  the  Ash. 

The  loss  due  to  |)artly  burned  coal  in  the  ash  should 
not,  with  very  careful  handling  of  the  tire,  e.vceed  more 
than  about  three  ])er  cent  of  the  heat  value  of  the  coal. 
ICxcessive  carbon  in  the  ash  with  stoker  fired  furnaces 
usually  indicates  too  rapid  feed  for  the  rate  of  combus- 
tion used.  In  hand  fired  furnaces  it  may  indicate  that 
the  grate  openings  are  too  large  for  the  size  of  coal 
used  or  that  the  fire  is  worked  too  much,  or  both.  So 
far  as  |)ossible  the  fire  should  be  operated  without 
much  working  except  at  times  of  cleaning.  Too  much 
working  does  two  things;  first,  it  sh:ikes  the  green  coal 
down  into  the  ash  and  allows  it  to  pass  through  the 
grate  bars,  and  secondly,  it  brings  the  ash  up  into  the 
hot  part  of  the  fire  where  it  fuses  and  cau.ses  clinker. 
I'artlv  burned  coal  is  fused  in  with  the  clinker  and  is 
lost  when  the -clinker  is  removed,  and  the  coal  which 
is  shaken  through  the  grates  during  the  additional 
working  reipiired  to  remove  the  clinker  adds  further  t<-> 
the  loss.  The  possible  loss  due  to  firing  green  coal  into 
holes  in  the  fire  and  thus  permitting  it  to  juiss  through 
the  grate  has  not  been  considered  in  detail  because  it 
is  obvious  that  the  holes  sh<nild  be  filled  up  by  levelling 
the  fire  before  adding  a  fresh  charge  of  green  coal.  In 
working  a  fire,  it  should  he  sliced  from  the  bottom  in 
such  a  manner  as  to  avoid  or  minimize  the  possibility 
i)f  forcing  a.sh  up  into  the  fuel  l)ed.  This  applies  to  stok- 
er firing  as  well  a-;  to  band  firing. 


Loss  Due  to  the  Presence  of  Carbon  Monoxide  in  the 
Flue  Gases. 
t  iirl.nn  iii.ii.M.le  i>  f«jrnicU  if  t<M<  thick  a  lire  or  an 
insufticient  draft  is  used.  With  central  bituminous 
coals  there  is  little  possibility  of  large  loss  from  this 
source  if  the  C<  )<  reading  is  not  more  than  12  |»rr  cent. 

Loss  Due  to  Soot. 
The  largest  part  of  the  loss  due  to  smoke  does  not 
result  from  the  fact  that  the  particles  of  carlMin  floating 
in  the  gas  stream  have  passed  out  before  giving  up 
their  heat  value,  but  it  comes  from  the  de|M)sit  of  Mutt 
on  the  tubes.  The  actual  heat  value  of  this  de|ioMt  of 
soot  is  stnall  when  coni|)are<l  with  the  amount  of  coal 
fired  in  producing  it,  but  its  |xjwer  of  preventing  the 
lieat  in  the  gases  from  reaching  the  tubes  and  being 
ahsr)rbed  is  a  factor  of  considerable  im|Hjrtance.  Sor»t 
makes  an  excellent  heat  insulator,  about  five  times  a.s 
effective  as  asbestos.  Under  normal  conditions  and 
with  the  normal  amount  of  air.  the  temperature  of  the 
gases  leaving  the  boiler  shouhl  be  somewhere  near  550 
degrees  V.  If  they  leave  at  a  much  higher  tempera- 
ture and  the  fire  and  drafts  are  normal,  it  signifies  that 
the  tubes  need  blowing.  The  soot  deposited  on  the 
heating  surfaces  is  keeping  the  heat  in  the  gas  from 
reaching  the  water  and  the  gases  consequently  are  not 
cooled.  Where  automatic  blowers  are  installed  the 
tubes  sh(mld  be  blown  every  four  or  five  hours.  In 
all  cases  they  should  be  blown  at  least  once  for  every 
shift.  A  pyrometer  placed  at  the  point  where  the  gases 
leave  the  tubes  for  the  last  time  will  give  a  fairly  good 
indication  of  their  condition,  provided  of  course  that 
low  temperature  is  not  due  to  excess  air. 

Loss  Due  to  Moisture  in  the  Coal  and  Air. 
The  loss  due  to  moisture  in  the  air  is  very  small. 
and  need  not  be  considered.  That  due  to  moisture  in 
the  coal  may  be  larger.  The  coal  may  carry  13  f»r  14 
per  cent  of  moisture,  and  the  heat  re<|uired  to  evaporate 
this  must  be  furnished  by  the  coal  itself,  thus  decreas- 
ing the  amotmt  available  to  heat  water  in  the  l>oilcr. 
hine  coal  tends  to  pack  if  fired  dry.  This  prevents  the 
proper  amount  of  air  getting  to  the  fuel,  and  results  in 
the  formation  of  carbon  monoxide  and  in  cold  fires. 
.Sometimes  very  dry  coal  burns  out  unevenly,  and  will 
not  stay  on  the  grates  without  allowing  holes  to  form. 
F(>r  these  reasons,  it  is  advisable  to  wet  down  the 
smaller  sizes  of  coal  just  before  firing  because  the 
other  losses  mentioned  are  greater  than  that  due  to 
the  water.  With  larger  sizes  wetting  is  not  necessary 
and  is  not  advisable.  This,  however,  nmst  be. decided 
for  each  individual  plant.  In  no  case  shonM  ii..>re 
water  be  ad<led  than  is  absolutely  necessar\ 

Loss  Due  to  Heat  in  the  Escaping  Gases. 

Every  pound  <if  flue  gas  jKissing  up  the  stack  repre- 
sents a  loss  of  about  .24  heat  units  jHsr  degree  K.  alH»ve 
the  temperature  of  the  steam  in  the  boiler.  This  liws 
cannot  be  entirely  eliminated.  For  plants  oj>eratii»g  on 
natural  draft,  a  temperature  of  alKuit  500  degrees  F.  is 
required  in  the  stack  to  pnxluce  the  draft  necessary  to 
operate  the  b<»ilers  at  full  capacity.  .\n  average  i»f  550 
degrees  F.  is  giMnl  practice.  F'or  forced  draft  and  four- 
pa.ss  boilers,  it  may  run  h>wcr  than  this  temj>eraturr-. 
.•\n  indicating  pyrometer  should  be  used  on  each  b«»iler 
and  if  the  temperature  in  the  flue  becomes  abnormally 
high  it  nuiy  be  accepted  as  an  indication  of  an  excessive 
deposit  of  soot  ujHin  the  tubes  i.r  «.i  a  draft  greater 
than  is  necessarv  for  the  load. 
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Practical  Hints  for  the  Contractor 

that  may  save  him  time  and  money.     If  you  know  any  labor-saving  scheme, 
send  it  in — preferably  with  illustrations.     We  will  pay  for  all  accepted  articles. 
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Steam  Hammer  Suspended  from  Boom  of 
Dredge  Drives  Sheet  Piling 

CONDITIONS  sometimes  arise  which  require  a 
considerable  amount  of  inventive  ability  on 
the  part  of  the  contractor  in  order  to  devise 
some  means  of  meeting  an  unforseen  difficulty. 
Often  it  becomes  necessary  to  use  certain  parts  of  a 
machine  independently  of  the  machine  itself.  In  some 
recent  cotTerdam  work,  where  .sheet  piling  was  being 
driven  by  a  floating  steam  hammer  pile  driver,  the 
steam  hammer  was  detached  from  the  driver  and  used 
on  the  boom  of  a  floating  excavator  for  the  following 
reason :  After  the  piles  were  driven  and  the  excavator 
had  done  considerable  filling  in  around  the  piles,  the 
pile  wall  gave  way.  It  was  impossible  to  bring  up  the 
pile  driver  near  enough  to  the  dam  to  renew  the  driv- 
ing because  of  the  filling  in  which  had  been  made.  As 
the  boom  of  the  excavator  overhung  the  piling  the 
Steam  hammer  was  detached  from  its  frame  and  sus- 
pended from  the  boom  of  the  excavator ;  guide  lines 
were  then  run  out  from  the  hammer,  being  held  by 
men  stationed  around  the  piling  on  shore.  The  piles 
were  then  placed  by  ropes  from  the  boom  and  the  ham- 
mer lowered  on  the  piles,  successfully  sinking  them 
to  the  required  depth. 


A  Form  for  Sidewalk  Corner 

In  order  to  increase  the  speed  of  jjouring  concrete 
in  sidewalks  where  the  small  radii  of  the  corner  curves 
are  the  most  tedious  i)art  of  the  work,  a  form,  shown 
in  the  cut,  which  is  described  by  J.  L.  Cozzens  in  the 
Concrete  Magazine,  is  well  adajited  for  this  class  of 
work.  It  is  made  up  of  rough  material  of  almost  any 
kind  and  each  corner  form  may  be  taken  up  when  the 

/5ot  fin  to  straight  iorm  htrt^ 


Details  of  re-usable  corner  for  sidewalk  forms. 

concrete  has  set  and  used  again.  The  form  consists 
of  two  pieces  of  2  in.  x  4  in.  stufT  carrying  two  boards 
whose  outer  edges  are  cut  to  the  shape  of  the  desired 
curve  for  the  walk.  A  piece  of  tin  or  sheet  iron  is  nailed 
to  these  edges  of  the  boards  to  form  the  curve  of  the 
form. 


A  Detachable  Hoisting  Hook 

As  an  aid  in  moving  heavy  material  in  a  building 
cither  during  or  after  construction,  the  hook  .shown  in 
the  cut  and  described  in 'Popular  Mechnics'  may  be  used 
to  advantage.  It  somewhat  resembles  an  ice  hook  and 
may  be  attached  to  a  rafter  or  beam,  the  heavier  the 
weight  the  tighter  the  grip.  The  capacity  is  only  lim- 


Portable  hoisting  hook  for  use  where  there  are  overhead  beams  and  rafters 

ited  by  the  strength  (jf  the  supporting  member,  and 
that  of  the  material  in  the  hook ;  which  may  be  made 
as  heavy  as  is  justified  for  portability  and  the  class  of 
material  to  be  hoisted.  The  dimensions  of  the  hook 
shown  are  designed  for  comparatively  h"ght  loads : 


New  Book 

Powdered  Coal  as  a  Fuel — by  C.  F.  Herington, 
mechanical  engineer ;  D.  Van  Nostrand  Co.,  New  York, 
l)ublishers  ;  price,  $3.00.  The  use  of  coal  in  powdered 
form  is  attracting  the  attention  of  industries  and  en- 
gineers throughout  this  continent.  The  fuel  difficul- 
ties in  Canada  are  largely  matters  of  transportation 
and  quite  recently  a  prominent  engineer  prophesied 
that  within  ten  years  we  should  see  powdered  coal  dis- 
tributed to  great  distances  in  air  pressure  pipes.  The 
l)resent  book  deals  with  the  subject  under  the  follow- 
ing chapter  headings:  Coals  suitable  for  powdering; 
])reparation  of  powdered  coal ;  feeding  and  burning 
])owdered  coal;  powdered  coal  in  the  cement  industry; 
application  of  powdered  coal  to  reverberatory  furnaces ; 
powdered  coal  in  metallurgical  furnaces ;  powdered 
coal  under  boilers;  powdered  coal  for  locomotives;  ex- 
plosions. There  are  71  illustrations;  200  pages,  ap- 
proximately 6  X  9  in. 


Mr.  Edward  Frederick  Fauquier,  railway  contrac- 
tor and  builder,  who  died  at  his  home  in  Ottawa,  on 
May  5,  last,  left  an  estate  valued  at  $862,924.  Most  of 
this  estate  goes  to  his  widow. 
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East  and  Wect— From  Coast  to  Coait 


1 


he    I'avitiK  ^    Maslio   ((unpany,   Ijinitcd,  Torimti),   has 
en  iiioorpurated  with  a  capital  of  $40,000. 

The  city  council  of  St.  Catharines,  Ont.,  will  send  a  clelc- 
^;atioii  to  wait  on  the  Provincial  Minister  of  HiRhways  and 
the  Cabinet  in  Toronto  to  urge  that  the  Q.  &.  (J.  road  he  des- 
ignated as  a  provincial  highway. 

Hiram  Walker  &  Sons,  distillers,  VValkerville,  Ont.,  have 
Ninncd  a  company  for  the  manufacture  of  aniline  and  other 
<lycs,  and  propose  shortly  to  commence  the  erection  of  a 
$1,000,000  plant.  They  also  plan  to  hiiiM  ;i  factory  at  VValker- 
ville to  manufacture  toluol. 

Reluming  recently  from  a  tour  of  inspection,  Hon.  I'.  J. 
\  cnoit,  provincial  Minister  of  I'uhlic  Works  for  New  Bruns- 
wick, stated  tliat  all  work  done  on  the  highways  of  the  pro- 
vince last  year  by  the  Department  of  Public  Works  has  sto<i,| 
up  well  and  is  perfectly  satisfactory. 

The  board  of  control  of  Hamilton,  Ont.,  have  recom- 
mended the  issuance  of  debentures  approximating  .$300,000 
to  cover  the  erection  of  the  tirst  wing  of  the  technical  school 
on  Wentworth  Street  to  cost  $100,000,  and  a  new  24-rooni 
school  On   the   recently   acquired    Children's   home   property. 

Rapid  progress  has  been  made  on  the  erection  of  the  new 
mill  for  the  Timberland  Company  at  South  Westminster, 
H.C,  beside  the  Fraser  River,  and  the  main  building  is  now 
well  advanced.  This  plant  will  be  equipped  with  the  latest 
labor-saving  machinery  and  will  operate  to  the  capacity  of 
100,000  feet  per  day. 

Rapid  headway  has  l>cen  made  on  the  construction  of  tlie 
new  units  of  the  sanatorium  at  l-'ort  Qu'.\ppellc,  Sask.,  for 
which  the  Poole  Construction  Company  have  the  contract. 
Work  was  started  on  May  ao  and  the  excavation  work  was 
Kiniiilcted  ill  less  than  a  month.  .\n  infirmary  and  several 
Mualler   Imildings  arc   being  built. 

Plan  No.  1  for  the  new  market  building  in  Ifaniilton, 
Out.,  is  recommended  for  submission  to  the  people  next  Janu- 
ary. This  provides  for  the  erection  of  a  one-storey  build- 
ing, with  a  refrigerating  plant,  at  a  cost  of  $10,'),000.  Plans 
.N'os.  3  and  :!  were  each  more  expensive,  the  former  calling 
for  a  two-storey  building,  and  the  latter,  a  two-storey  and 
basement  structure. 

To  remedy  the  housing  shortage  in  Guelph,  Ont.,  a  pro- 
position has  l)ccn  presented  to  a  company  of  leading  business 
men  which  provides  for  the  immediate  erection  of  fifty  dwell- 
ings. These  arc  to  l>e  disposed  of  to  workmen  at  cost,  and 
it  is  stated  that  the  expenditure  on  some  of  the  dwellings 
can  l)e  held  down  to  $l,fi()0  each,  or  $3,600  for  the  semi- 
detached type.  The  work  is  to  commence  at  iMice  under  the 
auspices  of  the  Guelph   Home   Builders'  Association. 

Since  the  establisliment  of  the  aviation  camp  at  Itcains- 
xille,  Ont.,  tourist  IratVic  over  the  Niagara  district  roads  has 
lieen  greatly  increased,  and  there  is  also  considerable  freight 
traffic  to  the  aerodrome.  As  their  roads  are  thus  being  cut 
up  by  other  than  domestic  traffic,  the  residents  of  the  dis- 
trict feel  that  they  should  have  government  assistance  for 
their  maintenance  and  a  delegation  recently  interviewed  the 
liiiivincial  authorities  in  Toronto  with  a  view  to  having  the 
llaMiillon-Frontier  road  designated  as  a  provincial  highway. 

Tiu'  iminicipalities  along  the  route  of  the  proposed  Hull- 
Miintrcal  highway  are  enthusiastically  in  favor  of  the  con- 
struction of  this  road,  and  at  a  recent   meeting  held  at  the 


Angers'  town  hall,  the  .100  reprcitentalives  preccnl  adopted 
a  resolution,  pledging  each  muntcipality  to  abide  by  ihc  law 
governing  state  roads  o(  the  province  oi  Quebec,  lion.  Mr. 
Tcssicr,  member  of  the  provincial  cabinet,  made  a  pr"nii»c 
to  the  efTect  that  as  soon  as  the  variou*  municipalities  v»led 
the  necessary  by-laws  work  would  be  started  on  the  highway. 

Members  of  the  board  of  control,  suburban  areas  com- 
mission, town  planning  commission  and  board  of  trade,  of 
the  city  of  Hamilton,  Ont.,  at  a  recent  meeting  went  on  re- 
cr>rd  as  favoring  the  construction  of  a  bridge  at  the  local 
end  of  the  Toronto- Hamilton  Highway,  in  preference  to  a 
till.  There  is  no  intention  of  beginninK  construction  unfit 
ciinditions  become  more  normal,  but  the  highway  commis- 
sion insisted  that  the  city  state  definitely  what  its  wishes  were. 
Plans  prepared  by  Engineer  j.  J.  Mackay,  which  called  for 
a  bridge  of  concrete  construction,  were  favored,  but  not  deti- 
nitely  decided  upon;  consideration  of  c»st«  and  design  is  to 
bi'  left  until  a  future  meeting. 

The  proposal  to  establish  a  provincui  iiii:MM.<i  i>..iii  <  Ot- 
tawa to  Pembroke  was  the  subject  of  discussion  at  a  recent 
meeting  of  the  Renfrew  county  council.  A  year  ago  the 
portion  of  this  road  falling  within  the  county  was  included 
in  the  county  system,  and  the  councillors  are  now  in  favor 
of  a  provincial  highway  and  the  suggestion  is  advanced  that 
the  Dominion  Government  also  would  be  naturally  interested 
in  the  construction  of  a  military  highway  to  Petawawa  Camp 
and  would  therefore  contribute  proportionally  to  its  construc- 
tion. Mr.  R.  J.  McQuiggc,  of  Arnprior,  has  been  canvass- 
ing the  situation  in  Pembroke,  Renfrew,  Arnprior  and  other 
district  centres,  and  will  visit  Ottawa  to  confer  with  the  Good 
Roads  Committee  lately  organized  there,  and  afterwards  will 
lay  before  the  Deputy  Minister  of  Highways  in  Toronto  the 
results  of  his  efforts. 

Tenders  called  by  Halifax  Shipyards,  Limited,  up  to  July 
.'1  in  connection  with  their  proposed  shipbuilding  plant  at  Hali- 
fax, N.S.,  include  the  following  works:  (1)  The  piling  and 
grading  of  three  shipways,  each  5:io  feet  in  length:  (21  the 
excavating,  filling  and  grading  of  shipyard  for  buildings, 
tracks  and  storage;  (3)  excavation  for  Canadian  Government 
Railway  relocation  and  grading,  track  laying  and  ballasting 
of  same  e(|ual  to  about  one  mile  of  double  track  railway:  (4) 
construction  of  .180  feet  of  concrete  sea  wall  and  back  tilling 
same;  (.">)  construction  of  reinforced  concrete  retaining  wall 
along  right  of  way  or  railway  relocation:  (6)  extensions  to 
sewers,  water  mains,  etc.  The  work  will  require  approxi- 
mately 370  cubic  yards  of  earth  and  rock,  dry  excavation,  and 
30,000  cubic  yards  of  concrete.  Operations  are  to  commence 
at  once  and  if  present  plans  are  realized  the  keels  of  three 
10,000-ton  freighters,  the  largest  ever  built  in  Canada,  will 
have  been  laid  on  the  berths  within  three  months. 

Hon.  Finlay  Macdiarmid,  Minister  of  I^iblic  Works  for 
the  Province  of  Ontario,  has  formally  designated  the  Pret- 
cott-Oftawa  and  Port  Hope  to  Qbebcc  roads  as  provincial 
highways,  and  it  is  expected  that  improvement  work  will  he 
immediately  undertaken.  Just  bow  far  operations  can  be 
carried  during  the  war  is  not  as  yet  determined.  The  greater 
part  of  the  work,  it  is  understood,  will  be  on  the  f'rescott 
Road.  Last  year  permanent  culverts  were  installed  on  the 
Port  Hope  road  and  the  road  surface  improved  by  the  cut- 
ting of  side  drains  and  spreading  of  gravel.  Other  roads  des- 
ignated as  provincial-county  roads  are  as  follows:  Owen 
Sound  to  Collingwood,  via  Meaford  and  Thombury;  also  that 
portion  of  the  road  from  the  county  line  to  '  od  and 

on  to  Barrie;  the  Toronto-Sydenham  road  r  .i«wonh 

to  the  county  border  southeast  of  Dundalk;  the  Oarafraxa 
road  from  Owen  Sound  to  Mount  Forest,  and  the  continua- 
tion of  this  road  through  Arthur  and  Fergus  to  Gnelph:  the 
road  south  of  Dundalk  through  Corbefton.  Shelburne  and 
Urangevillc  to   Port   Credit. 


Contracts   Department 

News     of    Special    Interest    to    Contractors,    En^neers,    Manufacturers    and 

Dealers  in  Building  Supplies 


Waterworks,  Sewerage   and 
Roadways 

Canterbury   Station,   N.B. 

Tenders  will  be  received  until  July  10 
for  the  construction  "of  a  concrete  arch 
culvert  and  roadway  embankments  for 
the  Department  of  Public  Works,  Pro- 
vincial  Government. 

Halifax  County,  N.  B. 

The  Provincial  Government  contem- 
plate the  construction  of  road  improve- 
ments costing  $9,000.  Engineer,  A.  F. 
Yorston. 

Shawenegan  Falls,  Que. 

Tenders  will  be  called  about  July  5 
for  the  construction  of  a  concrete  pave- 
ment on  Fifth  Avenue  from  Tamarack 
Street  to  Station  Street  for  the  City 
Council.    Clerk,  J.  E.   Meunier. 

York  Township,  Ont. 

Township  Council  contemplates  the 
construction  of  watermains  on  High  St. 
and  Kenwood  \ve.  at  a  cost  of  $11,500. 
Gierke,  \V.  A.  Clarke.  -10  Jarvis  St.,  To- 
ronto. 

CONTRACTS  AWARDED. 

Aylmer,  Ont. 

Willard  Benncr  has  the  general  con- 
tract for  concrete  concrete  reservoir  for 
Town  Council. 

Dereham  Township,   Ont. 

The  following  contracts  have  been 
awarded  by  the  Township  Coimcil  for 
the  construction  of  drains  and  cement 
abutments:  Sanders  drain,  John  Eden, 
care  Township  Clerk.  W.  B.  Lane.  Dfir- 
chester;  Vincent  drain,  Carl  Marane, 
care  Township  Clerk;  abutments  for 
3rd.  concrete  bridge,  A.  L.  Oatman,  care 
Clerk. 

Gladstone,  Man. 

P.  LaCour,  :\H'.>  I'.lgin  Ave.,  Winnipeg, 
has  the  general  contract  for  two  concrete 
culverts  for  the   Municipal   Council. 

New  Glasgow,  N.  S. 

Blanch  Tarbot  has  the  general  con- 
tract for  sewer  for  the  Town  Council. 

Stellarton,  N.  S. 

C.  A.  Mitchell.  New  Glasgow,  has  the 
general  contract  for  extensions  to  water- 
works system  for  the  Township  Council. 

C.  A.  Mitchell.  New  Glasgow,  has  the 
general  contract  for  sewerage  system 
for  Town   Council. 

Welland,  Ont. 

Somcrville  &  Dilworth,  117  Merritt  St., 
have  the  general  co.ntract  for  cement 
sidewalks    for    the    City    Council. 

Woodworth,  Man. 

Wm.  Newman  &  Co.,  care  of  Clerk,  has 
the  general  contract  for  two  culverts 
for  the  Municipal  Council. 


Railroads,  Bridges  and  Wharves 

New   Glasgow,  N.S. 

Tenders  will  be  called  shortly  for  re- 
pairs, additions  and  alterations  to  rail- 
way station  for  the  Canadian  Govern- 
ment Railways,  Ottawa.  Associated  Chief 
Engineer,  W.  A.  Duff,  Ocean  Terminals, 
Halifax. 

CONTRACTS  AWARDED. 
Arran  Township,  Ont. 

Hugh  Watt,  care  Clerk  H.  T.  Potts, 
Tara,  has  the  general  contract  for  re- 
building cement  bridge  "Sangs,"  costing 
$1(),noo,    for   the   Township    Counciil. 

Cap   De    La   Madeleine,    Que. 

Albert  Veillet,  St.  Narcisse,  has  the 
general  contract,  grading  and  foundation 
work  for  $7,000,  steel  and  concrete  bridge 
over  the  Canadian  Pacific  Railway  line 
for  the  Highways  Department,  Provincial 
(iovernnient. 

Halifax,  N.S. 

Downing  &  Morrison.  Linden  St..  have 
the  general  contract  and  C.  R.  Hoben. 
Granville  St.,  the  plumbing  and  heating 
for  baggage  and  express  building  for  the 
Canadian  Government  Railways,  Ottawa. 

Portage  La  Prairie,  Man. 

Wm.  Newman  &  Co.,  care  of  Clerk, 
have  the  general  contract  for  bridges  for 
the  Town  Council. 

St.   Lawrence  River,   Ont. 

Mr.  Burningham,  Kingston,  has  the 
general  contract  for  rebuilding  entrance 
to  piers,  locks  No.  2.1  an<l  No.  25  for  the 
Department  of  Railways  and  Canals, 
Dominion  Government. 

Saskatchewan,  Province  of 

Cartcr-Halls-.Mdinger  Co.,  915  Union 
Bank  Bldg.,  Winnipeg,  have  the  general 
contract,  masonry  and  carpentry,  for  ad- 
dition to  two  roundhouses  for  the  Grand 
Trunk  Pacific  Railway,  Union  Depot. 
Winnipeg. 


Public  Buildings,  Churches 
and  Schools 

Burk's  Falls,  Ont. 

The  .School  Board  contemplates  the 
erection  of  a  school.  Secretary,  A.  H; 
.\llman. 

Caoe  Bauld,  N.B. 

Plans  and  specifications  are  with  the 
architect,  R.  A.  Frechette,  .'to  Bonnacord 
St.,  Moncton.  who  will  rccive  tenders 
until  July  15  for  alterations  costing  $15,- 
000  to  church   for  the   Catholic   Church. 

Estevan,  Sask. 

The  Anglican  congregation  contem- 
plate the  erection  of  a  $6,000,  brick  ve- 
neer church.  Pastor,  Rev.  J.  A.  Swal- 
W..I1. 

Forestburg,  Alta. 

The  Consolidated  School  District 
Board    contemplate    the     erection     of    a 


$35,000  school.    Chairman  of  Board,   W. 
C.  Banks. 

Glace  Bay,  N.S. 

The  School  Board  contemplate  the 
erection  of  a  $5,000  school.  Secretarv, 
N.  F.  McNeill. 

Halifax,  N.S. 

Tenders  will  be  called  shortly  for  the 
conversion  of  a  building  at  Cheapside 
and  Bedford  Row  into  offices  for  the 
Provincial  Government.  .Architect,  W. 
J.   Busch,  60  Bedford   Row. 

H.  E.  Gates,  Queen  Bldg.,  is  prepar- 
ing plans  for  alterations  to  interior  of 
hospital  ffir  the  Victoria  General  Hos- 
pital, Tower  Bldg. 

Hamilton,  Ont. 

The  Board  of  Education  contemplates 
the  erection  of  a  $200,000  public  school 
on  Main  St.  E.  Chairman,  Leemiing 
Carr,  415  King  St.  E. 

The  Board  of  Educatifm  contemplates 
the  erection  of  a  $130,000  technical 
school. 

Lethbridge,   Alta. 

The  City  Council  contemplate  the  erec- 
tion of  a  small  incinerator.  Clerk,  D.  A. 
Duff. 

Montreal,   Que. 

Tenders  are  in  for  the  erection  of  a 
$300,000  Italian  Church  for  the  Parish  of 
Notre  Dame  de  la  Defense.  .Architects, 
Montbriant  &  Nicheri.  230  St.  .\ndre  St. 

Ottawa,  Ont. 

Tenders  are  being  received  by  the 
architects,  J.  A.  Pearson  and  J.  O.  Mar- 
chand.  Centre  Blk.,  until  noon  July  Ifi 
for  interior  doors,  etc..  required  for  the 
Parliament  Buildings  for  the  Depart- 
ment of  Public  Works,  Dominion  Gov- 
ernment. 

Geo.  A.  Grain,  285  Cleniew  Ave.,  has 
the  general  contract  and  will  call  ten- 
ders for  plumbing,  heating,  plastering, 
painting  and  electrical  work  for  $21,000 
detention   home   for   the   City   Council. 

St.  Francois  D'Assise,  Que. 

Tenders  are  in  for  the  foundation  work 
for  one  storey  granite  and  brick  church 
for  the  Parish.  Architect,  J.  S.  Bergeron, 
.St.  John   .St..  Quebec. 

Todmorden,  Ont. 

The  Don  Mills  Methodist  Church  con- 
template the  erection  of  parsonage. 
Pastor.  Rev.  D.  D.  Franks,  237  Don 
Mills  Rd. 

Toronto,   Ont. 

Tilt  Board  of  Education  contemplate 
repairs  to  school.  Secretary,  W.  C.  Wil- 
kinson, 155  College  St. 

The  Board  of  Education  will  call  ten- 
ders for  the  erection  of  a  school.  W.  C. 
Wilkinson,  155  College  St.,  is  the  sec- 
retary. 

Tenders  will  be  received  until  noon, 
July  11, by  the  secretary,  R.  C.  Desroch- 
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Poor  Housing  Accommodation  Saps  Workers' 
Efficiency 

TORONTO'S  Finance  Commissioner,  Mr.  Thomas 
15radshaw,  has  prepared  a  report  on  the  hous- 
ing situation  in  which  he  advocates  the  erec- 
tion of  houses  by  large  company  organizations 
for  their  employees.  He  suggest.s,  in  addition,  that 
there  is  rtiom  for  at  least  a  dozen  housing  companies 
instead  of  there  being  only  one— the  Toronto  Housing 
Company.  It  seems  probable  that  the  suggestion  re- 
garding comi)anies  caring  for  their  own  employees 
would  go  far  toward  solving  the  Toronto  house  prob- 
kin,  as  much  of  the  congestion  is  necessarily  due  to 
extra  labor  attracted  to  the  city  by  munition  and  simi- 
lar factories.  The  conditions  under  which  many  of 
these  null  live  are  very  unfavorable,  luaking  it  imi>os- 
sible  to  produce  at  highest  efficiency  and,  at  best,  un- 
dermining the  health  of  many  of  them.  One  case,  not 
an  i.><()lated  one,  we  believe,  came  to  the  attention  of 
the  writer  a  few  days  ago  where  a  wt)rkmaii  could 
onlv  reach  the  factorv  in  which  he  was  employed  by 
walking  some  three  niiles.  This  extra  effort  night  and 
niurnin'g  in  all  weathers  added  to  a  fearfully  cxluiust- 
iiig  ten-hour  day  on  heavy  shell  cases  has  already  left 


this  man  little  more  than  a  wreck.     In  the  days  to 
come  the  few  extra  dollars  he  will  have  ■      '  lb' 

r.-,'iult  of  his  higher  wages  will  be  jxior  • 
lor  his  lost  physical  fitness — all  the  more  that 
dition  could  be  alleviated.     It   may  be  said  : 
man  could  find  shelter  nearer  his  work,  but  this  is  not 
so.    As  a  matter  of  fact  he  pays  fifteen  dollars  a  month 
for  a  mere  hovel — not  a  .single  convenience — and  li   > 
under  the  landlord's  threat  of  a  raise  to  twcnty-bic 
In  the  interests  of  efficient   war  production  and  the 
conservation  of  our  citizens'  health,  something  >boul<l 
be  diiue  at  once  toward  better  and   more  convenient 
housing  condition^ 

Commercial  Value  of  House  Refuse 

Till",  disposal   of  refuse  has  always  been   a   ', 
nil    any   community,   whether   large   or   sm  lii, 
lor  rarely  has  it  been  considered  that  the  con- 
tents of   refuse   have  any  ,  value.      Few   have 
cared  to  concern  themselves  with  this  material  other 
than    to    get    it    out    of    sight    in    the    shortest    i>o- 
siblc   time,   with   the   least   expenditure.    That    retu-. 
has  a  commercial  value     which     may     be     utiliznl   i- 
shown  by  the  following  table  obtained  by  the  Nation 
al  Salvage  Council  of  (Jreat  Britain : 

Contents  of  Refuse. 

I'er  cent.      I'on- 

Fine  dust 5(),.'<         -^ 

'/i'm.  cinders —        1 

.>4in.  cinders W.''        0 

Large   cinders    ....       —        0 

Bricks.    i)nts,  sbale.&c     K.5         0 

Tins.  1,0        0 

Rags,  0,4        0 

Class 0.6        0 

Bones    . .    0.09      0 

Vegetables 1.3         0 

Scrap  iron 0.1         0 

Shells (),0S      0 

Paper O.Ot'j      0 

It  will  be  noticed  that,  with  the  iK)Ssible  exception 
of  the  fine  dust,  the  whole  of  the  ingredients  have  a 
definite  commercial   value  at   the   present   time,   and 
what  is  particularly  noteworthy  is  that  not  less  than 
.^0  per  cent,  of  the  material  was  found  to  consist  of 
cinders,  which,  after  very  careful  scientific  examina- 
tion, were  proved  to  have  a  calorific  value  of  over 
9000  B.t.u's  per  lb.    The  calorific  value  of  best  steam 
coal  is  about  13,000  B.t.u's  per  lb.  The  fact  that  30 
per  cent,  of  refuse  has  a  calorific  value  almost  equal 
to  coal  is  sufficient  to  at  once  destroy  the  argument, 
too  often  used,  that  house  refuse  has  no  value.  The 
percentage  composition  of  refuse  will,  of  course,  vary 
in  every  town,  but  the  above  figures  a 
industrial  town  are  particularly  illumin.i 
dicate  the  prevalence  of  such  serious  waste  that 
authorities  should  bring  to  the  notice  of  househ<  :..-: 
the  necessity  for  the  prevention  of  the  waste  of  coal. 
and  also  take  measures  to  profitably  utilize  the  large 
t|uantities  of  cinders  which  are  collected  by  them. 

Re-establishing  the  Returned  Soldier 

Ar  a  joint  meeting  of  the  l.cKal  Section  of  the 
Ontario   Branch   of  the   American   Stviety   of 
Mechanical     Knginecrs     and       the      Toronto 
branch  of  the   l-lnginecring   Institute  «>f  Can- 
.1.1...  iuld  at  the  Engineers'  Club.  Toronto,  on  \V«1- 
nesday,  July  3,  an  interesting  address  was  given  by 
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Mr.  C.  Holmes,  of  the  Invalid  Soldiers'  Commission, 
on  the  subject  of  re-educating  the  returned  soldier. 
Mr.  Holmes  stated  that  every  man  who,  after  return- 
ing, was  so  disabled  that  he  was  unable  to  re-enter 
his  former  class  of  einphjyment  was  being  given  a 
course  of  training  by  the  Commission,  in  that  phase  of 
activity  in  which  he  would  be  best  fitted.  An  exhaus- 
tive examination  is  made  of  each  man  in  a  most  thor- 
ough manner  in  order  to  gather  full  information,  not 
only  as  to  what  class  of  work  the  man  followed  be- 
fore the  war  but  to  determine  that  phase  of  work 
which  each  man  has  or  had  an  inclination  to  follow 
at  some  time  during  the  course  of  his  career.  Empha- 
sis was  placed  on  the  necessity  of  using  a  certain 
amount  of  strategy  in  order  to  bring  to  light  those 
tendencies  or  likings  which  every  man  has  or  had  for 
a  certain  trade  or  profession. 

In  order  to  enumerate  those  operations  which  dis- 
abled men  can  successfully  accomplish,  a  survey  was 
first  made  of  the  industries.  The  head  of  the  industry 
was  first  apj)roached ;  then  the  method  was  to  work 
down  to  the  individual  foreman  himself.  Each  mach- 
ine is  carefully  analyzed  as  to  what  manner  of  disa- 
bility would  least  inconvenience  a  man  in  operating 
that  machine.  Up  to  date  150  industries  have  been 
surveyed  in  this  manner,  and  never  one  refusal  has 
been  met  with  from  the  industrial  men.  Four  hund- 
red and  twenty  returned  men  have  been  ])laced,  90  pcv 
cent,  of  whom  are  giving  the  most  satisfactory  ser- 
vice. 

Mr.  Holmes  spoke  of  a  case  where  a  man  with 
both  legs  off  and  one  eye  out  is  receiving  $85  per 
month  for  his  services  and  his  employer  states  that 
these  are  entirely  satisfactory.  Another  case  was 
noted  where  a  man  totally  blind  is  successfully  filling 
a  position  of  trust  on  general  office  work,  is  receiving 
a  good  living  wage  and  is  at  present  in  line  for  promo- 
tion. A  man  who  was  formerly  a  structural  steel 
worker,  had  his  foot  blown  off  and  is  now  successfully 
filling  a  position  on  a  bench  job  in  a  large  structural 
steel  firm. 

The  important  fact  that  the  returned  man  has 
earned  the  right  to  some  concession  was  duly  emi)h- 
asized.  Although  by  nature  of  his  disabilities  he  may 
not  be  able  to  do  the  work  as  fast  as  the  other  fellow, 
yet  it  is  being  proved  every  day  that  he  can  do  the 
work  just  as  well,  and  surely  employers  can  tempor- 
arily overlook  the  small  difference  in  speed  as  not  de- 
trimental but  an  unavoidable  condition  which  is  a 
matter  of  trifling  consequence  in  the  ])ursuit  of  the 
great  Dominion-wide  problem  o>f  establishing  the  re- 
turned man  into  civil  life. 

The  rate  paid  by  the  government  to  the  men  dur- 
ing their  six  months'  course  is  not  less  than  $50  per 
month.  There  is  not  a  married  man  who  is  i)aid  less 
than  ^73  per  month.  It  must  1)e  borne  in  mind  that 
responsibility  has  been  lifted  from  the  shoulders  of 
these  men  from  the  time  they  have  enlisted ;  they 
have  been  clothed  and  fed,  and  it  is  up  to  not  only 
the  industrial  heads,  but  to  the  man  in  the  back  of 
the  shop,  to  see  that  every  means  can  be  given  to 
enable  the  returned  hero  to  assume  his  former  re- 
sponsibilities. 


Largest  Vertical  Gas  Engine 

THE  largest  vertical  gas  engine  yet  constructed 
has  recently  been  completed  at  Manchester, 
England.  The  (ititward  appearance  shows  a 
somewhat  lofty  design,  but  when  the  large  out- 
put of  1,080  brake  horse-power  developed  at*  a  speed 
of  \66]/2  revolutions  per  minute  is  considered,  the  floor 
space  occupied  by  the  engine  is  comparatively  small. 
The  engine  is  of  the  totally  enclosed  type,  being  pro- 
vided with  small  inspection  doors  at  the  front  and 
back  of  the  crank  case.  Access  to  the  mechanism  is 
provided  by  two  operation  platforms.  There  are  three 
double-acting  cylinders  of  26  in.  bore  and  30  in.  stroke. 
Each  cylinder  is  constructed  with  a  separate  liner, 
flanged  at  the  top  and  bottom,  and  securely  bolted  to 
the  upper  and  lower  combustion  chamber. 

The  water  cooling  arrangement  has  been  carefully 
considered.  Cold  water  enters  at  the  lowest  point  at 
each  cylinder  cover,  which  contains  the  stufifing  box, 
then  enters  the  jacket  of  the  e.xhaust  box  and  lower 
combustion  chamber,  and  finally  passes  into  the  cyl- 
inder jacket.  The  gas  and  air  to  form  the  mixture 
are  kejit  separate  until  they  reach  the  inlet  valves  and 
the  proportions  of  the  above  gases  can  be  regulated 
from  the  floor  level  by  means  of  an  electric  motor 
with  the  hand-speeder  gear.  .An  emergency  governor 
is  ])rovided  and  coupled  l)y  mechanism  in  the  main  gas 
supply  pipe. 

The  valves  are  made  removable  by  the  provision 
of  cages,  which  seat  into  the  combustion  chambers, 
each  valve  with  its  seating  and  cage  comprising  a 
removable  unit. 

In  leading  away  the  exhau.st  gases  from  the  c}  lin- 
ders,  the  top  and  bottom  exhaust  bo.xes  of  the  combus- 
tion chambers  are  separately  connected  by  short  ex- 
pansion pipes,  which  are  constructed  with  trepanned 
joints  to  permit  of  expansion  and  contraction.  The  ex- 
haust box  casings  are  water-jacketed,  and  two  pipes 
convey  the  exhaust  gases  away  from  the  engine,  the 
idea  being  to  utilize  the  waste  heat  for  raising  steam 
in  the  boilers. 


The  Dominion  Bridge  Co.  has  received  an  order 
from  the  Imperial  Tobacco  Co.,  Montreal,  for  a  400 
kw.   turbo-alternator. 


Plank  Bridge  Floor  Covered  by  Tar  Mat 

THE  increasing  cost  of  lumber  for  repairing 
bridge  floors  has  brought  about  methods  of 
resurfacing  those  floors  which  have  become 
worn  and  uneven.  The  great  objection  to  com- 
mon ])lank  flooring  has  been  its  tendency  not  only  to 
loosen  and  warp  from  exposure  and  cause  an  undue 
amount  of  vibration,  esjiecially  in  a  pin  connected 
structure,  but  to  wear  into  holes,  leaving  the  knots 
in  the  wood  projecting  above  the  level  of  the  more 
easily  worn  wood  fi])re.  Although  concrete  floors  are 
now  being  used  to  a  large  extent,  yet  there  are  still 
many  bridges  in  the  country  having  plank  floors 
which  may  be  placed  in  good  condition  at  small  cost 
by  the  following  method,  described  in  a  pa])er  pre- 
sented by  Mr.  G.  F.  Barstow  at  a  recent  meeting  of 
the   Minnesota  Surveyors'  and   Engineers'  Society: 

The  bridge  was  gone  over  carefully  and  all  large 
cracks  filled  in  with  lath  toe-nailed  tcj  the  ))lanks.  All 
loose  jjlank  were  sjMked  down.  A  small  gasoline  fire 
engine  belonging  to  the  city  was  taken  down  to  the 
bank  of  the  river  and  supplied  water  for  washing  the 
plank  floor  with  the  fire  hose.  As  soon  as  the  bridge 
was  dr)'  it  was  given  a  priming  coat  of  Tarvia  B, 
which,  it  is  stated,  penetrated  into  the  planks  about 
I/,  in.    As  soon  as  the  Tarvia  B  was  absorbed  by  the 
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plank,  a  coat  of  Tarvia  A  heated  to  J25°  F.  was  ap- 
plied and  immediately  covered  with  gravel  which  had 
been  run  through  a  1-in.  screen.  As  soon  as  the 
gravel  had  been  spread  the  bridge  was  opened  to 
traffic  and  in  about  10  days'  the  second  coat  was  ap- 
plied in  the  same  manner.  Ten  days  later  the  third 
coat  was  put  in. 

Nearly  all  unevenness  of  the  plank  was  taken  out 
by  the  tar  mat  and  there  was  a  fairly  smooth  Hoor, 
l'!xamination  of  the  bridge  last  February  showed  that 
there  ha<l  been  no  scaling  and  that  the  coating  was 
as  good  as  it  was  la.st  fall.  It  is  intended  to  give  the 
bridge  one  more  coating  this  summer,  for  the  purjjose 
of  removing  the  unevenness.  In  the  new  coat  the  tar 
will  be  covered  with  crushed  rock  chips  that  have  been 
run  throut;!i  a  '/j-'m.  .screen  and  have  had  all  the  dust 
screened  >)iit  of  them. 

The  entire  job  cost  $516,  and  it  is  figured  that  if 
one  (cat  is  applied  every  year  to  kee))  it  up  that  it  will 
cost  less  than  half  as  much  as  replanking  every  five 
or  six  years,  an<l  there  will  always  be  a  good  smooth 
floor  on  the  bridge.  The  planks  are  also  well  protect- 
ed from  the  moisture  and  will  last  for  a  good  many 
ye;;rs  bef<MH-  they  decay. 


Cost  of  operating  Tractor 

Till'".  ])resent  increasing  use  of  tractors  for  farm 
work  has  shown  that  this  method  not  only 
reduces  the  nund)er  of  men  required,  but  al.so 
tremendously  increases  the  amount  of  work 
that  can  be  accomplished.  In  the  British  Isles, 
searchlights  are  fre(|uently  used  on  the  fields 
for  ])lougliing  at  night,  .\lthough  this  is  a  war  ex- 
pedient, yet  the  method  may  survive,  esi)ecially  in 
seasons  wiicn  the  climatic  conditions  are  such  as  to 
recjuire  increased  speed  at  'certain  times  of  the  year 
in  order  to  complete  the  work.  There  shtndd  be  just 
as  much  reason  in  running  a  large  farm  i)y  shifts  as 
niiming  a  plant  in  this  way,  provided,  of  course,  suf- 
ficient labor  can  be  secured. 

The  chief  cause  of  hesitancy  on  the  i)art  of  the 
Canadian  farmer  to  adopt  the  tractor  is  ])robably  tlie 
uncertainty  with  regard  to  cost  of  operation.  On  ac- 
count of  the  industry  being  in  its  infancy,  cost  figures 
are  few  and  none  too  reliable.  However,  an  inter- 
esting report  recently  ai)peared  in  the  Keclaniation 
Record  giving  figures  conipiled  by  Mr.  (i.  A.  benja- 
min, superintendent  of  irrigation  on  the  Sun  River 
project,  which  a|)pear  to  bear  the  stamp  of  relial)ility. 
The  following  facts  are  worth   reproducing: 

The  main  trouble  encountered  was  in  securing 
the  services  of  ca])al)le  and  reliable  tractor  operators. 
.'\s  soon  as  men  ccndd  (|ualify  as  operators  two  oper- 
ators and  two  ploughmen  were  ])ut  on  each  tractor, 
which  was  o])erated  two  shifts  daily.  The  first  shift 
Avorkcd  from  4  a.m.  to  12. .^0  p.m.,  with  one-half  hour 
for  breakfast  and  the  other  shift  from  12.30  p.m.  to  9 
p.m.  with  one-half  hour  for  sujiper.  The  land  ploughed 
was  classified  and  prices  made  accordingly.  .Mfalfa 
.sod  if  stony  was  plowed  for  $8  per  acre,  if  free  from 
.stone  for  $7  per  acre:  raw  land  in  bulYalo  sod  wa> 
rated  at  $(>  and  $6:50  per  acre :  charges  for  cultivated 
land  which  had  not  been  ploughed  lor  two  or  three  years 
were  $5  and  $5.50  i)er  acre ;  and  stubble  ground  $3.50 
to  $4.50  ])er  acre,  J.-ittIe  stubble  ground  was  ploughed. 

Bv  averaging, tjie  cost  on  23  jobs  it  was  found  that 
the  average  field  cost  i)er  acre  was  about  $,^30.  the 
average  cost   per  ,acre   for  fuel  $1.13,  and   for  lubri- 


cants 21   cents.   The  fatemrnt    taken 

from  the  C(jst   ledger,  which  md 

harnming,    repairs,   misceliaiiL   .  rin- 

tendence,   general    expense,   and  ^cs, 

shows  the  total  cost  of  ploughing  .■-.  .u.i-  to  m-  ^,. 
M:9.24  or  $5.75  per  acre.   As  the  returns  when  collect- 
ed will  average  about  $^i  |M;r  acre  it 
the  charges  per  acre  are  just  about  su 
burse  the  Government  for  the  cost  of  the  work. 


Building  Brick  Controlled  in   England 

1.\  order  to  con.serve  the  supply  of  building  brick 
in  England  the  following  order  haj*  been  is!>ued 
by  the  Ministry  of  Munitions: 
1.  No  jjcrson  shall  as  from  the  date  hereof  until 
further  notice  sell  or,  except  for  the  pur|>oscs  of  car- 
rying out  a  contract  in  writing  existing  prior  to  such 
date  for  the  sale  of  building  bricks,  deliver  any  build- 
ing bricks  of  any  description  except  under  and  in 
accordance  with  the  terms  of  a  |)erniit  issued  under 
the  authority  of  the  Minister  r)f  Munitions,  or  pur- 
chase or,  excejit  for  the  purposes  of  carrying  <mt  such 
a  contract  as  aforesaicl,  take  delivery  of  any  such 
building  bricks  from  any  person  other  than  the  hold- 
er of  such  a  permit  and  in  accordance  with  the  terms 
thereof. 

2.  Notwithstan<ling  clause  1  hereof,  no  «uch  per- 
mit shall  be  retpiired  for  the  sale,  purchase  or  delivery 
of  "any  building  bricks  to  be  used  exclusively  by  the 
purchaser  in  the  erection  or  carrying  out  of  any  sep- 
arate and  independent  buihling  or  work  not  involving 
in  such  erection  or  carrying  out  the  use  «>f  more  than 
20.000  bricks,  or  in  the  conipletion  of  any  liuilding  <>r 
work  lawfully  commenced  prior  to  the  date  here«>f 
where  such  completion  does  not  invt>lve  the  use  of 
more  than  20,000  bricks  as  aforesaid,  provided  alway.4 
that  in  each  of  such  ca.ses  the  purcha.ser  .shall  have 
given  to  the  seller  at  or  before  the  time  of  purchase 
an<l  delivery  a  declaration  in  writing  signet!  by  the 
purchaser  specifying  the  precise  nature  of  the  work 
for  which  such  bricks  are  required  and  the  place 
where  the  same  are  to  be  used,  and  that  the  bricks  to 
be  purchased  are  for  the  purp«>ses  m.iifi..iii-.I  in  tliw 
clau.se  and  for  no  other  purpose. 

Every  declaration  nia<Ie  for  tiie  above  purpose 
shall  be  true  and  accurate  in  all  respects. 

3.  Every  manufacturer  of  building  bricks  shall 
comply  with  all  such  directions  regarding  the  trans- 
fer or  delivery  of  the  bricks  from  time  to  time  manu- 
factured by  him  as  shall  from  time  to  time  l>e  given 
to  him  on  behalf  of  the  Minister  of  Munitiotis  by  the 
Controller  of  Biiilding  Bricks,  Ministry  of  Munitions. 

4.  Every  per.son  manufacturing  or  having  in  his 
lK>ssession  any  st<»ck  of  building  brick-  ^h.ill  furnish 
to  the  said  Controller  such  returns  a-  .1  Con- 
troller may  from  time  to  time  direct  v  'g  out- 
put, stix-ks,  deliveries,  cost  of  pnKluction.  prices,  or 
oiv  other  information  relating  to  such  buildinf;  bricks. 

All  applications  for  i>crniits  under  this  order 
>liall  be  made  to  the  Contr^MIcr  of  Building  Bricks. 
Ministry  of  Munitions.  Whitehall  Place.  London. 
S.W.I, 'and  marked  "Building  Bricks  Permit."  and 
every  perstm  selling,  purcha.sing.  delivering  or  taking 
delivery  under  any  such  jH-rniit  shall  observe  and  per- 
form all  the  conditions  subject  to  which  such  permit 
shall  be  granted. 
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Cost  Systems  and  Efficiency   in  Contracting 
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By  G.  Graham  Reid 


N  a  recent  is.sue  of  the  '"Contract  Record  and  l''nj;i- 
neerins^-  Review"  there  appeared  an  article  arising 
the  use  of  cost  systems  and  illustrating  the  bene- 
fits proceeding  from  them.  Directly  below  ap- 
peared a  criticism  of  the  lump  sum  contract  method 
of  doing  business  and  advocating  the  cost  plus  meth- 
od as  a  more  efficient  and  less  haphazard  way  of  get- 
ting results,  protecting  the  contractor  and  ])urchaser 
alike. 

These  two  things,  it  seems  to  the  writer,  are  largely 
to  be  explained  one  by  the  other.  It  has  been  his  ex- 
perience on  lump  sum  contracts,  large  and  small, 
where  he  has  been  employed  in  various  capacities,  that 
where  costs  were  used  at  all,  they  were  made  in  such 
a  way  as  to  be  of  little  use  either  at  the  time  or  after- 
wards. In  two  cases  on  contracts  involving  over 
$200,000,  attempts  were  made  on  intricate  forms  to 
keep  progress  re])orts  and  determine  the  cost  of  each 
part  of  the  work  as  it  proceeded,  and  several  clerks 
were  employed  to  do  this.  At  the  end  they  could  tell 
to  a  fraction  how  much  a  ])articular  unit  of  the  work 
had  cost  and  how  much  had  been  spent  daily,  weekly 
and  monthly  on  it,  but  when  asked  how  much  the 
brick  work  had  cost  per  thousand,  or  how  much  it  had 
cost  ])er  foot  to  lay  a  certain  section  of  pipe,  they  were 
almost  altogether  at  sea,  and  would  have  to  resort  to 
a  more  or  less  inaccurate  reckoning  to  get  the  result. 
In  another  case,  so  many  changes  were  made  in  the 
system  at  different  times,  that  the  whole  thing  was 
almost  altogether  useless,  and  piles  upon  jjiles  of  sheets 
with  data  gathered  at  great  cost,  had  to  be  thrown 
away  for  lack  of  a  ])roper  method  of  expressing  re- 
sults. Had  this  matter  received  the  attention  in  con- 
tracting work  that  it  has  in  other  industries,  such  a 
state  of  affairs  would  certainly  not  exist,  but  very  few 
men  and  only  the  more  up-to-date  ones,  seem  to  have 
studied  the  matter  carefully.  The  result  is  a  set  of 
bids  such  as  are  set  out— $%,400,  $112,-147,  $114,300, 
$124,2.i3,  $125,574,  on  the  same  work.  And  this  is  only 
an  example  of  what  occurs  all  too  frequently,  especi- 


of  estimating,  based  on  data  taken  from  his  long  and 
varied  experience,  he  should  have  saved  himself  con- 
siderable money  and  the  other  contractors  a  lot  of 
useless  work.  These  two  examples  serve  to  illustrate 
the  same  state  of  affairs  existing  •among  contractors, 
both  large  and  small. 

Then  again,  how  many  contractors  know  each  day 
and  each  week  as  their  work  progresses  how  much 
money  they  are  making,  or  if  they  are  making  any  at 
all?  Not  only  shoivld  an  efficient  .system  of  costs  be  a 
basis  of  estimating  on  further  work,  but  it  should  tell 
to  the  contractor  each  day  and  week  and  month,  how 
much  money  is  being  spent  and  how  the  amount  com- 
pares with  the  estimate.  In  this  connection,  the  writer 
might  cite  an  incident  which  occurred  in  the  carrying 
out  of  a  contract  in  the  city  of  Toronto,  on  which  he 
was  employed  in  a  minor  capacity.  Two  clerks  were 
emjiloyed  to  keep  costs  and  were  instructed  by  the 
managing  director  exactly  as  to  how  these  were  to  be 
tabulated.  These  men  came  under  the  supervision  of 
the  general  su])erintendent,  who  was  unable  in  any  way 
to  criticize  or  direct  their  work,  except  to  see  that  they 
were  bu.sy  and  ke])t  proper  hours.  Neither  the  super- 
intendent nor  any  of  his  men  had  any  idea  as  to  how 
much  the  job  or  any  part  of  it  was  estimated  to  cost. 
The  managing  director  seemed  to  think  that  it  was 
necessary  to  keep  his  men  altogether  in  the  dark,  even 
to  the  amount  of  the  contract.  The  result  was  that 
when  they  began  to  lose  money  the  superintendent 
knew  nothing  of  where  they  were  exceeding  the  esti- 
mate, and  nevertheless  received  all  the  blame.  The 
work  was  eventually  taken  out  of  the  company's  hands 
and  they  and  their  superintendent  parted,  both  si'des 
feeling  that  they  had  not  received  a  fair  deal. 

Nothing  is  to  be  gained  by  secrecy  in  these  things, 
and  if  contractors  would  realize  how  they  are  spiting 
one  another  in  not  mutually  benefiting  by  their  experi- 
ence, matter  would  be  heljjcd  a  great  deal.  In  no  busi- 
ness has  comi^etition  been  so  keen  and  bitter  as  in  con- 
tracting, and  the  time  has  come  when  we  should  realize 


Item                             Brick  Work 

Concrete 
Cement       Gravel       Steel 

Excavation 
'^'dam"        ^n^^-     Wet  ex. 

Etc. 

Brick 

Bricklayers 

Cement 

Gravel 

Laborers 

Carpenters 

etc 

$650.00 
$60.00 

$25.00 

$680.00 

$160.00 
$20.00 

$:io .  00 

$150.00 

$120.00 

Etc. 

etc 

Totals 

$735.00 

$680.00 

$180.00  i    $;io.oo 

$150.00 

$120.00 

$1895 
Total  for  day 

Date— June  25,  1918. 

ally  on  smaller  contracts.  The  writer  has  in  mind  an 
incident  which  happened  in  connection  with  the  letting 
of  a  contract  for  a  concrete  arch  bridge,  in  Western 
Ontario,  this  spring,  where  he  was  one  of  the  bidders. 
Bids  of  $1,530,  $2,480,  $2,880,  and  $3,200  were  received 
on  the  same  job  and  the  contract  let  to  the  lowest  bid- 
der, who  happened  to  be  a  well-known  and  experienced 
contractor  in  that  vicinit}'.  Here  there  i:^  a  ditTerence 
of  o\er  100  ])er  cent,  between  the  lowest  and  the  high- 
est bidder,  and  had  this  man  had  any  proper  system 


the  value  of  co-operation  in  handling  labor  and  in  re- 
ceiving and  successfully'  carrying  on  our  business. 

The  following  form  may  be  found  of  interest  to 
smaller  contractors  and  by  proper  enlargement  and 
development  can  be  used  and  has  been  used  success- 
fully on  large  contracts : 

The  estimate  for  the  work  should  be  made  to  cor- 
res])ond  with  the  different  columns  in  the  cost  book  and 
by  entering  data  as  to  the  amount  of  work  done  each 
day  and  week,  and  dividing  out.     The  unit  cost  of  the 
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(lifrcicnt  |);irt.s  of  tlie  "work  may  he  ciitc-rcd  daily  or 
weekly  as  dc-sired,  under  tlieir  rcs])ccti\e  i-ohiiiiiis  and 
compared  with  the  estimate.  Aj^aiii,  every  em|)h>yet' 
who  is  in  charj^e  of  any  section  of  work  shoiihl  make 
it  his  particular  duty  to  know  what  his  section  is  cost- 
inj,'  and  how  it  compares  with  the  estimate.  This  will 
eiicourajj;e  co-operation  and  confidence  between  the 
emj)l(jyer  and  his  men,  and  will  make  them  take  a 
firmer  s^rasp  of  the  work  and  more  interest  in  it.  If 
desirable,  a  bonus  system  may  be  employed.  althc)Uj.(h 
it  is  wise  not  to  carry  this  idea  too  far,  as  the  average 
well  i)aid  em[)loyee  should  do  his  best  when  he  knows 
what  he  is  doing,  and  a  further  rew'ard  might  tend  to 
make  him  devote  too  much  attention  to  making  money 
for  himself  and  cause  his  interest  to  l)ecome  too  selfish. 
.Should  the  clerical  work  he  at  all  onerous  in  this, 
some  j)erson  other  than  the  foreman  or  superintendent 
should  compile  his  data  for  him,  as  a  man's  attention 
cannot  be  centered  on  his  work  and  at  the  same  time 
be  ])erforming  clerical  duties  which  a  lower  salaried 
man  could  just  as  well  attend  to.  I!ut  at  all  times,  the 
superintendent  should  know  what  his  work  is  costing 
and  wliether  he  is  making  or  losing  mcmey,  and  how 
much. 

Xow.  it  may  be  argued  that  he  will  become  too  wise, 
but  on  consideration  of  this  point,  it  will  be  seen  that 
his  value  has  merely  increased  to  his  employer,  and 
he  can  co-operate  with  him  in  his  figures  and  estimates 
as  well  as  suggesting  methods  of  carrying  out  the  work. 
■Any  man  with  any  fair  amount  of  education  can  take 
hold  of,  and  ai)preciate  this  work,  although  the  more 
ediuTition  he  has  the  more  valuable  in  most  cases  he 
will  he.     I'"(>r  this  reason,  it  is  well  for  the  contractor 


who  wi>lK->  to  i»e  u;>-to-<late  and  increas'c  the  profitft 
(»f  his  business,  to  c(insider  i-dii  .iti-m  .•!»  .i  ^.ilii.'ibli-  .-i^- 
set  in  choosing  his  men. 

If  methods  involving  ili. -<  iIllil^-,  ^  i -iiiii.ici.i_.j. 
bidding,  and  of  receiving  and  carrying  out  work  were 
emi)loyed  Iiy  contractors,  the  writer  venture'*  to  .say 
that  such  bids  as  are  illustrated  al>ovc  would  never  oc- 
cur. The  contractor  would  know  within  a  small  per- 
centage what  the  work  could  he  done  for  and  would 
bid  accordingly.  Those  wh(j  undermined  this  by  de- 
liberately slighting  their  work  would  soon  be  out  of 
business  and  the  U])-to-date  and  honest  men  could  take 
the  field  and  '^'i\e  cffiricnt  -crv  i  •  •'  -  ■  roper  considera- 
tion. 

In  works  involving  great  n-k->  .\uch  as  unstable 
foundation,  a  factor  of  safety  would  have  to  be  allowetf 
and  on  this  factor  would  deiend  whether  a  cost  plus 
contract  would  be  advisable  or  not.  The  lum;>  sum 
system  should  be  considered  not  an  absolute  form  of 
doing  business,  but  a  fair  and  rea.stmable  method  of 
getting  work  done  which  does  not  involve  great  risks 
of  any  kind,  and  with  the  modern  <  ■     '  ri- 

cnce,  this  category  will  involve  nv  ic- 

ing done.  Undoubtedly  the  cost  |)lu.-»  ^y:^U•nl  ita>  it.< 
merits  in  many  cases  where  preparation  of  conriletc 
plans  and  specifications  would  s;)cll  undue  delay,  and 
the  .scjoner  the  public  can  be  made  to  realize  that  mod- 
ern contractors  are  endeavoring  to  make  their  business 
a  fair  one  of  giving  value  for  value  received,  the  better 
the  country  will  be  for  it.  llut  only  by  opening  their 
eyes  to  the  need  of  co-o;)eration,  scicntiiic  and  careful 
work,  and  u;>-to-date  business  methods  can  this  result 
!)(■  ar!iie\cd. 


Steel  Roller  Dam  Gives  Satisfactory  Service 


Al  VPE  of  dam  comparatively  novel  in  design 
was  constructed  by  the  Reclamation  Service 
in  1917  across  the  (Irand  River  in  Western 
Idaho,  and  has  successfully  filled  the  simie- 
what  difticult  service  for  which  it  was  designed.  The 
(lam  was  built  as  i)art  of  an  irrigation  project,  and  the 
close  pro.ximity  of  a  railway  line  of  low  elevation  com- 
plicated the  situation,  making  it  necessary  to  provide 
a  structure  which  would  hold  the  water  during  dry 
weather  at  a  sufhciently  high  level  for  its  entrance  into 
the  irrigation  canal  and  at  the  same  time  allow  for  some 
means  of  lowering  the  level  in  flood  time,  in  order  to 
prevent  damage  to  the  adjacent  railway  line.  The 
novel  feature  about  this  dam  is  the  cylindrical  stop-log 
used,  as  indicated  in  the  .section  herewith.  A.s  this 
figure  shows,  the  stojj-log  or  gate  consi.sts  of  a  steel 
cylinder  to  which  is  riveted  a  curved  extension  shield 
l)race(l  to  the  cylinder  with  struts.  Details  of  con- 
struction and  operation  are  given  in  a  recent  issue  of 
the   luigineering  New.s-Record  : —  _ 

The  structure  consists  of  a  ccmcrete  weir  of  480  ft. 
net  length,  with  cre.st  8  ft.  above  the  river  bed,  carry- 
ing seven  structural  steel  rollers.  .Six  of  the  rollers  are 
70^ft.  long  and  10  ft.  3  in.  high  and  the  seventh  roller, 
which  spans  the  .sluiceway  opening,  is  60  ft.  long  and 
l.T  ft.  4  in.  in  height.  The  roller  crests  extend  between 
piers  upon  which  is  placed  the  electrical  operathig 
mechanism  for  raising  and  lowering  the  rollers.  The 
piers  are  connected  by  a  steel  service  bridge. 

The  rolling  crests  consist  of  structural  .steel  cylin- 
ders 7  ft.  in  diameter,  to  which  are  riveted  curved  ex- 


tension shields  braced  in  the  cylinders  with  stmts. 
Ihe  cylinders  are  provided  with  a  cast-steel  rim  at 
each  end  and  the  roller  moves  up  and  duw  n  on  a  smooth 
track  set  in  a  recess  in  the  pier  at  an  angle  of  JO  degs. 
with  the  vertical.  Cogs  are  provided  on  the  rim  which 
enga..;e  in  racks  set  in  the  i)iers,  preventing  any  sliding 
motion  of  the  roller  and  causing  both  ends  t«>  move  at 
the  same  speed.  Parallel  to  the  track  and  t>n  the  o,j- 
posite  side  of  the  pier  recess  is  a  steel  guard  set  in  the 
concrete  causing  the  meshing  of  the  rim  and  rack  teeth. 

The  o.ierating  mechanism  for  each  70  ft.  roller  con- 
sists of  a  hoist  actuated  by  a  10-h.p..  220-\f»lt.  d  c.  elec- 
tric motor,  and  lor  the  'i()-ft.  roller  a  sr  of 
JO  h.p.  Through  a  series  of  gears  the  m<  !he 
main  .^l-j-inch  chain  shaft,  to  which  is  lor)j;cd  an  J<- 
tooth  sprocket  winding  up  a  powerful  chain  which  is 
attached  to  the  rim  at  one  end  of  the  roller.  The  roll- 
ers are  driven  at  one  end  only,  the  hoists  for  two  ad- 
jacent rollers  being  placed  on  the  same  pier,  and  hoist 
houses  are  therefore  p'                                                       -s. 

The  70-ft.  rollers  w.  .ch 

and  the  (I'l -ft.  roller  .^3  Ions.  1  he  nia.vimuni  cham  null 
required  to  rai.^e  the  mllers  is  2^  tons  for  the  7(>-ft. 
and  45  tons  for  the  60-ft.  roller.  The  chains  are  of 
special  design  and  are  made  up  of  heavy  pins  and  links 
manufactured  from  high  test  steel  with  an  ultimate 
tensile  strength  exceeding  80.000  lbs.  per  s<juare  mch. 

The  time  required  to  raise  one  of  thf  7l»-lt  rtdlers 
front  the  lowest  to  the  hi-'  .ncc  of 

16  ft.,  is  15  minutes.     For  ;in|i.  ,,| 

current  is  required  and  an  average  ot  2^  am;i.  is  u<etl 
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during  the  period  of  raising.     This  is  equivalent  to  a 
power  consumption  of  about  1.5  kilowatt  hour. 

Electric  power  for  operating  the  rollers  is  generated 
in  a  power  plant  at  the  west  end  of  the  dam.  This 
plant  contains  a  generating  set  consisting  of  a  4-cylin- 
der  automobile  type  gasoline  engine,  direct  connected 
to  a  25  kw.,  250-volt  generator,  i  he  generator  is  used 
to  charge  a  storage  battery  which  has  a  capacity  of 
108  ampere  hours,  but  can  also  be  used  to  furnish 
power  direct  to  the  motors  independent  of  the  battery. 
The  capacity  of  the  storage  battery  is  sufficient  to  fur- 
nish power  for  the  raising  of  three  or  four  rollers  with- 
out discharging  it  excessively,  and  power  from  this 
source  is  "used  for  the  ordinary  routine  operation  of 
the  rollers,  as  required  to  regulate  the  height  of  the 
water  above  the  dam.  However,  when  all  the  rollers 
must  be  raised,  as  during  the  high-water  period  or 
during  the  winter  season,  power  is  furnished  direct 
from  the  gasoline  engine  and  generator.  The  nine 
canal  headgates  at  the  west  end  of  the  dam  are  oper- 
ated by  a  3-h.p.  electric  motor. 

The  power  plant  and  operating  machinery  have 
proved  very  satisfactory,  and  no  difficulty  has  been 
experienced  in  the  operation  of  the  rollers.  The  amount 
of  labor  required  is  reduced  to  a  minimum,  and  one 
man  easily  handles  all  work  in  connection  with  the 
(Operation  of  the  dam. 

The  rollers  are,  as  a  general  rule,  raised  to  the  full 
height  only  twice  each  season,  once  during  the  high- 
water  period  in  the  summer  and  again  in  the  winter 
to  permit  the  passage  of  ice.  During  the  remainder  of 
the  year  the  rollers  are  used  to  regulate  the  ri\er  and 
keep  the  water  at  the  desired  elevation.  The  sluice- 
way is  raised  about  once  a  week  during  the  irrigation 
season,  to  sluice  out  the  silt  and  drift  from  in  front  of 
the  canal  headgate.  The  floor  of  the  sluiceway  chan- 
nel is  8  ft.  lower  than  the  bottom  of  the  headgate  open- 
ings, forming  a  settling  basin  in  which  the  coarser  silt 
in  the  water  is  deposited. 

In  selecting  a  type  of  movable  dam,  the  question  of 
leakage  is  frequently  an  important  consideration.  This 
was  true  in  the  case  of  the  Grand  River  dam,  where 
it  will  be  necessary  at  times  to  divert  the  entire  flow 
of  the  Grand  River  into  the  project  canal.  The  avail- 
able information  indicated  that  the  leakage  through  a 
properly  constructed  roller  crest  dam  would  be  very 
small,  and  this  factor  had  much  weight  in  influencing 
the  decision  in  favor  of  this  type,  in  i)reference  to  a 
wicket  or  needle  dam  through  which  there  would  he 
considerable  leakage. 

In  respect  to  the  leakage,  it  can  he  stated  that  the 
dam  has  come  up  to  expectations,  and  that  the  actual 
leakage  through  the  rollers  is  so  small  as  to  be  prac- 
tically negligible.  The  method  of  securing  a  water- 
tight seal  is  shown  in  the  accompanying  drawing.  The 
seal  between  the  bottom  of  the  rollers  and  the  concrete 
weir  is  obtained  by  an  oak  sealing  strip  which  is  at- 
tached to  the  lower  edge  of  the  extension  shield. 
When  the  roller  is  in  its  down  position  the  weight 
forces  this  strip  into  close  contact  with  the  steel  sill 
embedded  in  the  crest  of  the  weir.  The  seal  at  the 
ends,  which  is  somewhat  more  difficult  to  make  water- 
tight, is  obtained  by  use  of  flexible  steel  shields,  the 
ui^stream  edges  of  which  are  lined  with  wood.  These 
shields  are  thin  and  flexible,  and  the  water  pressure 
kee])s  them  tight  against  the  sides  of  the  piers.  The 
])iers  are  slightly  bcittered  at  the  bottom,  giving  a  wedg- 
ing eftect  as  the  roller  is  seated  and  also  aHowing  clear- 
ance after  the  roller  has  been  raised  a  few  feet. 

There  has  been  no  occasion  up  to  the  present  time 


to  divert  the  entire  flow  of  the  ri\er  into  the  canal  and, 
other  than  the  construction  of  the  shields  and  sealing 
strips  as  above  described,  no  particular  attention  has 
been  given  to  the  matter  of  making  the  rollers  water- 
tight. 

No  leakage  whatever  occurs  through  the  rollers 
except  at  the  ends,  and  the  total  leakage  through  this 
roller  is  estimated  at  not  to  exceed  one-half  cubic  foot 
per  second.  This  leakage  could  no  doubt  be  further 
reduced  by  securing  strips  of  rubber  belting  or  of  simi- 
lar material  to  the  timber  strips. 

Practically  all  the  leakage  seems  to  take  place 
through  the  horizontal  seal  at  the  bottom  of  the  end 
shield.  The  inner  edge  of  this  shield  is  of  necessity 
rigidly  attached  to  the  main  cylinder,  preventing  sufH- 


Detail    of 
,.      Sealing  Strip 

cient  play  to  wedge  the  inner  edge  of  the  seal  tightly 
against  the  pier.  It  is  probably  not  feasible  to  elim- 
inate leakage  entirely  at  this  ])oint,  but  it  is  believed 
that  this  leakage  can  readilv  be  kept  below  one-half 
second-foot  per  roller. 

In  general,  it  can  be  stated  that  no  difficulties  worth 
noting  have  been  experienced  in  the  operation  of  the 
Grand  River  Dam  and  that  it  is  admirably  adapted  to 
serve  the  purpose  for  which  it  was  installed.  The 
l)rincipal  merits  of  the  roller  crest  type  of  dam  are  sim- 
plicity and  speed  in  operation,  with  economy  in  the 
use  of  power  and  the  small  amount  of  leakage  through 
the  rollers. 


The  Montreal  Builders'  Exchange  has  received 
some  enthusiastic  endorsations  of  the  proposal  to  hold 
a  conference  of  various  contracting  interests  to  discuss 
labor  and  materials,  foreign  com])etition,  tenders,  and 
problems  relating  to  present  and  after  the  war  condi- 
tions. A  circular  was  sent  to  the  builders'  exchanges 
throughout  the  Dominion,  and  in  reply  the  Toronto 
Exchange  has  decided  to  appoint  delegates  to  the  con- 
ference. The  Halifax  Constructive  Mechanical  Trades 
Exchange  endorse  the  proposal,  while  the  Provincial 
Guilders'  and  Supply  Association  of  Ontario,  at  a  meet- 
ing in  Gait,  recommended  the  various  Ontario  Ex- 
changes to  send  representatives  to  the  conference.  The 
.St.  Catharines  Puilders'  Exchange  exj^ressed  approval 
of  the  conference.  The  meeting  will  not  be  confined 
to  Builders'  Exchange  members,  but  will  be  open  to 
firms  representing  contracting  interests  generally,  such 
as  shipyards,  railway,  dock  and  dam  contractors. 
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Can  Small  House  Construction  be  Cheapened  ? 


A  I"  tlic  present  time  when  the  need  for  small 
houses  iind  the  hipli  price  of  material  are 
tending  to  cause  far  from  favorable  living 
conditions  in  many  of  our  cities,  it  would 
seem  to  i)e  opportune  to  raise  the  question  as  to  whe- 
ther there  is  not  a  considerable  auKJunt  of  excess  ma- 
terial in  onr  small  houses.  Perhaps  walls  are  thicker 
than  necessary,  floors  will  carry  much  greater  loads 
than  they  arc  ordinarily  subjected  to,  etc.  When  a 
contractor  builds  a  small  house  he  does  not  concern 
himself  with  figuring  floor  loads,  etc.,  but  ordinarily 
uses  such  material  as  is  customary  in  this  style  (jf 
building.  Again,  there  is  little  doubt  that  up  tt)  the 
])resent  ,the  extra  time  necessary  in  calculating  the 
re(|uired  size  of  timber,  etc.,  would  not  result  in 
enough  material  being  saved  to  give  any  apj)reciable 
decrease  in  co.st.  But  probably  the  time  has  come 
when  we  must  carefully  work  out  the  details  in  the 
design  of  the  small  houses,  in  order  to  cut  down  ex- 
pense by  the  elimination  of  any  extra  material. 

That  this  matter  is  receiving  attention  in  the  Bri- 
tish Isles  is  shown  by  a  paper  presented  at  the  annual 
Scottish  meeting  of  the  Institution  of  Municipal  and 
County  Engineers,  by  Mr.  W.  A.  Macartney,  Assoc. 
M.Inst.  C.K.  ' 

A  matter  which  the  Minority  Report  of  the  Scot- 
tish Royal  Commission  on  Housing  makes  much  of  is 
that  a  considerable  number  of  municipal  schemes 
have,  from  their  incejjtion,  been  a  burtlen  on  the  rates. 
This,  however,  does  not  warrant  the  suggestion  that 
])rivate  enterprise  can  build  better  and  cheaper  than 
the  community.  .  The  housing  re])ort  does  not  men- 
tion the  number  of  s])eculative  builders  who  have 
gone  into  licpiidation  during  the  last  twenty  years,  but 
the  nundjer  is  very  considerable.  Nor  does  the  min- 
ority argument  hold  good  that  because  asylums, 
schools,  etc.  are  substantially  constructed,  so  muni- 
cipal housing  will  also  be  carried  on  in  a  like  elabor- 
ate scale,  and  continue  to  be  (lejjendent  on  rates. 

If  we  look  into  this  matter  we  shall  find  that 
schemes  are  non-supporting  from  a  variety  of  causes 
whioii,  however,  need  only  be  briefly  mentioned  in 
their  order  <if  importance,  viz.: 

(a)  Work  which  private  enterprise  would  not 
touch — the  rooting  out  of  slum  areas  and  the  pro- 
vision of  houses  for' the  jjoorest,  with  possibly  the 
utilization  of  sites  which  were  costly  to  purchase 
or  build  on,  but  were  the  most  suitable  for  the  peo- 
ple to  be  housed. 

(b)  The  provision  of  a  sinking  fund  by  which  the 
capital  cost  is  paid  off  in  thirty  to  sixty  years.  With 
private  enterprise  no  provision  is  made  for  such  a 
re|)aymeirt,  hence  the  great  difficulty  in  getting  rid 
of  old  pro])erty.-the  owners  thinking  that  their  pro- 
l)erties  are  still  worth  the  same  amoimt  as  when 
they  were  built  because  i)ossibly  the  rents  are  un- 
changed. 

(c)  'ihe  disinclination  of  some  local  authorities 
to  charge  an  economic  rent  even  when  the  above 
causes  do  not  ojjerate. 

(d)  The  conservativeness  of  some  local  author! 
ties  and  their  officials  in  adhering  to  certain  m<irc 
or  less  standardized  designs  and  forms  of  construc- 
tion.   The  two  first  mentioned  reasons  will'reniain 


anrl  ojierate  in  iiuinicipal  housing  schemes,  to  ^om»• 
extent  at  least,  but  there  is  no  rca.son  in  the  world 
why  the  last  two  should  not     be  altered.    It  may 
further  be  pointed  out  that     in    the     more  recent 
schemes  quite  a  good  proj)ortion  are  self-su|>jK>rt- 
ing,  while  in  others  the  loss  is  trifling. 
It  is  the  author's  opinion  that  further  economics 
can  still  be  eflfected  in  the  design  and  construction  of 
houses.    Meantime  he  submits  that  the  facts  as  given 
do  not  warrant  the  suggestion  of  the  report  that  local 
authorities  are  unable    to    carry     tb  ■^' 

policy.    C)ne  has  only  to  look  at  the  -  • 

made  of  such  one-time  provinces  of  private  enterprise 
as  trams,  water,  and  gas  to  remove  all  fears  on  this 
point.  In  the  relatively  unimjKirtant  schemes  of 
municipal  housing  which  have  so  far  been  carried  oqt 
there  have  i)cen  mistakes,  but  even  these  have  leaneil 
to  virtue's  side,  and  can  be  avoided  in  the  future.  .Ml 
progress  is  made  by  knowing  and  avoiding  the  mis- 
takes of  the  past,  and  local  authorities  are  entitled  t<t 
a  proper  chance  to  show  what  they  can  do,  such  as 
they  have  not  yet  had,  before  they  are  judged  or  con- 
demned. Their  responsible  officials  arc  generally,  one 
may  say  without  boasting,  as  capable  of  dealing  with 
the  subject  as  speculative  builders  or  achitects.  and 
they  have  been  for  years  gathering  information  and 
l)reparing  for  the  present  contingency. 

It  is  a  matter  of  congratulation  that  the  terrible 
shortage  of  houses  is  not  in  dispute,  as  it  allows  one 
to-  j)roceed  to  deal  with  one  way  in  which  the  need 
may  be  met — viz.,  by  greater  economy  in  both  design 
and  construction.  It  is  not  claimed  that  this  will  solve 
the  ^question,  but  it  will  assist  in  its  solution.  S)me 
progress  has  already  been  made  with  this  matter 
during  the  war,  and  it  is  more  than  likely  that  pro- 
posals of  genuine  merit  will  be  favorably  Ux>ked  on 
by  the  Local  Government  Board  or  whatever  central 
body  may  be  charged  with  the  oversight  of  the  new 
housing  work,  even  though  standard  practice,  build- 
ing by-laws,  and  some  of  the  provisions  of  the  Police 
Acts  are  not  rigidly  adhered  to.  Using  a  military 
inetai)hor,  the  idea  of  the  author  in  this  part  of  the 
paper  is  to  point  out  sonic  of  the  jMVsitions  taken  up 
l)y  the  advance  guards  in  the  matter  of  buil^' 
struction,  and  to  endeavor  to  bring  the  ni.. 
which  is  always  slow  of  movenjcnt.  into  the  same 
positions  as  far  as  these  arc  reasonably  safe.  The  said 
main  body  has  been  long  enough  in  the  trenches;  let 
it  now  get  into  the  oi)en.  depending  less  on  what  has 
been  done  in  the  past  and  more  u|Hm  its  own  intelli- 
gence in  the  new  operations  it  may  stx>n  be  face  to 
face  with. 

Walls— ThicknesscF 

The  by-laws  of  the  institution  staii<iar<ii/ing  gen- 
eral practice  suggest  the  following  thicknesses  for 
walls:  One  storey,  stone.  I<)  in.,  brick.  9  in.;  two  stor- 
eys, stone.  IS  in.,  brick,  14  in.  (1st).  *)  in.  (2nd>;  three 
storevs,  stone,  20  in.,  brick,  18  in.  (1st).  14  in.  (2nd). 
14  in'.  (3rd). 

The  practice  of  the  last  few  years  and  the  class  of 
house  now  being  built  will  allow  some  re<luction    in 
these   thicknc.s.ses.      jiarticularly    in     the   brick    wall 
When  it  is  jHMnted  out  that  the  storeys  referred  t.> 


543 


THE    CONTRACT    RECORD 


July    10,    101S 


may  be  14  ft.  high,  it  will  l)c  seen  that  in  hduses  with 
8-ft.  or  9-ft.  ceilings  a  thinner  wall  ought  to  be  and  as 
a  matter  of  fact  is,  perfectly  safe.  If  the  roofs  were 
carried  on  trusses  at  intervals,  then  brick  butts  could 
be  formed  to  bear  the  roof-load  and  the  intermediate 
walls  filled  in  with  Ayi-m.  brick  strapped  and  lathed, 
but  if  the  usual  type  of  roof  be  used  then  a  9-in.  l^rick 
wall  is  perfectly  safe  for  two  storeys,  and  a  12-in. 
cavity  wall  is  even  stronger  and  in  son.ie  respects 
better. 

Cheapest  Type  of  Wall. 

As  the  result  of  a  number  of  inquiries  made  to  re- 
presentative Scottish  surveyors,  it  seems  that  the  10- 
in.  hollow  concrete  wall  ])lastered  on  the  hard  is  the 
cheapest  form  of  wall.  The  12-in.  hollow  brick  wall 
roughcasted  outside  and  plastered  on  the  hard  inside 
seems  to  cost  about  the  same  as  a  9-in.'  wall  rough- 
casted and  waterproofed  outside  and  plastered  on  the 
hard  inside. 

So  far  we  have  not  had  brought  to  our  notice  the 
use  in  Scotland  of  brick  roughcast  and  waterproofing 
for  external  walls  of  dwelling  houses  with  no  inter- 
nal strapping,  though  the  system  has  been  used  in 
the  more  salubrious  climate  south  of  the  border;  it  is 
more  than  possible  that  unless  most  carefully  done 
such  a  system  would  not  be  found  to  stand  our  cli- 
mate . 

Timber. 

Up  to  the  end  of  the  last  century  there  can  be  no 
doubt  that  architects  and  builders  erred  on  the  safe 
side  in  their  use  of  timber,  and,  with  prices  as  they 
were,  rightly  so.  One  cannot  deal  with  timber  as 
with  steel  and  say  just  what  it  will  stand  before  rup- 
ture, and  consequently  the  factor  of  safety  is  high. 
It  is  a  question  now  if  this  factor  of  safety  cannot  be 
lowered.  If  instead  of  a  factor  of  7  we  had  a  factor 
of  5,  we  are  effecting  a  considerable  saving  of  mater- 
ial and  thus  also  reducing  the  cost.  It  is  to  be  regret- 
ted that  we  have  no  very  definite  figures  to  go  on  in 
respect  to  the  strength,  deflection  or  breaking  load  of 
timber,  and  it  may  be  suggested  that  the  Local  Gov- 
ernment Board  should  be  empowered  to  make  ar- 
rangements for  a  series  of  tests  on  floors  of  tempor- 
ary huts  before  they  are  taken  down,  so  that  more 
reliable  data  may  be  obtained  for  our  guidance  in  this 
most  important  matter. 

Floors. 

From  inquiries  made  it  would  seem  that  the  stand- 
ard weight  assumed  for  dwelling  house  floors  varies 
from  70  lb.  per  sq.  ft.  in  Aberdeen  to  \yy  cwt.  in  Dun- 
dee. In  Glasgow  the  figure  is  1  cwt.  per  sq.  ft.  with 
a  factor  of  safety  of  7,  and  possibly  this  is  ])retty  gen- 
erally used.  It  could  easily  be  shown  that  this  figure, 
while  apparently  high,  is  not  very  far  beyond  the  safe 
margin  for  city  tenements  except  perhaps  in  regard 
to  the  factor  of  safety.  Where  the  by-laws  fail  is  in 
their  rigidity ;  they  require  to  be  used  with  discrimin- 
ation. In  tenement  houses  one  might  insist  on  a  cer- 
tain safe  standard,  but  in  the  semi-detached  houses 
where  the  bedrooms  are  small  the  amount  of  timber 
in  the  floors  might  safely  be  reduced. 

In  tables  compiled  by  the  author  an  attempt  has 
been  made  to  arrive  at  a  solution  of  this  vexed  ques- 
tion along  the  lines  of  discrimination  he  has  just  re- 
ferred to.  The  maximum  weight  assumed  for  all  floors 
is  100  lb.  per  sq.  ft.,  but  rooms  to  be  used  as  bed- 
rooms or  boxrooms  are  assumed  to  be  quite  safe  if 
they  stand  a  maximum  load  of  70  lb.  per  sq.  ft.    The 


factor  of  safety  is  aliout  5  for  P.altic  fir,  though,  ow- 
ing to  the  variations  in  timber,  this  figure  may  l)e  up 
or  down.  These  figures  (100  lb.  and  70  lb.)  have  not 
been  chosen  at  random,  and  while  lower  than  what 
has  hitherto  been  accepted  are  perfectly  safe  for  the 
conditions  mentifined . 

Flooring. 

Modern  conditions  producing  cheap  floorcloth  will 
allow  a  reduction  in  the  thickness  of  flooring  which 
at  J-i  in.  is  still  safe  enough ;  floorcloth,  carpets,  or 
rugs  are  now  used  in  all  but  the  very  poorest  class  of 
houses,  and  the  wear  is  not  on  the  wood  but  on  the 
floor  covering.  In  certain  cases  an  economical  ground 
floor  can  be  obtained  by  covering  the  site  with  4  in. 
to  6  in.  of  breeze  or  clinker  concrete  with,  on  the  top 
of  that,  a  damp  course  of  asphalt  or  bitumen,  and 
thereafter  laying  down  timber  joists  2y2  in.  by  2  in. 
or  .so,  to  carry  the  %-in.  flooring. 

Roofs. 

The  same  general  remarks  apply  to  roofs  as  to 
floors.  One  certainly  finds  roofs  which  have  sagged 
more  or  less,  but  an  ordinary  cottage  or  tenement  roof 
which  has  collapsed  altogether  is  a  very  uncommon 
thing. 

The  writer  is  of  opinion  that  for  ordinary  houses 
one  may  reduce  the  amount  of  timber  in  the  roofs 
without  much  risk.  This  may  be  done  with  perfect 
safety  in  either  of  two  ways-^viz. :  (1)  To  retain  the 
present  usual  sizes  of  timber  and  increase  the  inter- 
val between  roof  couples  to  22  in.  or  24  in.,  or  (2)  to 
retain  the  present  interval  of  18  in.  and  reduce  the 
sizes,  for  example,  6>{.  in.  by  2j/2  in.  joists  would  be 
replaced  by  6  in.  by  2  in.,  and  so  on. 

As  a  further  economy  in  roof  construction,  the  eli- 
mination or  at  lea.st  a  curtailment  in  the  use  of  roof 
dormers  is  to  be  advocated.  Actual  figures  show  that 
the  cost  between  a  storey  and  half  and  a  two-storey 
house  is  negligible,  and  the  full  storey,  besides  reduc- 
ing the  amount  of  timber,  consequently  means  a 
cheaper  house  per  cub.  ft.  and  also  a  more  pleasant 
one  to  live  in . 

Drainage. 

Without  entering  into  the  diff'erences  of  opinion 
in  regard  to  drainage  by-laws,  the  author  would  point 
out  that  with  careful  attention  to  hoUse  planning, 
considerable  expense  could  be  avoided.  This  has  re- 
ference chiefly  to  the  positions  of  bathrooms,  water- 
closets  and  sinks,  and  if  these  are  grouped,  only  a 
mininuuu  of  traps,  ventilation-shafts  and  lengtiis  of 
drain  are  necessary.  Where  houses  are  built  on  the 
open  .system  it  .seems  perfectly  right  to  make  one  con- 
nection and  one  disconnecting  trap  serve  a  group  of 
six  or  eight  houses.  Were  the  houses  to  be  owned 
separately  such  a  system  would  possibly  lead  to  trou- 
ble, or  the  local  authority  taking  over  and  maintain- 
ing the  drains.  Where,  however,  the  houses  are  to  be 
owned  by  the  local  authority  themselves,  trouble  need 
not  be  anticipated. 

Lay-Out. 

Generally  speaking  the  design  and  details  of  the 
lay-out  should  depend  on  the  site.  Wherever  possible 
the  lines  of  .streets  should  follow  the  contours,  as  this 
will  save  expense  in  street  and  sewer  construction, 
and  also  in  house  construction  where  one  is  building 
long  blocks.  The  width  of  carriage-way  in  streets 
should  not,  except  in  the  case  of  through  roads,  be 
wide,  and  examples  of  suitable  widths  and  construe- 
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tive  details  can  be  foiiiul  in  several  town-planning 
schemes  either  liiially  apprnverl  or  na'lv  fur  nfficial 
approval . 

In  the  open  l>  pe  ul  (le\  eli)piiieiil  thi'  most  expen- 
sive desifjn  next  to  the  cottage  (which  is  not  here 
recommended)  is  the  double  or  semi-detached  house. 
Obviously  it  is  not  possible  to  put  a  figure  on  the 
exact  difference  in  cost  between  a  pair  of  semi-detach- 
ed houses  and,  say,  eight  in  a  row ;  but  it  may  be 
safely  i)ut  down  at  not  less  than  5  per  cent  per  house. 
This  sum,  however,  is  exceeded  when  one  adds  (as 
one  nui.st  pro])erly  do)  the  extra  cost  of  street  con- 
struction, fencing,  main  sewer,  water  and  gas  pipes. 
'J"hc  autiior  has  taken  one  recent  scheme  for  100  semi- 
detached houses,  and  he  finds  that  with  the  same  area 
and  length  of  .streets,  120  houses  in  blocks  of  eight 
could  be  obtained. 

luen  where  the  total  number  of  houses  ])er  acre 
is  limited  to  a  definite  low  figure,  one  can  still  build 
in  I^locks  and  throw  the  additional  land,  not  into 
street  frontage,  but  into  back  greens,  allotments  and 
open  spaces.  There  is  this  point  to  be  considered, 
however,  that  in  hilly  or  undulating  land  the  advant- 
age may  lie  with  the  semi-detached  house,  because 
the  larger  block  will  ])ossiI)ly  recpiire  considerable 
underbuilding  to  bring  all  its  floors  to  one  level,  or  if 
its  floors  are  dropped  the  expense,  of  a  break  or  breaks 
in  the  roof  has  to  be  faced,  and  this  will  about  balance 
any  saving  otherwise  effected. 

Conclusion. 

The  author  submits  the  foregoing  facts,  figures 
and  suggestions,  not  with  a  view  to  encouraging  slim 
and  shoddy  work,  but  simply  to  prevent  waste  and  to 
simplify  and  facilitate  the  erection  of  houses  which  will 
serve  their  day  and  generation.  Materials  and  fittings 
are  to  be  recommended  simply  because  they  are 
cheap,  but  no  one  should  bang  the  door  on  any  new 
system  of  construction  or  suggested  alteration  of 
building  practice  without  giving  it  fair  consideration. 
An  ojjcn  mind  is  a  great  advantage  in  these  times. 


A  Concrete  Motor  Boat 

ALTHOUCiH  concrete  is  now  being  used  ex- 
tensively for  large  boats,  the  possibility  of 
using  it  for  motor  boats  has  been  somewhat 
dimmed  owing  to  the  excessive  weight  of  the 
hull  and  the  lack  of  flexibility  necessary  in  small  craft 
for  the  general  use  of  the  contractor.  These  objections 
are,  probably,  not  as  serious  as  first  anticipated,  and 
appear  to  have  been  successfully  overcome  by  a  type 
of  construction  explained  in  the  following  article  ap- 
pearing in  the  "Engineer".  The  actual  boat  in  ques- 
tion has  a  displacement  of  28  tons  on  4ft.  draught,  and 
she  weighs  only  Syi  tons;  she  is,  in  fact  so  lively,  that 
we  could  rock  her  easily  by  standing  amidships  and 
swaying  from  side  to  side.  With  regard  to  the  ques- 
tion of  resiliency,  we  cannot,  of  course,  speak  from  anv 
experience  or  any  tests  we  have  been  able  to  make-- 
the  sea-going  test  is,  of  course,  the  only  thing  that  will 
set  the  point  definitely  at  rest,  but  the  details  of  con- 
struction do  api)ear  to  us  to  aflford  every  hope  of  sat- 
isfactory results. 

The  keel,  which  is  bent  round  up  to  the  stem  head 
and  over  the  bow  chock,  consists  of  a  flat  rnihl  steel 
bar  2in.  by  ^in.,  which  is  connected  to  a  1  !<lin. 
diameter  keelson,  which  runs  right  fore  and  aft  by  a 
number  of  flat  bars  or  oli])S,  I  in.  by  J'iiin..  which  are 
ri\eted  into  the  keel  and  clipped  over  the  keelson. 


There  are  two  '/^  in.  diameter  mild  steel  bilge 
stringers,  and  then  three  more  stringers,  one  acting' 
as  a  gunwale  and  two  at  intervals  just  below,  and  two 
deck  stringers  on  each  side,  which  carry  the  deck  a- 
far  as  the  hatchway  oi)enings.  The  frames  consi>t  of 
3^in.  diameter  mild  steel  rods  carried  continuously 
right  around  the  hull  from  coaming  to  coaming,  and 
cli])ped  to  the  keelson  and  joggled  to  receive  the 
stringers.  The  frames  are  then  faired  up  just  as  the 
mould  timbers  of  a  wofxlen  boat  would  be,  and  on 
these  surfaces  is  laid  a  covering  of  expanded  metal  in  . 
plates  8ft.  by  2ft.,  wired  to  all  the  frames  and  the 
stringers.  When  this  inner  skin,  so  to  say,  is  com- 
plete, the  garboard  strake  of  an  outer  expanded  mcUl 
skin  is  laid  on  and  wired  up,  being  separated  from  the 
inner  skin  by  a  series  of  J4'"-  concrete  distance  pieces. 

Concrete  of  5-2  mixture  sand,  washed  through  a 
34 in.  sieve,  is  then  rammed  in  between  the  two  layers 
of  expanded  metal,  the  concrete  which  exudes  from 
the  metal  being  added  to  and  wiped  smtxjth  on  each 
side,  so  that  a  skin  I^in.  thick  is  produced.  The  next 
strake  of  metal  is  then  wired  on  and  the  ramming 
proceeds  until  the  whole  is  finished,  the  job  being 
continued  night  and  day  until  completion. 

The  fact  that  the  concrete  is  only  rammed  in  2ft. 
depths  should  result  in  a  really  well  conijjacted  mono- 
lithic mass,  and  the  design  should  give  strength,  al- 
though it  is,  of  course,  difficult  to  carry  mental  vision 
from  a  40ft.  by  8ft.  6in.  by  4ft.  9in.  launch  to  a  400ft. 
ship  on  the  .same  general  design.  One  thing  that  wc 
did  note  is  that  the  bulkheads  which  are  solid  for  the 
whole  beam  and  depth  of  the  boat,  sound  resilient, 
and  give  out  (juite  a  reverberatioti,  and  not  at  all  a 
dead  sound. 

The  engine  is  a  four-cylinder  high-speed  car  ivpc 
motor,  .so  that  we  had  no  opjMjrtunity  of  judging  the 
effect  on  the  hull  of  one  of  the  single-cylinder  slow- 
speed,  heavy  tyi)c  engines,  which  would  more  ordin- 
arily- be  used  in  such  a  boat.  This  engine,  which  is  of 
25  iiorse-jjower,  is  stated  to  be  cai)able  of  giving  the 
boat  a  speed  of  ii'/i  knots  when  light. 


Nails  in  Concrete  Forms  Clinched  by 
Using  Metal  Strips 

I.N  order  to  prevent  the  spreading  of  forms  due  to 
nails  pulling  out,  Mr.  Chas.  A.  R(x>s  describes  a 
method  in  the  "News-Record,"  which  has  been 
used  by  him  with  success.   Small  iron  plates  laid 
on  top  of  the  framing  table  under  the  battens  were 
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used  in  making  up  form  jianels  to  clinch  the  iiail-^. 
The  to])  of  such  a  framing  table,  with  the  plates  in 
place  and  a  panel  in  position  f<»r  nailing,  is  shown  in 
the  sketch.  To  n»ake  the  nails  clinch  more  easily  they 
,i.re  ilriven  at  a  slant. 
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How  to  Take  a  Heavy  Traffic  Census 


A  MOST  important  detail,  in  considering  the 
type  of  a  road,  is  that  of  a  traffic  census.  The 
different  classes  of  vehicles  must  also  be 
carefully  noted,  as  there  is  every  possibility 
of  a  heavy  truck  doing  more  damage  to  a 
•  road  in  one  trip  than  other  vehicles  would  in  a  great 
number  of  journeys.  Data  gathered  from  various 
sources  have  led  to  the  belief  that  there  should  be  a 
regulation  regarding  the  width  of  iron  tires,  as 
vehicles  with  heavy  loads  and  narrow  tires  rapidly 
tear  or  line  a  road  .surface ;  automobiles  having  chains 
on  the  tires  are  very  hard  on  an  asphalt  pavement, 
especially  if  the  pavement  is  new.  Not  only  is  a 
census  used  in  the  preliminary  investigation  of  road 
jjroblems,  but  it  also  is  becoming  a  standard  method 
of  studying  transportation  problems  at  certain  centres 
of  traffic.  Such  a  census  was  taken  in  1916-17  in 
Chicago  with  a  view  to  supplying  information  for  a 
street  widening  project  on  Michigan  Avenue,  the 
methods  and  results  from  which  were  described  by 
Mr.  George  D.  Lenth,  assistant  chief  engineer  of 
sewers,  of  the  Board  of  Local  Improvements.  Chi- 
cago, in  a  paper  recently  presented  before  the  West- 
ern Society  of  Engineers : 

It  was  decided  to  count  all  traffic  vehicles  which 
came  into  the  central  business  district,  which  is 
bounded  on  the  south  by  12th  St.,  on  the  west  and 
north  by  the  Chicago  River  and  on  the  east  by  Lake 
Michigan.  Counts  were  made  at  the  19  avenues  of 
approach  to  this  district.  Traffic  for  the  purpose  of 
the  census  was  divided  into  two  classes:  Automobiles 
carrying  passengers,  and  self-propelled  or  horse- 
drawn  vehicles  used  to  carry  freight,  etc. 

It  was  decided  in  the  count  that  a  record  should 
be  made  of  each  and  every  vehicle  entering  this  dis- 
trict, and  that  each  vehicle  entering  the  district  must 
be  accounted  for,  either  by  leaving  the  district  dur- 
ing the  hours  of  observation  or  be  located  somewhere 
within  the  district. 

Count  all  Automobiles  Entering  or  Leaving. 

The  first  count  was  made  during  the  period  June 
21,  22,  23,  24,  26  and  27,  1916.  This  count  started  at 
7  a.m.  and  operated  continuously  without  interruption 
until  7  p.m.  All  automobiles,  except  those  used 
for  coming  into  or  going  out  of  the  central 
business  district,  at  all  points  of  ingress  and  egress, 
were  counted,  and  a  record  by  license  number  and 
time  of  observation  was  kept  of  every  car  that  came 
in  and  went  out  of  this  district  for  the  period  of  six 
days.  In  addition,  during  this  same  period,  the  cen- 
tral business  district  was  divided  into  blocks  or 
groups  of  blocks,  according  to  their  locality.  Observ- 
ers were  stationed  so  that  at  intervals  of  an  hour  all 
automobiles  standing  in  these  blocks  were  counted, 
the  numbers  of  the  automobiles  noted,  and  other  data 
recorded . 

The  purpose  of  this  covmt  was  to  ascertain  the 
volume  of  traffic  over  all  of  the  bridges  and  entrances 
into  the  central  business  district,  its  distribution  over 
the  central  business  district,  and  the  daily  fluctuation 
of  traffic. 

The  average  number  of  vehicles  and  .automobiles 
counted  each  day  during    this     count  was  49,590,  of 


which  15,634  passed  the  north  side  entrances,  13,615 
the  west  side  entrances,  and  20,341  passed  the  south 
side  entrances.  Concurrently,  there  were  counted 
during  the  five  days  vehicles  standing  in  the  various 
blocks  of  the  central  business  district,  and  there  was 
a  record  of  over  800,000  observations. 

The  second  count  was  during  the  period  June  29, 
30,  and  31,  1916.  This  count  was  started  at  8  a.m. 
and  was  kept  continuously  withf)ut  interruption  until 
11.30  p.  m.  In  this  count  there  was  noted  every  auto- 
mobile crossing  Rust  St.  bridge  and  the  arrival  and 
departure  of  autouKjbiles  from  105  of  the  principal 
buildings,  hotels,  theatres,  restaurants,  and  other  ac- 
tive office  buildings  within  the  central  business  dis- 
trict. The  number  of  the  vehicle  as  indicated  by  a 
license  number  was  recorded,  together  with  the  num- 
ber of  passengers  and  time  of  observation. 

Making  Special  Counts. 

The  ijurpose  of  this  count  was  to  show  the  relative 
use  of  Rush  St.  bridge  and  its  importance  to  the  own- 
ers and  tenants  in  the  buildings  in  the  central  busi- 
ness district. 

On  June  30  there  was  recorded  going  north  at 
Rush  St.  bridge  in  the  period  of  15  hours  7,723  auto- 
mobiles, or  an  average  of  515  per  hour.  The  maxi- 
mum number  observed  was  959,  between  the  hours 
of  5  and  6  p.m  Going  south  on  the  same  day  there 
were  7,278  automobiles,  or  an  average  of  485  per  hour, 
with  a  maximum  of  680  between  the  hours  of  4  and 
5  p.m. 

Census  of  Commercial  Vehicles. 

The  third  count  was  distinctly  a  commercial  count 
and  was  made  during  the  period  of  July  17,  18,  19,  1916, 
and  started  at  8  a.m.  and  continued  until  5.30  p.m. 
This  count  was  2>^  hours  shorter  than  the  previous 
counts,  because  all  of  the  freight  houses  and  business 
houses  closed  at  5.30  p.m.,  and  because  of  the  rule 
that  no  teams  were  allowed  to  enter  the  railroad  ter- 
minus just  east  of  Michigan  Ave.  after  5  p.m. 

A  study  of  this  traffic  count  shows  that  there  were 
from  40  to  50  stops  or  interruptions  in  traffic  every 
hour,  and  that  on  an  average  25  per  cent  of  the  time 
spent  going  from  Randolph  St.  to  Chicago  Ave.  was 
spent  standing  in  Michigan  Ave.  This  is  due  to  traffic 
regulation.  The  traffic  was  tied  up  for  two  or  three 
blocks  whenever  the  cross  traffic  was  given  the  right 
of  way  of  one-half  a  minute.  The  figures  of  the  count 
show  that  the  solution  of  the  traffic  problem  necessi- 
tates the  separation  of  the  automobile  and  commercial 
traffic  by  placing  each  on  its  own  plane. 

Record  was  made  of  28,274  east  and  west-bound 
vehicles  interrupting  the  north  and  south-bound 
traffic.  On  July  19  1,200  commercial  vehicles  crossed 
Michigan  Ave.  and  South  Water  St.  going  west,  inter- 
rupting the  progress  of  540  north-bound  automobiles 
and  261  south-bound  automobiles  during  a  period  of 
9y2  hours. 

On  the  same  day  there  was  interrupted  by  the 
north  and  south  automobile  traffic  2,079  east  and 
west-boimd  commercial  vehicles,  averaging  over  57 
interruptions  per  hour,  with  a  maximum  of  67  inter- 
ruptions between  1  p.m.  and  2  p.m.,  in  which  hour  206 
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east    and    vvcst-hoiiiul    coininercial    vt-hiclcs    were    <lc-  within  the  1)1. .ck  (Inrint,'  that  interval  by  license  nutn- 

layed.  l.ers. 

Comparison  of  Week  Day  and  Sunday  Traffic.  Reported  Each  Day. 

The  fourth  count  was  a  12-iiour  count  from  H  a.m.  Upon  the  comjiletion  of  the  day's  work  each  coun- 

to  8  p.m.  on  Sunday,  July  16,  1916.  In  this  count  all  *^^'^  '"*"''  f''>;*e''ver  reported  to  the  office,  and  there  made 

automobile   trafific   not   commercial    passing  on    Rush  '"}  'i^idavit^  before  a  notary  as  to  the  correctness  of 

St.  bridge  and  all  entrances  into  the  central  business  ^'•'*  work.    The.se  books  were  then  turned  over  to  the 

district,  were  counted.    In  fact,  on  this  dav  the  .same  '-"'^'''cal  staff  of  some  62  men.    The  information  was 

methods  were  used  in  enumerating  as  to  the  automo-  recorded   on   ledger  cards   5x8  in.   in   size.     A   ledger 

bile  traffic  in  the  central  business  di.strict  as  were  used  '-"^'''!   ^^**   '"^''^  ""^   ^'"^  ^^^'^^    =1"^   every  aut<nnobile 

on  the  fir.st  count.    The    ])urpose  of  the  count  was  to  'lavmg  an  Illinois  license  number,  and  from  the  field 

compare  the  week  day  traffic  with  the  Sunday  trafific.  "t»te-books  there  was  recorded  the  number    and    the 

Record  was  made  of  34,400  automobiles  entering  I'"iiit  of  observation,  the  direction  of  travel,  or  if  the 

the  central  business  district  on   Sunday  as  compared  J'.'achme   were   standing,    its   jwsition   and   the   hour. 

with   49,590  on   week  days.     On   July    16  there   were  '  ^'^  "^^^  °f  ^^^  owner    of    the  automobile  and  his 

7,477  autoniol)iles    going    north    during  the    12-hour  ^'.^'^ress  were  secured     from     the  list  of  automobile 

period   for  the  intersection  of   12th   St.  and   Michigan  ''"'."'^^'^  issued  by  the  Secretary  of  State  of    Illinois. 

Ave.    The  maximum  was  between  7  p.m.  and  8  p.m.,  ^V"'.^'i  volume  is  issued  monthly.    The  following  sta- 

when   there   were    1,108   counted.     In    addition    there'  ^'^^ics  regarding  the   magnitude    of    the    first  count 

were  6.575  automobiles  going  south  with  a  maximum  '"»>'- '>^"  '>f  interest.    There  were  43,761  different  Illi- 

of  906  between  7  and  8  p.m.    Compare  the  above  with  "'"^   automobiles   counted   during  the   period  of  the 

the  amount  of  trafific  which  crossed   Rush  St    bridge  l^."",^*  i^ount.      The  movements  of  the  43.761    automo- 

which  is  at  the  other  end  of  Michigan   Ave.,     where  '.      were  recorded  on  74,400  ledger  cards,  which  con- 

6,950  automobiles  went  north  with  a  maximum  of  800  Gained  436,050  items,  of  which  299,610  are  incoming 

between  4  and  5  p.m.,     and     5,835  automobiles  going  •""'  ''"tK"'"?  movements  and    K-V,,440  are  records  of 

south  with  a  maximum  of  840  between  7  and  8  p.m.  '"»'^']'"*;>*  '"""<•  standing  within  the  central  business 

One  of  the  conclusions     to    be  drawn   from  these  \    ./..  i.,     r  ^i      i    i               i     i        •       .l      . 

traftic  counts  is  that  the  automobile     has    become  a  ..„  ,\  f  ^^  'f  V'"  '"*'f '  card,  showing  the  date,  time 

mea.,s  of  transportation  used  by  thousands  of  persons  Z  s  fi'l  thee^rn'^nnr'  7/*\"'«^'*^'"*^"*'    /'^«'1''>' 

I                ir     I               111-               •          M-i  classified  the  car  as  one  used  for  business  or  nlcasure 

who  can   afford   a  rapid   and   exclusive   service.     The  TV,,,  ^f.,^.-  f...-fi,^,  „,„      i  .u  *      '"•'""•■' "'{'"-Jsure. 

.     cc              ^     A.  t           1                   1     •     t       1         nr  '  ne  studv  turtner  proved  that  the  automobi  e  is  not 

traffic  counts  taken  show   cone  usive  y  that    85    ner  „,o„i.          i                  u-  i      .    ^\i.  V^  am  ^m  .um.  i«,  noi 

J     f  .,       .  -,               r  .,          .,        ,  .<           .        „'  ,  solely  a  pleasure  vehicle,  but  that  on  the  contrary  it 

cent  of  the  daily  use  of  the  automobiles  using  Rush  j,  j^inc'tlv  a  business    -ehicle.    The  following  tibl" 

St     bridge  and   Michigan  Ave.    as    we  1  as  all   other  ,hows  an  analysis  of  the  gross  figures  for  ?hc   firs! 

entrances    into    the    central    business    district,    is    for  ,.,„,,,t    t,„„.  9i    ??   oi    oa    fc    97'  low-    ,   i"i    "ic   nrsi 

business  purposes .  yZ       ■'""'^  f •'  p'  ?^'  2"*;  25.  27    1916.  from  7  a.m.  to 

'      '  7  p.m.,  of  vehicles  in  and  out  of  the  central  busmess 

Organization  and  Method  of  Taking  Count.  district : 

The   count   was   made   by   250  juniors   and    seniors  Vehicle          No.    of   cars.       P.C.     Movements.     P.C. 

from  the  University  of  Chicago,  who  were  paid  $5  per      Husiness 29,674         67.80        252.258         84.19 

12-hour  day.     It  was  necessary  to  carefully  train  and     I'leasure 14,089        32.20  47.352         15,81 

drill  the  men  with  captains,  and  assign  relief  squads         ^^  

so  that  the  work  of  the  count  could  go  on  without         Totals 43.763       100.  299,610       100. 

interruption.    The  count  was  recorded  on  field   note  Of  the  43,7()1  cars,  19,713  or  45  per  cent  went  over 

books,  the  Rush  St.  bridge. 

In  counting  the  traffic  on  Michigan  Ave.  an  auto-  \chick-           .\.i.    of   cars.       P.C.     Movements.     PC 

mobile  was  i)laced  in  the  roadway  facing  south  and     Business 13,367        67.30   ■       70,760        86^7 

another  automobile  was  placed  facing  north.    These     Pleasure 6,346        32.70  lo!689        13  H 

machines  were  placed  in  the  centre  of  each    of    the  '  " 

roadways,  and  as  a  result  all  automobiles  passing  at         Totals 19,713       100.  81  449       100 

this  point  had  to  go  to  one  side  or  the  other  of  the 
stationary  cars.   In  each  of  the  cars  there  were  four 

observers.    One  man  called  the  number  of  the  car  as  Structural  Engineers  Required  to  Pass 

it  passed,  the  second  man  recorded  it,  the  third  man  Examination 

called  the  time  and  the  fourth  man  acted  as  relief.  j,  j^  interesting  to  note  that  a  notice  has  recently 

At  other  points  the  number  of  observers  varied  from  been  issued  by  the  Illinois  Committee  of  Examiners 

2  to  8.     Frequently  there  were  four  men,  each  man  f^r  the  purpose  of  the  examination  of  applicants  who 

taking  trafific  in  one  direction     only.      1  he  observers  jesire  to  practice  structural  engineering  in  the  State 

noted  the  car  number,  calling  to  the  recorder  the  state  of  Illinois.     The  examinations     will     be     held  in  the 

license     number     or     name     of     state     license     tag.  rooms  of  the  Western  Society  of  Engineers   Chicago 

In      addition,      the      observer      at      five-minute      in-  on  July  23.  1918.    While  the  licensing  of  stn'  •        •    n- 

tervals,  depending  entirely  on  the  volume  of  traffic,  giucers  in  Canada  is  a  matter  on  which  c                .|e 

would   call   the  time   so  that  between   the   time  calls  ditTerence  of  o|)inion  exists,  it  would  doubtlo,-.  raise 

there  would  be  a  series  of  numbers  showing  the  num-  the  standard  of  the  profession  and  afford  the  public 

bers  of  automobiles  |)assing  in   the  interval.    Concur-  more  protection. 

rcntly,  all  machines  standing  within  the  central  busi-  

ness  district  were  counted,    l-^ach  block  in  the  central 

business  district  was  given  a  number,  and  the  coun-  Mr-  ^V.   K,  llannan.  formerly  of  the  Deakin  Con 

ter  made  a  trip  over  each  block  every  hour.    These  struction  Company.  Quebec,  has  joined  the  staff  oi  iht 

counters  recorded  time  intervals,  -iiid  the  automobiles  .Asbestos  Manufacturing  Comp,!"x     \t.........t 
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Feeding  Garbage  to  Hogs— A  Model  Contract 


IN  view  of  the  discussion  on  feeding  garliage  to 
hogs,  which  matter  has  been  given  more  prominent 
attention  on  account  of  present  food  conditions  it  is 
interesting  to  note  a  form  of  contract  recently  made 
by  a  linited  States  city  with  the  contractor.  This  con- 
tractor collects  and  disposes  of  the  garbage,  pays  the 
city  10  per  cent  on  net  profits  and  maintains  a  city  sup- 
erintendent on  a  salary  of  $1500  per  annum.  The  text 
of  the  agreement,  which  appears  in  a  recent  issue  of 
tbo  "Engineering  New.s-Record"  and  is  described  as 
a  n!(3dei  one,  is  as  follows: 

Provisions  of  Model  Contract. 

The  contract,  with  the  omission  of  some  legal 
verbiage,  is  as  follows: 

1.  The  word  garbage  shall  mean  all  organic  waste 
or  residue  of  animal,  fruit  or  other  vegetable  matter 
from  kitchens  and  dining  rooms,  or  from  the  prepara- 
tion of,  dealing  in  or  storage  of  meats,  fowls,  fruits, 
grains  and  vegetables. 

2.  For  the  exclusive  right  hereinafter  granted, 
the  contractor  agrees  that  he  will,  at  his  own  expense, 
collect,  remove  and  dispose  of  all  accumulations  of 
garbage  within  the  corporate  limits  of  the  City  of  Wi- 
chita, which  garbage  shall  be  placed  by  said  inhabit- 
ants in  conformity  with  the  ordinances  of  said  city, 
so  as  to  be  reasonably  accessible  to  the  wagons  or 
vehicles  of  the  contractor.  Said  garbage  shall  be 
taken  by  the  contractor  to  such  place  or  places  as  will 
meet  with  the  approval  of  the  commissioners  of  the 
City  of  Wichita,  and  shall  be  by  said  contractor'  dis- 
posed of  by  feeding  to  swine,  under  the  provisions 
and  intent  of  this  contract,  and  under  the  conditions 
as  shall  be  in  strict  conformity  with  ordnances 
now  existing,  or  with  such  reasonable  ordinances  as 
shall  hereafter  be  passed  by  the  city  not  inconsistent 
with  the  terms  of  this  contract. 

3.  The  contractor  shall  collect  and  remove  daily 
all  gar])age  from  hotels,  restaurants  and  eating  houses 
and  from  such  other  places,  where  garbage  accumu- 
lates in  large  quantities,  as  may  be  directed  by  the 
commissioners  or  city  manager.  From  residences  and 
other  places  not  included  above,  the  garbage  shall  be 
removed  at  least  twice  each  calendar  week  from  Nov. 
1  to  April  1,  and  at  least  three  times  each  calendar 
week  from  Apr.  1  to  Nov.  1,  provided,  that  any  build- 
ing or  dwelling  where  an  average  of  20  persons  or 
more  are  fed  daily,  shall  be  considered  an  eating  house 
for  the  purposes  of  this  contract. 

4.  All  garbage,  in  other  than  residence  districts, 
shall  be  collected,  during  the  night,  between  sunset 
and  sunrise,  from  Apr.  1  to  Nov.  1.,  and  during  the 
remainder  of  the  year,  garbage  from  said  districts, 
and  throughout  the  year,  garbage  from  residence 
districts  may  be  collected  at  any  time,  provided  that 
the  commissioners  may  designate  the  hours  for  and 
manner  of  collection  as  in  their  discretion  may  be 
deemed  wise  and  necessary. 

5.  The  contractor,  before  beginning  collections 
under  this  contract,  shall  divide  the  city  into  districts 
and  shall  deliver  to  the  city  manager  a  list  of  the 
boundaries  of  each  district,  and  the  days  of  the  week 
on  which  he  plans  to  make  collection  therefrom.  The 
commissioners,  within  30  days  after  the  beginning  of 


such  collections,  according  to  such  districts,  may 
make  such  changes,  alterations  and  additions  thereto 
as,  in  their  judgment,  are  necessary  to  insure  the  effi- 
ciency and  thoroughness  of  such  collections.  There- 
after on  Nov.  1  and  Apr.  1  the  contractor  shall  revise 
such  districts  and  deliver  such  revised  lists  to  the  city 
manager  when  they  may  be  revised  as  described 
above.  The  contractor  shall  furnish  each  householder 
on  Apr.  6  and  Nov.  6  with  a  printed  list  of  the  days 
on  which  he  will  make  collections,  stating  in  such 
lists  the  time  of  day,  as  nearly  as  possible,  when  such 
■cllection  will  be  made. 

Fed  on  Concrete  Floors. 

6.  The  contractor  shall  feed  the  garbage  on  con- 
crete floors  and  in  a  thoroughly  sanitary  manner  and 
the  swine  shall  be  supplied  with  ample  food  and  pure 
water,  and  properly  housed  in  structures  of  wood  or 
other  suitable  material,  provided  with  ample  means 
f)f  being  thoroughly  cleaned  daily  ;  the  oflfal  from  feed- 
ing floors  and  sleeping  quarters  shall  be  dis])osed  of 
in  a  sanitary  manner  by  collecting  same  and  applying 
lime  in  sufficient  quantities  to  prevent  its  becoming 
in  any  manner  ofifensive  or  a  nuisance. 

The  contractor  shall  feed  such  garbage  under  the 
supervision  and  inspection  of  a  licensed  veterinarian 
in  good  standing  and  such  licensed  veterinarian  shall 
make  a  report  of  his  supervision  and  inspection  once 
each  month  to  the  city  manager  and  to  such  other 
authorities  as  may  be  by  law  required. 

7.  The  contractor  shall,  at  the  time  of  commenc- 
ing operations  under  this  agreement,  make  a  full  and 
true  inventory  of  all  hogs,  feed,  supplies  and  all  ojther 
proj)erty,  purchased,  leased,  owned  or  used  in  the  col- 
lection, removal  and  feeding  of  the  garbage,  and  shall 
at  the  time  of  each  transaction  promptly  and  accurate- 
ly show  upon  said  inventory  all  additions  made 
thereto  in  any  manner  and  all  deductions  made  there- 
from by  .sale,  loss  or  otherwise.  He  shall  make  a 
true  and  fair  market  valuation  of  all  said  stock  and 
properties  at  the  beginning,  and  show  in  the  valua- 
tion accounts  kept,  the  names  of  the  persons,  firms 
or  companies  from  whom  stock,  property  or  equip- 
ment may  be  bought  or  otherwise  obtained,  the  prices 
paid  therefore  and  the  terms  of  purchase  or  procure- 
ment, the  weight  and  count  thereof  and  likewise  show 
the  weight,  count,  price  and  terms  of  all  sales  or  other 
disposals  of  stock  and  property  and  the  names  of  the 
persons,  firms  or  companies  to  or  through  whom  the 
said  property  or  stock  may  be  sold  or  disposed  of. 
He  shall  keep  a  full  and  accurate  account  of  all  ex- 
pense, costs,  losses  and  gains  incident  to  or  derived 
from  said  business;  .shall  keep  cash  and  bank  accounts 
and  cause  a  plain  and  full  record  of  every  transaction 
to  be  kept  and  all  business  transacted  in  a  manner 
and  according  to  a  system  satisfactory  to  and  approv- 
ed by  the  commissioners  or  manager,  and  all  files,  let- 
ters received,  and  copies  of  letters  written,  papers, 
agreements  and  other  documents  and  instruments  to- 
gether with  all  books,  records,  memoranda  and  other 
accounts  shall  be  at  all  times  open  to  inspection  by  the 
officers,  manager  or  employees  of  the  city  delegated 
to  examine  same. 

It  is  further  agreed  that  within  20  days  after  each 
Jan.  1  and  each  July  1   following  the  date  of  this  con- 
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tract,  thf  papers,  tiles,  rcx-ortls,  Ijooks  and  accf)iiiits  lA 
said  coiitractnr  and  of  the  sui)C'riTitendent  herein  jjro- 
vided    for,   relating   to    receipts,   earnings,   losses,    ex- 
penses, ])urchases,  sales  (jf  stock  or  pro])crty,  an<l  used 
in   the  conduct  and  management  of  said  business  of 
collecting  garbage  and  feeding  and  disposing  of  the 
same,  shall  be  audited  by  a  certified  public  accountant, 
satisfactory  to  the  city  and  the  contractor,  and  on  or 
before  the   first  day  of   l'"ebruary    and      August   first 
f(illovving  said  audit,  the  contractor  shall   i)ay  to  the 
City  of  Wichita  in  cash  10  per  cent,  of  the  net  profits 
from   the   preceding   six   months'   business.    In   deter- 
mining the  amf)unt  of  net  ])rofits  for  each  six  months 
no  consideration  shall  be  given  to  investment  in  real 
estate,  ])lant,  vehicles,  teams  or  equipment  of  any  kind 
and  no  allowance  shall  be  made    for    interest    on  the 
investment  or  for  working  capital,  nor  for  dej)recia- 
tion,  nor  for  any  interest  charge  ui)on  or  deduction 
for   intangible  values.     Net   profits   shall   be  held  to 
mean   what  is  left  after  deducting    from     the    gross 
earnings  from  the  sale  of,  and  the  increase  in  value  of, 
sncli  swine  as  are  fed  in  whole  or  in  part,  upon  the 
garbage  collected  by  the  contractor,     the     necessary 
])roper  and  actual  cost  and  expense  of  producing  the 
sani"  actually  paid  and   expended   by  the  contractor. 
Said  cost  and  expense  of  producing  shall  include  the 
origir.al  value  of  the  hogs,  |)lus  all  expense  for  labor 
in   collecting  the  garbage  and   fn   feeding  and  caring 
for     the      hogs,     plus      the     operating     expense     of 
maintainiuu;  a'l  plant  and  equipment  used  exclusively 
ill  collecting  and  disposing  of  the  garbage  and  in  the 
proper  care  and  handling  of  the  hogs    to  which  said 
garbage  is  fed.    Depreciation   of  plant,  tools,  teams 
or  other  equipment  shall  not  be  considered  an  oper- 
ating expense  for  the  purpose  of  this  contract.     The 
value  of  the  hogs  at  any  time  shall  be  determined  by 
the  market  jiricc  prevailing  at  that  time. 

S.  The  contrac«^or  sf'.all  save  and  hold  harmless 
the  city  from  all  damafrc  costs  and  expenses  of  every 
kind,  character  and  nature  whatsoever  for  the  payment 
of  which  the  city  may  become  liable  to  any  person  or 
cori)oration  by  reason  of  the  rights  and  privileges 
Iv-rein  granted  to  the  contractor  or  in  any  wise  ac- 
cniing  I'V  reason  of  this  contract,  or  the  work  done 
inuier  the  provisions  hereof. 

And  in  the  event  of  the  breach  of  this  agreement 
by  the  contractor  then  said  contractor  shall  save  and 
hold  the  city  harmless  from  all  expenses  incurred  by 
rea^on  of  snid  breach  not  exceeding  the  sum  of  $15,- 
000  and  said  contractor  shall  at  the  execution  of  this 
contract,  execute  and  deliver  to  the  city  a  surety  bond 
to  be  approved  by  the  city  in  the  sum  of  $15,000,  con- 
ditioned that  the  contractor  will  tomply  with  all  of 
the  conditions  and  requirements  of  this  contract. 

9.  That  in  consideration  of  the  services  to  be  per- 
formed by  the  contractor,  the  city  gives  to  the  con- 
tiactor  the  exclusive  right  for  the  period  of  three 
years  to  collect,  remove  and  dispose  of  all  garbage 
accumulated  an.d  deposited  by  the  inhabitants  of  the 
city  in  accordance  with  the  ordinances  of  said  city 
go-crning  such  disposal. 

10.  That  the  city  will  have  in  force  and  eflfect 
during  the  continuance  of  this  contract  ordinances  re- 
([uiring  the  exclusion  from  garbage,  by  the  inhabit- 
ants of  the  city,  of  all  deleterious  matter  such  as  glass, 
tin  cans.  ])aper,  ashes,  jjoisons.  or  other  matter  de- 
structive or  injurimis  to  animal  life;  and  re(|uiring 
the  placing  of  such  garbage  in  proper  receptacles 
reasonably  convenient  to    access     by    the  collecting 


wagons  or  vehicles  of  the  contractor.  I'nnided.  how- 
ever, that  the  city  shall  not  be  liable  to  said  contract- 
<>r  for  the  violation  of  the  terms  of  said  ordinance  or 
ordinances  by  any  person,  firm  or  corjxiration  subject 
ihcreto,  nor  shall  the  said  contractor  be  entitled  to 
any  deduction  from  the  consideration  due  the  city, 
as  herein  specified,  on  account  of  any  such  failure. 

Contractor  Pays  for  City. 

11.  The  city  shall  have  the  privilege  of  cmplojring 
a  superintendent  who  shall  have  access  daily  to  all 
bills,  statements,  papers,  correspondence,  files,  re- 
cords, books  and  accounts  kept  by  the  contractor  j^cr- 
taining  to  the  business  contemplated  by  this  contract 
The  superintendent  shall  make  re|>orts  to  the  city 
commissioners  as  may  be  required.  The  contractor 
shall  i)rovide  the  superintendent  with  telephone  and 
office  facilities  such  as  will  enable  him  to  keep  proper 
records  and  maintain  a  close  and  accurate  supervision 
and  knowledge  of  the  work  of  collection  and  disjxisal, 
together  with  all  exj)enditures  and  collections  made 
by  said  contractor.  The  contractor  shall  also  furnish 
and  maintain  a  proper  vehicle  or  machine  for  the  use 
of  .said  su])erintendent.  to  enable  him  to  respond  to  all 
complaints  from  the  residents  of  the  city,  and  to 
superintend  pro|)erly  and  require  i)rompt  and  efficient 
])erformance  of  the  requirements  of  this  contract. 
The  contractor  shall  i)ay  the  salary  and  reasonable 
expenses  of  said  superintendent,  which  salary  shall 
not  exceed  the  sum  of  $125  per  month. 

12.  In  event  the  contractor  shall  fail,  neglect  or 
refuse  to  comply  with  any  of  the  terms,  conditions  or 
obligations  of  this  contract,  the  city  may  at  its  option 
declare  said  contract  to  be  terminated,  null  and  void. 
In  event  of  the  omission  or  failure  or  neglect  of  the 
contractor  to  comply  with  any  of  the  said  provisions 
hereof,  the  city  shall  first  cause  to  be  delivered  to  the 
contractor  a  notice  stating  the  particular  in  which 
said  contract  is  alleged  to  have  been  violated  and  if 
the  contractor  shall  not  within  ten  days  thereafter 
comply  with  said  provisions  then  this  contract  shall, 
at  the  option  of  the  city,  be  terminated  as  to  the  bene- 
fits and  interests  in  favor  of  the  contractor,  and  the 
city  may  take  such  steps  as  its  commissioners  or 
manager  may  deem  advisable  or  proper  to  protect  the 
city  and  its  inhabitants  and  to  provide  the  ser*'ice 
contracted  for  herein,  and  collect  from  said  contractor 
and  his  bondsmen  all  cost,  expenses  and  damage  re- 
sulting from  such  failure  and  efforts  of  the  city  to 
correct  the  same. 

13.  In  the  event  of  the  termination  or  forfeiture  of 
this  contract,  or  at  the  expiration  of  the  terms  herein 
specified,  the  parties  thereto  shall  mutually  adjust 
the  accounts  atid  the  contractor  shall  pay  immedi- 
ately the  sum  found  to  be  due.  And  in  event  the  par- 
ties are  unable  to  agree,  then  the  amount  due  the  city 
shall  be  determined  by  three  disinterested  arbitrators, 
one  to  be  selected  by  each  of  said  parties  and  those 
two  to  select  the  third. 


Tlic  BruniuT-Mond  Co.  recently  commenced  work  oa 
the  purification  plant  at  .^mhe^stbu^K.  Ont..  which,  by 
aRreenient.  is  to  supply  filtered  water  to  the  town  as  well  as 
to  the  company's  plant.  The  major  part  of  the  excavatioii 
has  been  done  by  a  large  steam  shovel  and  a  number  of 
teams,  a  stiff-teK  derrick  equipped  with  a  bucket  heinfc  used 
on  the  remainder.  The  concrete  work,  it  is  understiiod.  is 
just  about  to  start.  .\n  electrically-driven  mixer  and  a 
tower  and  chutes  will  be  employed.  .\  trenching  machine 
will  carry  out  the  excavation  wt>rk  for  the  pipe  lines. 
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Stress  Calculations  for  Guy  Anchors 


DIFFICULTY  is  frequently  experienced  in  de- 
termining how  deep  in  the  earth  guy  anchors 
have  to  be  buried  in  order  to  resist  the  maxi 
mum  stress  to  which  they  may  be  subjected. 
In  an  interesting  article  by  Mr.  G.  E.  Jansson  in  the 
"Engineering  &  Cement  World,"  a  formula  is  deve- 
loped which  the  writer  states  will  give  fairly  good 
results  for  general  purposes : 

In  Fig.   1   is  illustrated  the  way    in    which  a  guy 
anchor  will  be  pulled  out.    Now,  if    *    is  the  angle  of 


-mw. 


Fid.  1— Showing  how  guy  anchor  pulls  out. 

the  guy  wire  with  the  earth,  and  the  earth  wedge 
resisting  the  pull  is  xyz,  then  the  line  yz  will  pract- 
ically divide  the  angle  *  in  two.  Hence,  from  Fig.  2 
we  obtain, 

a=h/tan  «/2,  and  the  area  A=3^  a  h=h7(2  tan  3/2) 
But   the   weight    W=wQ,    and    Q=1A,   thus    W= 
wlhV(2tanV2) 
where  w  is  the  weight  of  1  cubic  foot  of  earth  and  I 
is  the  length  of  the  anchor  bar. 

Now  the  force  necessary  to  overcome  the  friction 
of  this  wedge  of  earth  on  the  slope  yz  is  expressed  by 
the  equation 

F.=f  W  cos  5/2 
where  f  is  the  coefficient  of  friction. 


Fig.  2— Diagram  of  forces  exerted  by  and  upon  the  earth  and  anchor. 

The  gravity  force  acting  downward  is  given  by 
Fn=W  sin  8/2 
hence  the  pull  necessary  to  move  the  wedge  upwards 
is, 

p,z=F,+F„=w  (f  cos  V2+sin  n/2). 
But  as  the  pull  on  the  guy  wire  is  not  in  the  direc- 
tion of  the  slope  yz,  the  force  Pi  must  be  reduced  due 


to  the  upward  direction  of  the  pull,  as  is  expressed  by, 
P=p.  cos  V2=w  h  17(2  tan  V2) 

(f  cos«/2-|-sin  »/2)  cos«/2 
The   friction   constant     as     given     in   engineering 
handbooks,  varies  somewhat  as  follows : 

Dry  sand,  clay  and   mixed  earth ....  f=0.4  to  1 .0 

Damp  clay f^l.O 

Wet  clay fz=0.3 

The  curves  in  Fig.  3  give  the  value  of  the  resisting 
moment  in  pounds  per  foot  length  of  the  anchor  bar. 
Assume,  for  instance,  that  a  pull  of  20,000  pounds  at 
an  angle  of  45  degrees  is  to  be  resisted  by  an  anchor 
of  10  ft.  in  length,  with  a  factor  of  safety  of  5.  We 
then  have  5/10  x  20,000=10,000  pounds  per  foot 
length  of  anchor.  From  the  curve  for  8  =  45  degrees, 
it  is  found  that  h  is  10.3  ft.,  which  is  the  necessary 


CUUUl 

; 

1      1 
1      1 

-1 — 

/ 

/ 

18000 

!    1 

) 

/ 

f- 

L 

cnqth   of  Anchor   ot   Different 
epths  foj-  Damp  Earth 

/ 

\ 

I6ono 

D 

/ 

/ 

J ( 

a  °  tant-/^ 

/ 

~ 

'     \~i 

MOOD 

^  1  (f  cos  ?J   -  Si 

n  '/>)  COS  8/j     VT 

7 

rr 

1 

/ 

1 

t 

^ 

IZOOO 

/ 

I 

/ 

\t 

/ 

r 

/ 

f— 

c  lOOOO 

/ 

/ 

/ 

1 

1 

/ 

4 

^ 

/ 

8000 

— 1 

/ 

J 

I 

/ 

r^ 

A 

/ 

6000 

/ 

M 

A 

/ 

/ 

y 

^• 

l-OOO 

y 

/ 

V 

/ 

/ 

0 

^y 

/ 

ZODO 

-    / 

^.<^ 

/ 

.^^ 

Or 

^^:l  I 

0     1 

z 

Fig 

4 
D 

3- 

5 
ept 

Res 

6 

h  of 

Utii 

7 
An 

ig} 

8 
lom 

9 
ent 

i)in 
Cui 

n 

ves. 

12 

i; 

M 

15 

depth  to  which  the  bar  is  to  be  buried.  The  distance 
X  from  the  centre  of  the  pole  to  the  anchor  is  then 
expressed  by 

x=(l+h)/tan8 
where  1  is  the  height  from  earth  to  the  guy  wire  on 
the  pole. 


The  reorganization  of  the  various  departments  ot 
the  city  of  Montreal  will  affect  the  building  and  engi- 
neering sections.  The  Administrative  Commissioners 
have  terminated  the  engagements  of  Mr.  Alcide 
Chausse,  the  city  architect  and  superintendent  of  build- 
ing, who  has  been  in  the  city's  service  for  19  years; 
Mr.  J.  R.  Barlow.  suiJcrintending  engineer  of  the  roads 
department,  in  the  em])loy  of  the-  city  42  years ;  Mr. 
j.  I*.  Carnon.  general  superintendent  of  the  road's  de- 
l)artment;  Mr.  N.  Boileau,  secretary  of  the  building 
department.  The  notices  become  effective  on  August 
1.     Mr.  Barlow  will  receive  a  pension. 
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The  New  Hotel  Brunswick 


A  new  liotel  is  in  course  of  erection  in  Moncton, 
N.l!.,  for  the  ilotel  J'.runswick  Co.,  Ltd.  'I'lie  site,  at 
the  corner  of  Main  and  lii^htield  streets  near  the  Gov- 
ernment Railway  Station,  is  an  ideal  one  for  the  pur- 
pose. 

The  building  is  six  storeys  in  height,  of  solid  stock 
brick  construction  on  a  concrete  foundation,  and  when 
comiilcted  will  contain  120  j.;uest  rooms  and  40  hath- 
r(K)nis  ;  all  these  are  so  arranj^cd  as  to  have  direct  light. 
The  main  entrance  is  on  Main  Street,  the  frontage  on 
this  street  being  96  feet,  and  the  building  extends  to 
a  de|)th  of  100  feet  on  Jlighlield  Street. 

The  ground  floor  jirovides  for  a  large  lobby  25  x  50 
feet,  men's  and  ladies'  writing  rooms ;  the  main  dining 
room,  36  x  56  feet;  one  ])rivate  dining  room;  a  I'alm 
room,  25  x  35  feet;  a  barber  sho]);  manager's  offices; 
elevator;  telejjhone  booths;  the  kitchen,  with  its  ser- 
vice rooms,  etc.  The  lobby  and  halls  will  have  tile 
lloors  and  will  be  linished  with  clear  birch  ])anelling. 
A  large  fireplace  will  be  built  into  one  end  oi  the  room 
liiii.shed  with  rustic  bricks,  and  an  enamelled  drinking 
fountain  will  be  provided. 

The  I)asement  will  contain  a  billiard  room,  and  a 
large  toilet  room  for  men,  finished  with  glazed  tiles; 
also  the  furnace  and  fuel  room,  the  laundry,  and  the 
stores,  vegetable  cellars,  etc.,  in  connection  with  the 
kitchen. 

On  the  second  lloor  there  will  be  a  large  ladies' 
[larlor,  opening  on  a  terrace  over  the  main  verandah. 


.MJtlff' 


|)Iant  will  be  electrically  operated  and  will  contain  six 
boxes. 

Mr.  k.  A.  I-rcchet.  A.A.I'.y,.  of  Moncton,  is  the 
architect  for  the  building,  and  Mr.  James  Keid,  the 
well-known  Moncton  contractor,  has  the  general  con- 


Progress  view  new  Hotel  Bruntwick,  Moncton,  N.B. 

The  balance  of  the  second  floor  and  all  other  lloors 
will  be  occupied  by  the  guests'  rooms,  all  of  which  will 
have  running  cold  and  hot  water,  a  private  telephone, 
etc.  The  general  finish  of  these  rooms  will  be  Douglas 
lir  stained  and  varnished,  with  hardwood  tloor,  except 
in  the  i>rivate  bathrooms,  where  there  will  be  tiles. 

On  every  tloor  excepting  the  ground  floor  there  will 
be  suites  of  three  and  two  rooms^  with  bathroom  at- 
tached, and  ]>rovidcd  with  a  fireplace,  etc.  All  floors 
and  stairwavs  will  be  either  of  tiles  or  hardwood. 

•fhe  kitchen  will  have  sj)ecial  ei|uipinent,  such  as 
an  electric  dish  washer,  peeler,  etc.    The  refrigerating 


Tz  »    |H>    W      ' 


HoUl  Bruiuwick-R.  A.  Frccbct.  architect. 

tract  for  its  erection.  .Sub-contracts  were  awarded  as 
follows:  Plumbing  and  heating,  the  Sumner  Company; 
mill  work,  Murray  &  Gregory,  of  St.  John;  framing 
and  general  lumber.  D.  Lockard,  of  Humphrey's  Mills. 


New  Type  of  House  Combines  Speed 
and  Ease  of  Erection 

THE  need  for  some  type  of  construction  which 
will  reduce  the  cost  of  building,  as  well  as  com- 
bine a  sj)eedy  solution  of  the  present  need  for 
houses,  has  resulted  in  a  numl)er  of  different 
methods,  including  the  poured  monolithic  and  the  pre- 
cast concrete  section  type.  This  class  of  house  also 
offers  considerable  scope  for  architectural  adornment, 
at  an  additional  cost  which  would  not  he  appreciable. 
.•\  new  type,  called  the  cement  stud  and  cement  stucco 
construction,  is  described  in  the  following  article  in  the 
American  Architect: — 

After  the  cellar  has  been  excavated  a  stone  or  con- 
crete foundation  is  built.  If  of  concrete,  it  is  poured 
from  a  travelling  mixer,  with  loader,  into  wooden 
forms,  made  in  panels,  so  as  to  be  easily  removable. 
The  first  floor  wood  joists  are  then  set  in  place  on  the 
foundation  wall.  On  these  a  wooden  frame,  consisting 
of  studs,  joists,  and  rafters,  is  erected  in  the  usual  man- 
ner adopted  in  building  the  skeleton  of  a  woiKl-framed 
house.  Every  fourth  stud  is  doubled,  allowing  a  three- 
inch  by  four-inch  space  between,  which  is  filled  with 
concrete  to  form  a  concrete  stud.  At  the  second  floor 
and  roof  levels  a  ledger  board,  with  bottom  attached. 
is  placed  over  the  studs,  and  so  arranged  that,  when 
filled  with  concrete,  they  form  beams  which,  with  the 
vertical  concrete  studs,  make  a  homogeneous  concrete 
frame.  The  concrete  studs,  when  completed,  are  con- 
tinuous from  foundation  to  top.  On  top  of  the  lower 
ledger  board  the  second-floor  joists  are  set,  then  the 
second-storey  studs,  and  so  on.  When  this  frame  is 
completed,  including  the  party  wall,  and  the  roof  is  on, 
heavy  waterproof  paper  is  nailed  to  the  outside  of  the 
exterior  wall  studs,  leaving  the  space  between  the 
double  stutls  open  to  receive  the  c«»ncrcte.  Over  the 
waterproof  paper  the  metal  lath  or  concrete  reinforce- 
ment is  stretched.    The  concrete  studs  arc  reinforced 
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with  steel  rods  fastened  to  the  metal  lath.  The  ledger 
boards  have  a  bottom  wood  piece  or  form,  so  that  when 
filled  with  concrete  they  act  as  l)eams  to  carry  the  floor 
joists  and  roof  rafters.  The  wood  studs  act  in  the  dual 
capacity  of  suj)porters  of  the  cement  stucco  while  it  is 
being  applied  and  as  furring  strips  on  the  finished 
building. 

Then  a  thick  concrete  coating,  one  and  one-half  to 
two  inches  thick,  is  given  to  the  exterior  by  means  of 
the  cement  gun  filling  the  space  between  the  doubled 
studs  to  form  the  continuous  vertical  stud.  If  the  ce- 
ment gun  is  not  available  the  continuous  vertical  studs 
and  ledger  boards  can  be  poured  with  concrete  and  the 
exterior  metal  lath  coated  with  cement  by  hand.  The 
concrete  is  33  per  cent,  denser  than  ordinary  poured 
concrete  and  about' twice  as  strong.  Color  effects  can 
be  produced  by  adding  mortar-stain  to  the  concrete 
when  mixing  it. 

The  chief  points  urged  in  favor  of  the  method  des- 
cribed are: — First,  after  the  framework  of  any  num- 
ber of  houses  is  erected  the  cement  can  be  api)lied  with- 
out interruption,  instead  of  stuccoing  i)art  of  the  work, 
and  shifting  the  laborers  and  material  to  another  por- 
tion thereof  while  the  first  is  being  completed,  and  then 
having  to  shift  them  back  again.  Secondly,  the  numer- 
ous cracks  common  to  all  other  methods  of  concrete 
construction  are  eliminated,  because  the  vertical  con- 
crete studs  carry  all  the  load,  so  that  there  is  no  shrink- 
age or  settlement  to*  contend  with  in  this  monolithic 
structure.  Party  walls  merely  have  a  skim  coat  of 
white  plaster  applied  to  the  cement  for  a  finish,  which 
makes  a  saving  on  this  wall  alone  of  at  least  twopence 
per  square  foot  over  the  usual  plastered  surface. 

The  fundamental  idea  involved  is  to  produce  a 
cheap,  semi-fireproof  house,  i.e.,  one  which  may  be 
built  with  the  same  rapidity  and  cost  as  an  all-wood 
structure.  If  it  is  desired  to  increase  the  fire-resisting 
qualities  of  the  building,  metal  lath,  instead  of  wood 
lath,  ma}'  be  used  on  interior  surfaces  which  are  to  be 
plastered. 

The  roof,  whether  flat  or  pitched,  lends  itself  very 
readily  to  concrete  construction.  The  concrete  may  be 
ai^plied  in  the  same  manner  as  before  described  for 
the  vertical  walls,  but  the  expensiveness  of  the  con- 
crete roof  construction  necessary  to  carry  the  roof  it- 
self makes  it  prohibitive  for  the  type  of  building  in 
which  low  cost  is  a  prime  essential.  For  the  pitched 
roof  there  are  other  good,  economical,  and  easily  ob- 
tainable fire-resisting  materials,  including  asbestos  and 
asphalted-felt  shingles,  and  built-up  roofings  of  felt, 
tar,  and  gravel. 

If,  as  is  claimed,  a  house  can  be  thus  completely 
concreted  in  two  and  one-half  days  the  possibilities  in 
rapidity  of  construction  by  this  process  are  apparent. 


Mr.  G.  R.  MacLeod,  engineer  in  charge  of  the  sewer 
department  and  railway  affairs  of  the  city  of  Mont- 
real, who  has  spent  six  months  in  Washington  in  con- 
nection with  the  Imperial  Munitions  Board  and  the 
Canada  War  Mission,  has  returned  to  his  duties  in 
Montreal. 


Lieut.  Geo.  D.  McLeod,  youngest  son  of  the  late 
Prof.  McLeod,  for  many  years  secretary  of  the  Engi- 
neering Institute  of  Canada,  is  a  prisoner  of  war  in 
Germany.  He  joined  the  Roval  .■\ir  Force  in  Ajiril, 
1917. 


New  Features  in  Concrete 
Road  Making 


SOME  new  features  of  concrete  road  construction 
are  discussed  by  Mr.  Charles  M.  Upham  in  a 
jKiiJcr  read  before  the  American  Road  Guilders' 
Association  :  In  concrete  road  construction  sev- 
eral new  features  have  been  devised  in  the  last  few 
years.  IVobably  the  one  that  is  now  demanding  the 
widest  attention  is  the  use  of  a  hand  roller  in  finishing 
the  concrete.  It  is  stated  that  slabs  finished  with  the 
roller  develop  considerably  more  strength  than  slabs 
finished  by  an  ordinary  float.  Xot  only  does  the  roller 
increase  the  strength  of  the  concrete,  but  it  is  stated 
that  it  also  takes  out  the  short  waves  that  cause  con- 
siderable vibration  to  traffic  in  passing  over  the  ])avc- 
ment.  A  common  way  of  manipulating  the  roller  is 
tc  move  it  transversely  across  the  pavement  a  certain 
]>eriod  after  it  is  struck  off  with  the  template.  The 
effect  of  the  roller  is  to  consolidate  the  top  layer  of  the 
concrete  and  remove  the  surjjlus  water  and  take  out 
the  slightly  uneven  places  that  have  been  left  by  the 
template.  Experience  will  show  best  the  right  amount 
of  rolling.  After  the  pavement  is  rolled,  it  is  ready  to 
be  finished  with  a  canvas  belt. 

In  riding  over  concrete  roads  it  has  been  found 
sometimes  that  there  is  considerable  vibration  or  un- 
evenness.  This  is  a  serious  objection  which  should 
and  can  be  overcome.  On  roads  that  have  been  con- 
structed for  some  time  a  good  part  of  this  is  due  un- 
doubtedly to  the  fact  that  sufficient  care  was  not  taken 
in  finishing.  It  has  been  found  that,  even  with  extreme 
care  with  the  template  and  in  hand  floating,  there  are 
still  numerous  waves  in  the  concrete  surface,  and  it 
is  stated  that  it  is  practically  impossible  to  get  rid  of 
this.  After  experimenting  with  various  finishes,  it  has 
been  found  that  the  smoothness  and  evenness  of  the 
surface  are  practically  determined  by  the  condition  of 
the  side  forms.  A  form  that  keeps  a  true  alignment 
and  is  not  easily  bent  and  can  be  kept  in  a  straight  line 
is  the  one  that  will  ])roduce  the  smoothest  pavement. 
A  new  feature  in  the  maintenance  of  concrete  roads 
is  the  use  of  a  tar  kettle  upon  which  are  mounted  a 
pump  and  hose.  Considerable  time  is  saved  by  the 
pump  and  hose,  and  a  large  mileage  of  concrete  pave- 
ment can  be  maintained  in  a  short  time. 

Another  new  feature  in  concrete  construction  is  the 
resurfacing  of  an  old  concrete  road  with  a  concrete 
surface.  This  is  now  familiar  to  all  highway  engineers, 
and  has  practically  been  accepted  as  being  a  satisfac- 
tory method  of  resurfacing. 

Use  of  Hydrated  Lime 

In  the  construction  of  concrete  roads  the  use  of 
hydrated  lime  has  received  considerable  attention.  It 
appears  that  hydrated  lime  does  not  have  the  same 
effect  upon  different  proportions  of  concrete,  nor  does 
it  have  the  same  effect  upon  different  sands.  It  ap- 
|)ears  from  the  results  that  lime  is  not  as  beneficial  to 
the  stronger  or  weaker  mixtures  of  concrete  as  it  is 
to  the  intermediate.  In  other  words,  hydrated  lime  is 
found  to  be  beneficial  to  the  strength  of  concrete  when 
used  within  certain  limits. 

It  is  practically  now  accepted  by  all  engineers  that 
the  aggregate  in  concrete  should  be  mixed  for  at  least 
one  minute.  Certain  cx])erinu'nts  seem  to  show  that 
ctiiilinued    mixing   increases    the   strenglli    up   to    four 
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niinuU's.  It  apiu-ais,  hi)\vc\  i-r,  tlial  llic  ino-i  i-idu- 
oinii-  time  is  lictwcen  one  mimilt-  aiul  one  iiiiiuiti.-  and 
a  lialf. 

Tile  (|iic.stiim  of  joints  seems  to  l»e  one  tliat  has  dc- 
inaiulfd  considerable  attention,  and  it  is  now  almost 
the  {.general  method  to  |)lace  a  joint  only  at  dosing  of 
work  for  the  day,  or  no  joint  at  ail.  Many  experiments 
have  been  carried  ont  by  makinj^  each  day's  work  as 
one  large  slai)  without  a  limit  to  its  length.  While 
nc  bad  effects  have  resulted  froni  this,  it  does  not  mean 
that  transverse  cracks  are  eliminated  entirely.  Inas- 
nuich  as  it  seems  practically  inii)ossible  to  eliminate 
entirely  .these  transverse  cracks,  it  is  considered  good 
practice  to  regulate  and  provide  a  i)lace  of  weakness 
in  the  j)avement  l)y  placing  a  blind  wooden  joint  un- 
derneath the  silrface  at  intervals  from  50  ft.  to  200  ft. 
ajiart.  This  regulates  the  h^cation  of  the  transverse 
cracks  to  a  certain  e.xtent  and  makes  possible  a  straight 
line  crack  instead  of  an  irregular  one.  As  a  word  of 
caution,  there  is  a  danger  in  not  getting  the  wooden 
joints  vertical.  This  would  create  a  tendency  for  one 
slab  to  rise  above  the  next.  One  other  method  that 
seems  to  be  satisfactory  and  will  insure  no  possibility 
of  one  slab  rising  above  the  other  is  to  tie  the  different 
slabs  together  by  iron  rods  which  have  been  coated 
with  tar  or  asphalt.  This  allows  the  concrete  to  con- 
tract and  re-expand,  but  will  not  let  one  slab  rise  above 
the  other.  In  this  case  tlie  joint  is  treated  and  main- 
tained exactly  the  same  as  a  crack. 

The  use  of  calcium  chloride  in  concrete,  while  not 
j.vactly  new,  is  one  that  is  creating  (|uite  an  interest. 
Suflicient  data  are  not  available  to  show  the  uUimatc 
results  this  may  have  on  concrete  roads. 

Measuring  Aggregates 
In  the  construction  of  concrete  a  new  feature  that 
has  greatly  reduced  the  cost  of  construction  anda.s- 
sisted  in  producing  a  more  jjerfect  concrete  road  is  the 
method  of  measuring  the  aggregate  at  the  jioint  of  sup- 
])ly  and  carrying  them  to  the  concrete  mixer  in  con- 
tainers each  holding  one  batch.  Upon  arriving  at  the 
mixer  the  concrete  ingredients  are  dum;)ed  into  the 
hoipcr  in  one  o;)eration  and  then  mixed  and  placed  in 
the  regular  way.  This  method  docs  asvay  with  the 
placing  of  the  aggregates  (.m  the  subgrade,  which  would 
mean  that  a  considerable  part  of  the  aggregate  is  lost 
and  that  the  subgrade  could  not  be  kept  in  as  good 
condition  as  with  the  central  distribution  method.  It 
also  means  that  the  a.ggregates  are  kept  much  cleaner, 
which  means  that  the  linished  concrete  is  so  much  bet- 
ter. It  also  means  that  the  labor  ojjeration  of  loading 
the  concrete  ingredients  from  the  subgrade  into  the 
ho;)per  is  eutirelv  eliminated.  Several  methods  have 
been  devised  to  'carry  out  this  .system,  but  probably 
the  most  satisfactory  one  is  the  use  of  rails  for  hauling 
the  containers  which  carry  the  aggre.gates  to  the  mixer. 
The  container  is  ^aken  from  the  car  and  em])tied  into 
the  hoi)i)er  bv  means  of  a  derrick  attached  to  the  con- 
crete mixer. 


.^ii.  by  12  a.,  iip"ii  wiiuli  i-  iii'.iintc<l  a  .scries  of  gear». 
sprockets  and  clutches  connected  by  chains  to  a  tow- 
er arrangement  by  means  of  which  the  turning  power 
and  |)ressure  is  a|>plied  to  the  earth  aufier.  'Vhc  tower 
may  be  lowered  so  as  not  to  come  in  contact  with  low 
bridges,  wires,  etc.,  when  the  truck  is  moved. 

The  equipment  is  so  balanced  upon  the  turntable 
tliat  it  may  be  swung  around  to  any  point  of  boring 
and  also  may  be  adjusted  for  boring  on  hills  or  in- 
clines at  an  angle  of  15  to  20  degrees. 

The  motive  power  for  this  particular  model  con- 
sists of  a  40-horse-power  motor.  Its  connection  with 
the  gearing  of  the  boring  equipment  is  by  means  of  a 
heavy  sprocket  chain. 

Two  levers  are  provided  for  operating  the  auger. 
one  controlling  the  speed  and  the  other  for  raising 
and  lowering  the  auger.  When  boring  in  the  ground, 
the  speed  is  about  10  feet  a  minute  and  when  rai-^ing 


Boring  Machine  for  Pole  Holes 


AXI-:\V  machine  which  should  help  in  the  labor 
shortage  situation  is  one  designed  for  boring 
l)ole  holes.    The  machine  and  some  of  its  de- 
tails are  shown  in  the  accompanying  illustra- 
tion     The   boring  machinery  is  mounted  upon  a  steel 
roller-bearing  hub  truck  which  has  a  weight-carrying 
capacitv  of  10,500  pounds.   It  consists  of  a  turntable. 


from  the  hole  25  to  50  feet,  'ihe  machinery  is  con- 
trolled from  the  jK^int  of  boring  at  the  rear  of  the 
turntable,  as  indicatetl  in  the  illustration.  When  lK>r- 
ing,  the  auger  is  cleared  of  earth  from  the  hole 
through  centrifugal  force.  Only  two  men  arc  required 
for  operating  the  machine. 

In  the  tests  of  the  machine  illustrate<l.  24-inch  hole? 
'>  feet  in  depth  were  bored  through  clay  and  rock  in 
I'.,  minutes.  In  the  final  test  holes  of  the  same  di- 
mensions were  bored  in  clay  sitil  in  from  Ij'i  to  2 
minutes ;  in  loam,  sand  and  r«Kk.  in  three-fourths  of  a 
minute.    In  all  these  tests  there  was  «<  nid 

strain  to  which  the  machine  stood  up  .ly. 

A  test  has  been  made  of  digging  the  hole  m  adobe 
and  hard-pan  soil  and  placing  the  |>oIe.  the  time  being 
five  minutes.  The  efficiency  of  the  earth-boring  mach- 
ine is  claimed  to  be  an  average  of  100  poles  in  a  10- 


«r>3 


THE    CONTRACT    RECORD 


July    10,  -IDls 


Iiour  day  or  10  poles  an  hour.  This  iiichides  digging 
the  hole,  setting  the  ])ole  and  moving  from  one  point 
to  another. 

Provision  is  made  for  equipping  the  earth-boring 
machine  with  a  derrick  for  raising  poles  from  the 
ground  and  lowering  them  into  the  holes.  Augers  of 
various  sizes  from  three  inches  to  30  inches  may  be 
used  with  satisfactory  results.  The  holes  bored  by 
this  equipment  are  uniform  and  clean  cut,  an'd  the  soil 
removed  from  the  holes  is  well  broken  up  for  tamping 
purposes . 

In  addition  to  the  use  of  the  machine  for  pole-line 
construction  work,  it  may  be  advantageously  utilized 
in  digging  trenches  for  underground  conduit.  For 
this  purpose  a  series  of  holes,  close  together,  may  be 
bored  and  then  the  intervening  walls  removed,  thus 
forming  the  trench. 


Modern  Appliances  Used  in  Shipyards 

SHIP  construction  all  along  the  Pacific  Coast 
from  Vancouver  to  San  Francisco  during  the 
I)ast  year  has  jumped  forward  ])y  leaps  and 
Ijounds.  In  times  past,  before  the  new  speed 
tools  were  invented,  it  took  in  the  neighborhood  of  a 
year,  and  often  more,  to  build  a  good-sized  steel 
freighter.  With  the  advent  of  the  pneumatic  hammers 
and  riveters,  oxy-acetylene  burners,  etc.,  and  more 
modern  methods  generally,  steel  ships  have  been  built 
from  keel  to  stack  in  as  short  a  time  as  thirty  days, 
and  the  record  is  being  constantly  lowered  on  the  dif- 
ferent sizes  of  vessels.  Frame  moulds  are  now  made 
in  the  mould-lofts  for  all  purposes,  such  as  marking 
the  outline  of  the  frames  on  the  landing  slabs,  and 
for  marking  the  rivet  holes,  positions  of  plates,  land- 
ings, .stringers,  etc.,  on  the  frame  after  bending.  The 
time  saved  by  the  adoption  of  this  principle  is  about 
one-half. 

Owing  to  the  abnormal  conditions  prevailing  at 
the  present  time  there  are  only  a  few  men  who  have 
a  practical  knowledge  of  shipbuilding  practice,  there- 
fore the  utilizing  of  moulds  for  almost  all  steel  work 
tends  to  prevent  mistakes  by  unskilled  hands  and 
at  the  same  time  allows  the  plates  and  steel  to  be 
fabricated  in  advance  of  the  actual  beginning  of  the 
work  of  erecting  the  vessel.  Another  point  to  be  not- 
ed is  the  standardizing  of  the  work  drawings,  where- 
by as  many  of  the  moulds  as  are  required  are  available 
for  repeat  or  universal  work,  thus  making  one  mould 
do  the  work  of  several . 

In  some  yards  the  shell  plating,  bulkheads,  tank 
tops,  decks,  deck  houses,  etc.,  are  fabricated  from 
moulds  issued  from  the  loft,  where  the  plates  are 
expanded     and      laid      out      in      their      true      shape. 


However  this  custom  is  not  foHovved  to  tlie 
letter  in  most  shipyards.  Formerly  manholes 
and  lightening  holes  were  punched  out,  which 
necessitated  the  chiseling  by  hand  of  the  rag- 
ged edges ;  also  many  holes  found  necessary  after  the 
work  was  in  place  had  to  be  hand-cut,  which  was  a 
slow  and  difficult  method.  This  has  been  done  away 
with  by  the  use  of  oxy-acetylene  torches,  which  cut 
the  holes  in  very  much  shorter  time  and  in  a  way  that 
obviates  all  trimming.  Hand  hammers  have  been  al- 
most relegated  to  the  junk  pile  by  the  use  of  the  auto- 
matic compressed-air-driven  type.  Pneumatic  hand 
tools  for  caulking,  cutting  and  chipping  have  taken 
the  place  of  the  old  hammers  and  chisels.  Permanent 
rollers  have  been  fitted  to  the  punching  machines,  so 
that  where  half-a-dozen  men  were  formerly  required 
to  feed  the  machine,  the  work  is  now  done  by  one 
man.  Instead  of  following  the  former  system  of  nich- 
ing the  sections  of  plate  with  a  chisel  and  quarter 
hammer,  and  then  breaking  off  the  fragments,  circu- 
lar saws  of  mild  steel,  driven  at  high  speed,  are  used 
for  the  cutting  of  shapes,  such  as  channels,  T-bars, 
H-sections,  etc. 

On  the  whole  it  may  be  said  the  demand  for 
rapid  delivery  of  steel  cargo  vessels  to  offset  the  work 
of  the  sea-raiders  has  created  an  urgency  for  the  in- 
stallation of  every  modern  appliance  in  shij)  construc- 
tion not  dreamed  of  five  years  ago.  That  this  neces- 
sity is  being  so  quickly  met  speaks  well  for  the  scien- 
tific engineering  ability  of  the  nation. 

Below  is  a  photo  of  the  Wallace  Shipyards,  North 
Vancouver.  In  the  gantry,  to  the  left,  can  be  seen  the 
stern  of  Number  99,  a  4S00-ton  steel  cargo  carrier 
being  built  for  the  J.  Chambers  Co.  of  Liverpool, 
Eng.  In  the  centre  is  the  l)ig  steel  freighter,  "War 
Power,"  built  and  entirely  equipped  in  the  Wallace 
Yards.  On  the  left  and  right  are  three  2,500 -ton 
wooden  schooners  built  by  other  Coast  yards,  but 
docked  at  this  yard  to  receive  their  l.OOO-h.p.  en- 
gines and  all  auxiliary  machinery.  The  Wallace 
Shipbuilding  Company  has  a  contract  to  build  five 
steel  cargo  vessels  for  the  Dominion  government  and 
expects  to  commence  work  on  this  order  at  an  early 
date . 


The  Hun  in  Canada 

TflAT  there  is  an  organized  system  of  destruc- 
ti(jn  ojjerating  in  Canada  and  the  United  States 
as  part  of  the  German  scheme  for  winning  the 
war  is  not  doubted  by  those  in  the  best  position 
to  know.     Ilundom  knows  full  well  the  j)aral\'zing  ef- 
fect of  strikes  and  sabotage,  fires,  explosions,  damage 
and  destruction  to  industrial  plants,  particularly  tiiose 


Wallace  Shipyards,  North  Vancouver,  B.C.— Five  ships  shown  under  construction. 
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■c'iigai;cd  in  piodiuMiij;  aiiytliiii^;  lu-udcd  in  war.  Kc- 
cently  we  have  read  of  {;reat  contracts  of  completed 
army  clothinj;  wortli  millions  of  dollars,  totally  des- 
troyed in  a  tire  started  mysteriously  in  St.  Louis,  Mo. 
Explosions  are  frccjuent,  bombs  are  ])laced  with  a  skill 
and  certainty  that  sj)eaks  volumes  for  the  facilities  and 
resource  of  the  enemy's  agents  in  our  midst. 

There  are  plants  in  Canada  to-day,  the  destruction 
of  which  would  be  worth  an  army  corps  to  the  Kaiser. 
They  will  be  destroyed  if  enemy  agents  can  do  it. 
Some  of  theiTi  have  been  damaged  or  wiped  out  within 
the  last  year.  The  great  automobile,  munitions,  ship- 
building and  other  plants  in  the  United  States  engaged 
in  war  work  arc  now  being  enclosed  in  a  new  type  of 
thick  wire  fence. seven  feet  high  and  crowned  with  a 
triple  string  of  barbed  wire  overhanging  at  an  angle 
that  prevents  any  would-be  intruder  from  surnujunting 
the  obstruction.  This  i)rotective  chain-link  fence  sur- 
rounds the  entire  jdant,  thus  creating  a  positive  zone 
of  safety  about  the  jjremises.  At  stated  places,  simi- 
larly iirotected  entrances  and  exits  are  [ilaced,  .so  thai 
all  ingoing  and  all  outcoming  is  centralized,  and  each 
|)erson  may  be  scrutinized  before  entry  is  granted. 

in  Canada,  this  new  protective  fence  is  being  erect- 
ed in  miles  by  the  Dennis  Wire  &  Iron  Works  Co. 
They  state  that  recently,  safety  zone  fence  has  been 
erected  around  such  jjlants  as  the  Quaker  Oats  Co., 
f'eterboro;  Dominion  .Steel  I'roclucts  Co.,  lirantford; 
H.  Mueller  Mfg.  Co.,  .Sarnia;  iiovver  ])lants  at  .N'iagara 
Falls,  .St.  Catharines  and  Welland  and  many  munition 
plants  at  these  places  and  elsewhere.  l""or  the  informa- 
tion of  those  interested,  the  Dennis  firm  have  published 
:.n  illustrated  folder  which  will  be  sent  free  (jn  applica- 
tion. 


New  Members  E.I.G. 

The  following  members,  associate  members,  etc.,  of 
the  lingineering  Institute  of  Canada  have  been  elected: 

Members — Messrs.  Kay,  Alexander,  Vancouver, 
chief  engineer  and  sui)erintendent  of  construction  with 
Grant  Smith  &  Co.,  and  McDomiell,  Ltd.,  at  present. 
Major  C.R.T.  b'rance;  J.  !•-.  l.rown,  Ottawa,  general 
manager  of  Ottawa  Hydro-electric  Conmiission;  G.  M. 
Colvocoresses,  Humboldt.  Arizona,  U.S.A.,  general 
manager  and  consulting  engineer  for  Consolidated  Ari- 
zona Smelting  Co.  and  the  Ohio  Copper  Co.,  of  Utah, 
and  Nicu  Steel  Corporation,  Ltd.;  C.  H.  Hamilton,  Jr., 
Toronto,  munition  work,  shells,  and  line  precision 
gauges  and  tools 

.Associate  members— Me.ssrs.  S.  A.  Hutton,  Virden, 
Man.,  district  engineer,  Manitoba  (k)vernment  on 
Good  Roads  I'.oard  staff;  F.  H.  Kester,  Walkcrvillc, 
Out.,  acting  designing  engineer  for  the  Canadian 
1! ridge  Co.,  with  resi)onsibility  for  designs  of  steel 
work  for  railway  and  highway  bridges,  factory  and 
office  buildings,  etc. ;  E.  11.  Longley.  New  Westminster. 
H.C.,  chief  examiner  for  the  Imperial  Ministry  of  Muni- 
tions, general  car  plant,  Montmagny,  l'.(J.,  in  charge 
of  plant  engaged'on  war  work  ;  !•'.  .\.  Markham,  kegina, 
.Sask.,  superintendent  of  construction  for  the  Parsons 
Construction  Co.,  Kegina;  C.  M.  Walker.  Ottawa.  To- 
pograi)hical  Surveys  liranch.  Department  of  Interior, 
Ottawa. 

Junior — Mr.  J.  1'.  Mooncy,  St.  John,  X.15..  in  charge 
of  the  managerial  end  of  the  business  of  U.  Mooney  & 
Sons,  general  contractors,  brick  manufacturers,  and 
granite  cjuarry  operators. 

Transferred  from  associate  members  to  members — 
Messrs.  Raoul  de  R.  Corriveau,  (Ottawa,  district  engi- 


neer. Public  \\ork',  Deparlnicnt,  directing  invc>tiga- 
tion  and  reporting  on  matters  pertaining  to  ihc  con- 
trol, regulation  and  improvement  of  rivers  and  har- 
bors; K.  I>.  Stewart,  Xcw  (iia.sgow,  N.S.,  manager  and 
engineer.  Maritime  ISridge  Company,  Ltd.,  New  Glas- 
gow, N.S. 

'transferred  from  junior*  to  associate  members — 
Mr.  W.  v..  Mond,  Toronto,  assi.stant  engineer.  Depart- 
ment of  Public  Works,  on  Toronto  harlx»ur  improve- 
ments; F.  M.  lirickenden,  London,  Ont.,  officer  with 
Canadian  I'lngineers  on  active  service  in  France,  was 
previously  engaged  on  layout  and  construction  of  high- 
way bridge,  pavements  and  sanitary  and  stone  sewcr.s, 
rejjresenting  the  City  Engineer  of  London. 

Transferred  from  student  to  junigr — S.  A.  Neilson. 
Westmount,  P.y..  resident  engineer  with  the  Hull 
I'lectric  Company,  i'.Q. 


Determining  Water  Content  of  Soil 

IN  almost  any  engineering  project  the  character 
of  the  soil  has  to  be  ascertained.  The  stability  of 
the  soil  is  due  in  varying  amount  to  the  jiercent- 
age  of  water  present  as  well  as  to  the  nature  of 
the  material  composing  the  formation.  In  testing  for 
a  suitable  foundation,  especially  in  the  case  (t(  heavy 
bridge  i)iers  and  building  fo<itings,  the  usual  nieth<Kl 
has  been  to  take  .soundings  or  sink  test  pits  and  bor- 
ings until  hard  (lan  or  solid  rock  has  been  reachetl. 
No  attempt  has  been  made  to  determine  the  water 
content  in  surrounding  soil.  In  all  irrigation  and 
waterworks  projects  as  well  as  sewer  systems,  it  is 
imi)ortant  to  determine  the  water  holding  capacity 
of  the  soil  in  order  to  comjjute  the  run-off  in  the  area 
under  consideration.  The  results  of  some  experiments 
in  this  connection  carried  out  by  Prof.  C.  I"-.  Thorn  of 
the  Washington  Agricultural  College  were  recently 
read  at  a  meeting  of  Idaho  engineers. 

The  experiments,  which  refer  only  to  one  particu- 
lar soil  strata,  might  be  extensively  developed  in  other 
formations,  and   were  carried  out  as  follows: 

Three  sets  of  furrows  were  made  on  a  field  of 
average  slope  and  soil,  underlaid  by  hardpan  about  2 
ft.  below  the  surface.  The  field  had  not  been  irri- 
gated for  several  weeks  and  the  top  soil  was  very 
dry.  Each  set  consisted  of  three  furrows,  300  ft.  long. 
.\t  the  head  and  foot  and  at  each  100-ft.  interval  they 
were  drawn  together  and  a  4-in  weir  installed.  On 
set  .\  the  furrows  were  ^'/j  in.  deep  and  20  in.  a|>art. 
A  fl<iw  of  1.4  miner's  inches  at  the  head  was  divided 
among  three  furrows.  Water  ran  through  the  first 
100  ft.  in  20  minutes,  200  ft.  in  1  hour  and  300  ft.  in 
3  hours  and  10  minutes.  The  furrows  were  wet  across 
and  jiractically  the  same  ((uantity  wastetl  out  the  low- 
er end  as  was  going  in  at  the  head  in  Sj-i  hours. 

On  set  R  the  furrows  were  30  in.  apart  and  3'  j  in. 
deep.  Two  miner's  inches  were  divide*!  among  the 
three  furrows.  The  progress  of  the  water  was  100 
ft.  in  10  minutes,  200  ft.  in  30  minutes,  and  300  ft.  in 
50  minutes.  Ground  was  wet  across  between  furrows 
in  7'/j  hours  .and  the  soil  taking  practically  no  more 
water  in  Syi  hours. 

Set  C  were  6  in.  deep  and  30  in.  a{>art.  Two  inchc-^ 
were  run  in  the  three  furrows.  The  water  ran  all  the 
way  through  in  an  hour,  (iroinid  was  wet  across  in 
6;i  hours,  and  full  to  saturation  in  7'.i  hours. 


The  Columbia  EiiKinecring  Works  ha5  reguterrd  in 
British  Columbia  as  an  extra-provincial  company,  cslablish- 
inu  its  local  headquarter*  al  Vancouver.  The  head  office  o( 
this  6rm  is  in   iVrtland,  Ore. 
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England's  First  Concrete  Ship 

The  lirst  large  concrete  vessel  ever  produced  in 
England  will  very  shortly  pass  into  the  service  of  the 
Government.  She  has  a  displacement  of  about  900 
tons,  and  a  dead-weight  carrying  capacity  of  some 
400  to  500  tons.  She  follows  the  lines  of  an  ordinary 
steel  ship,  and  has  a  pleasing  appearance. 


New  Chief  Engineer  of  C.P.R. 

MR.  J.  M.  R.  Fairbairn,  M.E.I.C,  has  been  ap- 
pointed chief  engineer  of  the  C.P.R. ,  in  suc- 
cession to  Mr.  J.  G.  Sullivan.  M.E.I.C,  who 
has  retired  to  enter  private  practice,  but  who 
will  retain  his  connection  with  the  compan}'  in  the 
capacity  of  consulting  engineer.  Mr.  Fairbairn  has 
been  connected  with  the  C.P.R.  since  1892,  although 
his  service  has  not  been  continuous  since  that  date. 
Born  in  Peterborough  in  1873,  he  began  his  profes- 
sional career  in  1890  on  surveys  on  the  Otonabee  River, 
and  in  the  same  year  commenced  a  course  of  civil  en- 
gineering at  the  Ontario  School  of  Practical  Science. 
Toronto.  During  the  summer  of  1892  he  was  a  leveller 
and  topograi)her  on  the  preliminary  and  local  surveys 
for  the  Peterborough,  Parry  Sound  and  Sault  Ste. 
Marie  Railway,  under  the  late  Mr.  W.  A.  Ramsay, 
chief  engineer  of  construction  for  the  C.P.R.  In  May 
of  the  following  year  he  graduated  in  civil  engineer- 
ing from  the  School  of  Practical  Science.  From  1893 
to  1895  Mr.  Fairbairn  was  engaged  on  work  for  the 


Mr.  J.  M.  R.  Fairbairn. 

Departments  of  the  Interior,  Militia  &  Defense,  and 
Railways  &  Canals,  while  in  1896  he  had  charge  of 
the  construction  of  the  Lachine  &  St.  Laurent  lines  of 
the  Montreal  I'ark  &  Island  Railwav'  Company.  He 
then  located  in  British  Columbia,  and  in  1897-8  was 
on  mining  work  in  the  Slocan  district,  and  on  passing 
as  a  provincial  land  surveyor  went  into  private  ])rac- 
tice  at  Greenwood,  on  land,  mining  claims,  and  sur- 
veys. 

Augu.st,  1900,  saw  Mr.  Fairbairn  back  with  the 
C.P.R.  on  work  as  leveller  on  the  grade  reduction  sur- 
veys between  Winnipeg  and  Port  Arthur.  After  a 
short  period  as  engineer  in  charge  of  a  section  of  the 
Simcoe-Balsam  Lake  division  of  the  Trent  Canal,  Mr. 
Fairbairn  was  appointed  resident  engineer  of  the 
C.P.R.,  Ottawa.      He   .subsequently   occupied   the    fol- 


lowing other  positions  with  the  company — assistant 
engineer  in  chief  engineer's  office,  Montreal ;  division 
engineer,  Ontario  division,  Toronto;  divi.sion  engineer. 
Eastern  division.  Montreal;  and  assistant  chief  engi- 
neer, Montreal. 

Mr.  Fairbairn  joined  the  luigineering  Institute  of 
Canada  as  associate  member  in  1899,  and' became  a  full 
member  in  190S.   He  has  been  a  member  of  the  Council. 

With  the  exception  of  one  break,  Mr.  Sullivan  has 
been  associated  with  the  C.  P.  R.  since  1895.  In  l')08 
he  was  appointed  assistant  chief  engineer,  and  in  1911 
was  transferred  to  Winnipeg,  becoming  chief  engineer 
in  the  same  year.  Mr.  Sullivan  was  responsible  for 
one  of  the  most  notable  engineering  works  on  the  con- 
tinent— the  construction  of  the  Connaught  Tunnel, 
and  he  also  carried  out  the  great  irrigation  works  in 
Southern  Alberta. 


Montreal  City  Roadway  Costs 

THE  Administrative  Commi.ssion  of  Montreal 
have  been  in  conference  with  the  representa- 
tives of  the  Montreal  Light,  Heat  &  Power 
Consolidated,  Montreal  Water  &  Power  Co., 
Bell  Telephone  Co.,  Public  Service  Corporation,  Mon- 
treal Tramways  Co..  and  Dominion  Gresham  Guaran- 
tee Co.,  on  the  subject  of  repairing  breaks  in  the  streets. 
It  was  agreed  to  abolish  the  old  f^xed  rate  of  $2.50  a 
cubic  yard  paid  by  the  companies,  and  that  the  latter 
pay  the  actual  cost  of  repairing  the  roadways  after  the 
excavations  have  been  made.  With  a  v'iew  to  the 
general  convenience,  it  has  been  arranged  that  the 
companies  make  deposits  of  lump  .sums ;  when  a  com- 
pany applies  to  break  up  a  road,  an  estimate  of  the 
cost  of  repair  will  be  made  by  the  engineering  depart- 
ment of  the  city,  and  the  permit  granted  if  there  be 
sufficient  money  on  deposit  to  cover  the  cost.  No  road 
is  to  be  broken  up  without  a  permit,  except  in- very 
exceptional  circumstances,  such  as  breaking  of  water 
or  gas  mains. 


Mainly  Constructional 

East  and  West— From  Coast  to  Coast 


The  city  of  C'liatliani.  f)iit..  has  agreed  to  co-niierate  witli 
Kent  county  in  a  suburban  good  roads'  scheme  under  the 
provisions  of  the   Ontario   Highway  Act. 

A  permit  was  recently  issued  to  the  Ogilvie  Company 
lor  tlie  erection  of  an  eleven-storey  cleaning  elevator  as  an 
addition  to  their  plant  in  Winnipeg,  Man.  The  estimated 
cost   is  $2,>0,000. 

Building  permits  issued  in  Welland  County,  Ont.,  vor 
the  month  of  June  show  a  big  increase  over  the  same  month 
last  year,  the  figures  being  $96,715  and  $33,5.30,  respectively. 
The  total  for  the  first  six  months  of  this  year  is  $37.S,439,  as 
comijared  with  $155,735  for  the  corresponding  period  in 
1917. 

At  a  recent  meeting  the  council  of  York  County,  Ont., 
passed  a  by-law  to  provide  for  the  extension  of  the  good 
roads  system  further  in  North  York,  thus  including  another 
100  miles  of  roads.  A  by-law  was  also  carried  to  raise  $45,- 
000,  the  share  of  the  county  in  this  year's  highway  pro- 
gramme, and  a  further  sum  for  maintenance   work. 

The  building  permits  issued  in  Toronto  during  the  first 
six  months  of  the  year  show  an  increase  of  $415,337  over  the 
corresponding  period  last  year.    The  figures  are,  respectively 
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13,741,015  and   $:i,:i2.'5,77H.     In  June  of  this  year,   the   value  of 
^hc  permits   was  $1,00.1,1)14,     as   cotnijared   with  »<;2«,7U4   for 
ic   same   month   of   l'.)17. 

The  Ontario  Hydro-cleitric  t'onnnissir>n  has  just  ae- 
Ijuired  tlirouRh  the  C'aniidian  ICciuipmeiit  Co..  Ltd.,  Montreal, 
Iwo  additional  Bucyrus  electrically  operated  shovels,  mak- 
"inK  a  total  of  H  shovels  sold  to  the  Commission.  These  arc 
used  in  connection  with  the  new  300,000  h.p.  plant  of  the 
Commission,  which  was  described  in  a  recent  issue  of  the 
Contract   Record. 

The  Department  of  Railways  has  commenced  improve- 
uunt  work  r)n  the  Stanley  branch  railway  in  New  Bruns- 
wick. ruuniuK  between  Cross  Creek  and  Stanley.  This  line 
was  lately  taken  over  from  the  York  &  Carleton  Ry.  Co. 
The  work  beinj?  done  includes  the  placinR  of  heavy  raits 
and  new  ties,  and  RradinK.  The  number  of  new  ties  to  be 
laid   is  about    IH.OOO. 

Included  in  llic  lonn  list  of  enterprises  incorporated  un- 
der the  B.  C.  Companies'  Act  are  the  following:  Eburnc 
Steel  Co..  Ltd..  head  office  at  Kburne,  Vancouver  district, 
with  capital  of  $100,000;  Rasquc  Chemical  Production  Co., 
Ltd.,  head  office  at  \  ancouver.  capitalized  at  $1,')0.000;  the 
Vickers  ContraclinR  Co.,  Ltd..  head  office  ^t  Vancouver, 
capitalized   at   $10,000. 

The  Defiance  Packing  Co.,  Ltd..  N'ancouver,  throunh 
its  general  man.iger,  A.  H.  Sherman,  has  obtained  permis- 
sion from  the  Vancouver  City  Ct)uncil  to  l)uild  a  packing 
plant  to  cost  $,')0.000  instead  of  one  which  called  for  an 
expenditure  of  only  $7, .500.  The  building  will  be  three  stor- 
eys, of  heavy  mill  construction,  and  will  be  equipped  with 
elevator  and  expensive  refrigerating  machinery  to  care  for 
one   million  pounds  of  fish. 

The  Kipawa  Fibre  Company,  which  is  associated  with 
the  Riordon  Pulp  &  I'aper  Co.,  has  broken  ground  for  its 
new  mill  site,  south  of  Lake  Temiskaming,  in  the  Province 
of  Quebec,  at  what  is  called  Lumsden  Mills,  near  Kipawa 
Lake.  There  is  20.000  h.p.  of  available  power  and  the  com- 
pany has  some  20.000  square  miles  of  timber  lands  for  the 
supply  of  pulp.  It  is  proposed  to  erect  a  mill  with  a  capa- 
city for  100  tons  of  bleached  sulphite  pulp  every  24  hours. 
The  town  and  mill  site  will  cover  about  ten  square  miles. 
The  Canadian  Association  of  Stationary  Engineers  elect- 
ed the  following  officers  for  the  ensuing  year  at  their  recent 
convention  in  London.  Ont.:  Past  president,  R.  F.  Gofton, 
Kitchener;  president,  VV.  M.  Cooke,  Belleville,  Out.;  first 
vice-president,  George  E.  Hall;  second  vice-president,  T.  J. 
Tail,  Montreal;  third  vice-president,  Daniel  L.  Webster. 
Brantford;  secretary,  John  H.  Hale,  Hamilton,  (re-elected); 
treasurer,  Alfred  W.  Roath,  Hamilton,  Ont.,  (re-elected); 
conductor,  Charles  Berry,  Ottawa;  door-keeper,  A.  R.  Tay- 
lor, Toronto.  A  past  president's  jewel  was  presented  to  R. 
F.  Gofton.    Next  year's  convention  will  be  at  Brantford. 

The  government  are  extending  their  plans  in  connec- 
tion with  the  establishment  of  a  district  depot  in  North 
Rosedale,  Toronto.  One  million  dollars  is  to  be  spent  on 
the  new  scheme,  and  it  is  understood  that  provision  will 
be  made  for  accommodating  :).000  men.  Immediately  north 
of  the  St.  Andrew's  College  property,  which  is  being  taken 
over  for  military  hospital  purposes,  is  a  tract  of  land  ac- 
quired by  the  government  at  the  time  of  the  purchase  of 
the  C.N.R.  This  land,  and  probably  another  adjoinin: 
tract,  is  to  be  used  by  the  military  authorities  as  the  site  oi 
the  district  depot.  Buildings  of  the  type  now  in  use  at  the 
Whitby  Convalescent  Hospital  will  be  erected  without  de- 
lay. 

.V  highway  improvement  association  is  being  formed  to 
cover  the  counties  in  eastern  Ontario.  The  movement  orig- 
inated with  the  appointment  of  a  good  roads  committee  in 


Ottawa  by  various  public  l>odict  of  the  city,  following  a 
motion  by  Alderman  Findlay  in  the  city  council  tumr  wtck* 
ago.  This  committee  held  a  recent  incctinK  at  which  repre- 
sentatives of  the  counties  of  Carlton  and  Renfrew  were  pre- 
sent, and  it  was  resolved  that  a  highway  improvement  a»*o- 
ciation  should  be  formc<l  for  the  whole  of  eadern  Ontario. 
The  organization  meeting  was  held  in  the  city  hall,  Otta- 
wa, on  Monday  evening,  July  8,  at  8  p.m.,  all  municipal 
officials  and  others  interested  in  good  road*,  from  Frontenac 
county  to  the  Quebec  borders,  being  invited  to  attend. 

A  deputation  representing  Hamilton,  St.  Catharines, 
and  the  counties  of  Wentworth  and  Lincoln,  recently  inter- 
viewed the  members  of  the  Ontario  Cabinet  with  the  re- 
quest that  the  Q.  &  G.  road  t)e  designated  as  a  provincial 
highway.  Hon.  F.  G.  Macdiarniid,  Minister  of  Public 
Works  and  Highways,  stated  that  he  would  take  the  mat- 
ter up  at  (mce  with  the  engineer  of  the  department  and  he 
believed  'that  arrangements  co\ild  be  made  to  take  the  road 
over  in  about  a  month's  time.  Sir  William  Hearst,  how- 
ever, made  it  clear  that  the  government  would  undertake 
no  capital  expenditure  on  the  highway  at  the  present  time. 
The  Q.  &  Ci.  road,  as  it  is  popularly  known,  joins  Hamilton 
and  Queenston.  it's  length  being  47  miles.  It  is  a  favorite 
motor  route  and  especially  since  the  reciprocity  of  licenses 
there  has  been  a  big  increase  in  tourist  trafTic. 


Personals 

Mr.  Russel  .\.  Stinson  has  been  appointed  a  member  of 
the  Public  Utilities  Commission  of  St.  Catharin<-»  Hni  in 
place  of  Mr.  H.  J.  McAvoy,  who  has  resigne<l 

Quartermaster-Sergeant  W.  J.  Sloan,  w^ith  the  C.L.F., 
in  France,  some  time  ago  had  the  misfortune  to  be  wound- 
ed in  the  right  arm  by  a  piece  of  high  explosive  shell.  In 
civil  life  Q.M.S.  Sloan  is  senior  partner  in  the  firm  of  .Sloan 
&  Harrison,  building  contractors.  New  Westminster 

Mr.  A.  W.  Campbell,  who  retired  recently  as  deputy 
minister  of  railways,  will,  it  is  understood,  be  appointed  to 
a  position  by  the  government  in  connection  with  a  federal 
scheme  for  the  improvement  of  the  roads  and  highways. 
Mr.  Campbell  is  an  enthusiastic  good  roads  man.  having 
been  for  years  at  the  head  of  the  movement  in  Ontario. 

Mr.  G.  E.  Porter,  engineer  in  charge  of  work  on  the 
famous  Quebec  bridge,  on  June  7th  gave  an  intensely  in- 
teresting account  of  the  history  of  the  great  span  to  a  large 
N'ancouver  audience,  under  the  auspices  of  the  Vancouver 
branch  of  the  Engineering  Institute  of  Canada.  Mr.  Porter 
used  many  slides  to  illustrate  his  lecture,  showing  the  dif- 
ferent stages  of  construction.  The  same  lecture  was  re- 
peated on  June  8th  at  Victoria. 

Messrs.  Chapman  and  McGifHn.  .Architects.  Toronto.  '^ 
have  recently  dissolved  partnership.  Mr.  .Mfred  Chapman 
has  removed  his  office  from  93  King  St..  east,  to  the  Har- 
bour Commissioners'  Building,  foot  of  Bay  St.  Major  R. 
B.  McGiffin,  who  has  been  on  active  service  since  the  out- 
break of  the  war,  has  been  promoted  to  the  rank  of  Lt.-Col. 
and  been  placed  in  charge  of  the  Engineers  of  No.  S  Mili- 
tary District,  with  headquarters  in  Toronto,  Ont. 


Trade   Publication 

The  Canadian  Ingersoll-Rand  Co.  have  jn*t  issoed  a 
new  catalogue  of  their  direct  lift  vertical  air  hoist*.  The 
booklet  is  well  illustrated,  and  gives  complete  details  of  the 
different  types  of  valve  used  for  various  claste*  of  work  up 
to  .'i  tons'  capacity  —  the  dust  proof  single  acting,  the 
dust  proof  air  balanced,  'the  dust  proof  double  acting. 
Complete  tables  arc  given,  including  a  useful  table  of  the 
free  air  consumption  of  the  hoists. 


Contracts   Department 

News    of    Special    Interest    to    Contractors,    En^neers,    Manufacturers    and 

Dealers  in  Building  Supplies 


Waterworks,  Sewerage   and 
Roadways 

Laterriere,  Que. 

The  Town  Council  are  constructing 
gravel  roads  costing  $16,000.  Engineer, 
J.  F.  Trenon. 

New  Brunswick,  Province  of 

The  Department  of  Public  Works, 
Provincial  Government,  contemplate  road 
work  on  North  Lake  Road,  Nashwaak 
Road  and  Broad  Road.  Minister,  P.  J. 
Veniot,  Fredericton. 

Port  Moody,  B.C. 

The  Department  of  Public  Works, 
Provincial  Government,  contemplate  the 
construction  of  two  miles  of  road  cost- 
ing .$10,000.  Engineer,  A.  E.  Foreman, 
16i:i   I'.elmont  .Ave.,  Victoria. 

St.  Catharines,  Ont. 

Tenders  are  being  received  addressed 
to  the  Board  of  Works  until  5  p.m.,  July 
18,  for  sewage  pumping  station  and  main 
for  the  City  Council.  Plans  and  specih- 
cations   with   the    engineer,   W.    P.    Near, 

Schreiber,  Ont. 

Tenders  are  being  received  for  the 
construction  of  a  mining  road  from  here 
to  Big  Duck  Lake  for  the  Duck  Lake 
Mining  Co.,  Ltd.,  105  South  May  Street, 
Fort   William. 

Windsor,  Ont. 

Tenders  are  being  received  until  July 
23  by  the  engineer,  Morris  Knowles, 
Bank  of  Commerce  Bldg.,  for  the  con- 
struction of  an  intercepting  sewer  for  the 
Town  Council. 

York  Township,  Ont. 

Tenders  will  be  received  until  July  i:i 
for  the  construction  of  6-inch  cast  iron 
water  mains  on  High  Street  and  Ken- 
wood Avenue  for  the  Township  Coun- 
cil. Engineer,  F.  Barber,  40  Jarvis  St., 
Toronto. 

CONTRACTS  AWARDED 
Blenheim  Township,  Ont. 

Mbert  Moyer.  Drumbo,  has  the  gen- 
eral contract,  and  A.  B.  Hewitt  Company, 
Priceton,  the  tile  contract  for  the  con- 
struction of  the  "lloldsworth"  drain  for 
the  Township  Council. 

East  Oxford  Township,  Ont. 

.V.  E.  Mailer  and  .\.  B.  Hewitt  have  the 
general  contract  for  tile  drain  tor  the 
Township   Council. 

Hatley  Village,  Que. 

Edouard  Prevosl.  Acton  Vale,  has  the 
general  contract  for  the  construction  of 
roads  costing  $"14,000  for  the  Municipal 
Council. 

Islington,  Ont. 

J,  J.  Quirk,  3  Lincoln  Ave.,  Toronto, 
has  the  general  contract  for  the  construc- 
tion of  sidewalks  on  Canning  and  Isling- 
ton   Streets   for  the   Village   Council. 

Roxborough  Township,  Ont. 

McLean  &  Stidwell,  Cornwall,  have  the 
general  contract  for  drainage  work  cost- 
ing $15,132  for  the  Township   Council. 


Ste.  Anne,  Man. 

Loewan  &  Brandt,  Steinbach.  have  the 
general  contract  for  reinforced  concrete 
culverts   for   the    Municipal    Council. 


Railroads,  Bridges  and  Wharves 

Grey  County,  Ont. 

Tenders  arc  being  received  by  the 
Road  Superintendent.  J.  Johnston,  1240 
Fourth  Ave.  W.,  Owen  Sound,  until  6 
p.m..  July  15,  for  the  erection  of  two 
bridges   for   the    County   of   Grey. 

Judique,  N.S. 

Tenders  are  lieiiig  received  by  the  sec- 
retary, R.  C.  Desrochers,  Ottawa,  until 
noon,  July  2:1,  for  the  reconstruction  of 
a  portion  of  breakwater  at  McKay's 
Point  for  the  Department  of  Public 
Works,    Dominion    Government. 

Lansdowne,  Mnt. 

Tenders  are  lieing  received  by  the  sec- 
retary-treasurer, M.  E.  Boughton,  Arden, 
until  2  p.m.,  July  16,  for  the  erection  of 
a  reinforced  concrete  arch  bridge  over 
White  Mud  River  for  the  Municipal 
Council. 

Shediac,  N.B. 

Tenders  are  being  received  by  the  sec- 
retary. R.  C.  Desrochers,  Ottawa,  until 
noon,  July  21!,  for  repairs  to  public  wharf 
for  the  Department  of  Public  Works. 
Dominion  Government. 

CONTRACTS  AWARDED 
Calgary,  Alta; 

McDougall  &  Co.,  First  St.  W.,  have 
the  general  contract  for  freight  sheds, 
etc..  costing  $50,000,  for  the  Grand  Trr.nk 
Pacilic  Railway.  .Architect.  J.  G.  Le- 
Grand. 

Chicoutimi  Parish,  Que. 

Thaddie  Brisson.  Chicoutimi.  has  the 
general  ct)ntract  for  $6,000  highway 
bridge  for  the  Town  Council. 

Levis.  Que. 

C.  11.  Jackson  &  Co..  34  Dalhousie  St.. 
Quebec,  and  the  National  Cartat,e  & 
Supply  Co.,  Ltd..  18  Seventh  Street.  Li- 
moilou.  have  the  general  contract  for 
reconstruction  of  electric  railway  at  a 
cos)  of  $14,000,  for  the  Levis  County 
Railway,   Commercial   St.,  Levis. 

Fort  William,  Ont. 

Carter-Halls-.Mdinger  Co.,  1010  Union 
Bank  Bldg.,  Winnipeg,  have  the  genera' 
contract  for  $10,000  extension  to  round- 
house for  the  Canadian  Pacilic  Rai'way, 
bead  tffice,   Montreal. 

St.  Basile  Le  Grand,  Que. 

W.  E.  Poulin,  Marieville.  has  the  gen- 
eral contract  for  concrete  liridge  for  the 
Municipal   Council. 


Public  Buildings,  Churches 
and  Schools 

Burdett,  Alta. 

Tenders  are  now  being  received  by  the 
secretary,   F.   A.   Lunibard,   for   the   erec- 


tion  of  a  .$30,000  school   for  the   Burdett 
Consolidated    School    District. 

Coaldale,  Alta. 

Tenders  are  in  and  contracts  will  be 
awarded  shortly  for  the  erection  of  a 
school  for  the  Ready  Made  Consolidated 
School  LMstrict  No.  46.  Secretary,  H.  P. 
().   Ber. 

Crawford  Bay,  B.C. 

Tenders  are  being  received  by  the 
Minister  of  Public  Works  until  noon,  July 
16.  for  the  erection  of  school  and  out- 
buildings for  the  Department  of  Educa- 
tion. Parliament  Bldgs.,  Victoria.  En- 
gineer,  A.    E.   Foreman. 

Dundas,  Ont. 

School  board  contemplates  the  erection 
of  a  school.     Secretary,  W.  H.  Moss. 

Edmonton,  Alta. 

Scliool  i'.oard  will  erect  a  $10,7.'i7 
school.     Secretary,  VV.  Bradey,  Civic  Blk. 

Forestry,  Alta. 

Tenders  are  in  and  contracts  will  be 
awarded  shortly  for  the  erection  of  a 
school  for  the  I'"orestry  School  Board. 
Secretary,  A.  F.  Van   Kley. 

Halifax,  N.S. 

St.  Mark's  Church  contem))late  the 
erection  of  a  church  on  Kay  St.  Pastor, 
Rev.  N.  E.  Lemoine,  Gottingen  St. 

Hamilton,  Ont. 

The  Board  of  Education  contemplate 
the  erection  of  a  public  school  on  Murray 
Street.  Secretary,  R.  H.  Foster. 

High  Prairie,  Alta. 

Tenders  are  to  be  called  shortly  Si>t 
the  erection  of  Consolidated  School  for 
Prairie  River  S.  D.  No.  1833.  Secretary, 
S.    K.    Read. 

Kinmundy  P.O.,  Alta. 

Plans  and  specifications  are  with  the 
secretary-treasurer,  Colin  T.  Leich.  who 
will  receive  tenders  until  noon,  July  1.5, 
for  the  erection  of  a  frame  school  for 
Thackery    Schotd    District    No.    3501 . 

Lethbridge,  Alta. 

Tenders  are  being  received  until  July 
23  for  decorating  and  painting  several 
schools  for  the  School  Board.  Secretary- 
treasurer,  John   H.  ]'"lettwood. 

Plans  are  in  progress  for  $75,000  two- 
storey  provincial  police  station  for  the 
Department  of  Public  VX'orks.  Provincial 
Government.     Minister,  Hon.  S.  J.  Latta. 

Vancouver,  B.C. 

Tenders  are  lieing  received  liy  the  sec- 
retary, Edward  Cannell,  until  5  p.m.,  July 
15,  for  general  trades,  including  plumb- 
ing and  heating,  for  $60,000  tuberculosis 
clinic  for  the  Rotary  Club  of  Vancouver, 
Hotel  Vancouver.  Plans  and  specilica- 
tions  with  the  architect.  J.  A.  Benzie, 
510  Hastings  St.  W. 

Vegreville,  Alta. 

B}--law  will  be  submitted  for  the  erec- 
tion of  a  public  library  for  the  Town 
Council.     Clerk.   Miss   M.  G.   Warren. 

Vegreville,  Alta. 

By-law  will  be  submitted  for  the  erec- 


July    IT.    Iini 


'HE    CONTRACT    RECORD 


sn. 


^^1^  .  J    1^^    esiAttiwio  IBM  "f  our  cities  and  towns  are  living  at  the  present  time. 

^^   ^    __^^i^g^^%\    I  JU^^k  1  ^^^  evidences  of  luxury  and  extravagance  ' 

M^^V^f  W^4l      I      l%j^f^^\Y*#l  '■'^^'^  ""  ^^*"  '*t»'c<^t'^  rei)resent  a  very  small  |h - 

II    JIiLI.^^^^^    I   mw%^l  JI    W  "^  '""'  I"*l'i<'3ti""^-     '^'i^'  the  number  of  firms 

m^^*»*'  M.  \,    ^^\^A  \M  can  justly  be  accused  of  profiteering,  while  doubtk■^^ 

^^^K  |r_»  «^;_ -,__i_/^     Ti     -ri^w  »•  ^"'^'^  *'"  •^"'^t,  is  nevertheless  very  small.    These  are 

^ UlQlIlCCnilQ    KCVICW  f-'i*'t«.  that  the  labor  man  probably  df>cs  not  take  int- 

cimsideration.     When   he    strikes   he   has   it    in    iumI 

Published  Each  Wednesday  by  *'''''^  '^*^  '^  taking  his  extra  wage  from  the  p 

UTTr^u   ni     i^yf  A/-T  T?  A  ivT    T  T ii/f  iTT^i-*  ''"-'  ^^^^a'tl'v  and  the  extravagant,  when,  as  ;; 

JrlULrrt   1^.   MAt.^L,IiAl\,  L,1M1 1  iiU  of  fact,  much  the  larger  percentage  of  it  comes  from 

HUGH  C.  MacLEAN,  Winnipeg,  I'rcsident.  the  sparse  incomes  of  a  class  of  people  no  better  oflf 

THOMAS  S.  YOUNG,  General  Manager.  tlian  himself  and  in  a  much  less  favorable  position 

HEAD  OFFICE   -    347  Adelaide  Street  West,  TORONTO  to  hold  the  pistol  to  their  employers  and  whose  em- 

■ lelephone  A.  8700 ployers,  indeed,  are  in  no  position  to  recognize  claims 

MONTREAL  -  Telephone  Main  3299  -  119. Board  of  Trade  ^'/"i  '"^'■*^^^^'*  remuneration,  however  just  and  rea.son- 

WINNIPEG  -  Tel.  Garry  856  -   Electric  Railway  Chambers  able  these  may  be.  .       .         .      , 

VANCOUVER     -     Tel.  Seymour  2013     -     Winch  Building         .„'*    '•''  i"**   possible    that    the   board    of   arbitration 

NEW  YORK  -  Tel.  3108  Beckman   -    1133  Tribune  Building  '''"  ""*  ^"^  '"  f*^"''  '^    the  men,  but.  in  general,  it 

CHICAGO    -   Tel.  Harrison  5351    -    1413  Gt.  Northern  Bldg.  '"">'   ^^,   '"•^'*<^'l    V^T    ^^^^   ^*"^    "'*"    ^^'''^    ""'*'"    ^^''" 

LONDON.  ENG. 16  Regent  Street  S.W.  ':^^^.-    '^  ''"*''"  "'  arbitration.  comp<.sed  as  this  b<«rd 

is,  is   practically  a  one-man   tribunal.    The  city's  re- 

SUBSCRIPTION  RATES  prescntativcs  may  naturally  be  expected  to  op|H>se  an 

Canada  and  Great   Britain,  $2.00.     U.  S.  and  Foreign,  $3.00.  increase,  the  men's   representatives      will    be   c'liially 

Single  copies  10  cents.  eager  to  exact  the  last  drop  of  bUnxl.    The  decision 

Authorized   by   the    Postmaster    General   (or    Canada,    for    trantmittior.  thuS    reStS    with    the    chairman.      If    it    happens    in    the 

as  second  class  matter.  ,  ,    ,„  u   .o.^        ,     r.      »=  present  casc,  as  is  Fo  often  the  case,  that  a  chairman 

Kntercd   as  second  class   matter   July    18th,   1914.  at   the    Postomce  at'.,  ,  i_.ir  i  ■• 

Buffalo.  N.  v..  under  the  Act  of  Congress  of  March  8.  1879.  Cannot  be  agreed  Upon  by  the  four  members  already 

;;;— ^  7^  ,_        8  ii^TM  i»Pl>«''"ted  and  the  government  is  asked  to  name  hini, 

"     ! ;  it  may  almost  be  taken  for  granted,  at  least  if  one  is 

.  .  guided  bv  precetlent.  that  such  apj>ointment  will  be 
Principal  Contents  P,,,  favorable' to  the  men's  cause. 
Editorial 357  We  are  of  the  opinion  that  the  Dominion  Govern- 
New  Bridge  on  the  C.  N.  R.  over  St.  Maurice  River  ....  559  inent  at  the  present  time  should  exercise  power  to 
The  Place  of  the  Architect  in  the  Field  of  Construction  561  make  strikes  impossible,  at  least  while  the  war  is  in 
A  Standard  System  for  Recording  Motor  Truck  Costs  ..     5t)4  progress.      They      have    gone   so   far  as   to  say   that 

Camp  Sanitation  ...   566  everybody  shall  be  emj)loyed  in  some  useful  occupa- 

Hints  to  Contractors 568  tion.  and  surely  it  is  the  height  of  extravagance  for 

Effects  of  Grading  of  Sands  and  Consistency  of  Mi.x  on  useful  man  power  to  be  walking  the  streets  at  a  time 

Strength-of  Concrete 569  when  their  products  are  so  urgently  needed,  to  say 

••"ire  Resistance  of  Concrete  Columns n  nothing  of  the  tremendous  inconvenience  that  inevit- 

Waterproofing  Concrete  Ships  and  Other  Strui an >.>... .     :)ri  ably  results  to  every  other  branch  of  trade  when  one 

Mainly  Constructional 5"2  cog  in  the  wheel  refuses  to  do  its  part . 

Doubtless  the  majority  of  people  are  lo«iking  for- 
ward to  the  time  when  the  war  will  be  over  and  labor 
Stop   Catering   to   Labor  will  be  more  plentiful  and  the  present  unbearable  con- 
And   Solve  the    Problem  ditions  relieve  themselves,    but    in    the  meantime  it 

seems  to  be  the  tendency  on  the  part  of  our  govern- 

Tl  1  j-.  labour  trouble  in  Toronto  between  the  city  ^,p„f^  .^„^  ^f  j,^p  ^j^jj^  ^^^^^  ,,.,  ^3,^^  ^^  j,,^.  laj^ring 

and  its  employees  has  been  settled  by  the  ap-  element.    It  is  an  unhealthv  condition,  and  we  do  not 

l)ointineiit  of  a  board  of  arbitration  of  five  mem-  helie%  e   the   labor  situation   can   ever  be   solved   until 

hers,  two  to  be  appointed  by  the  city,  two  by  t,^^,^^.  j„  ^uthoritv  have  sufficient  backbone  to  disre- 

thc  men,  and  a  chainiian  to  be  chosen  by  the  four  mem-  ^jj^d  the  possibilities  of  the  antagonism  of  the  labor 

bers.  element  at  election  time. 

It  is  fortunate  that  the  city  was  able  to  avert  an  

""Extended  strike  of  its  employees  at  this  time,  and  par- 
ticularly so  on  account  of  the  genral  unrest  among 
labor  tfia<  «  strike  in  any  one  section  of  it  is  almo.st 
certain  to  create.-  A  general  strike  under  present  war 
conditions  would  be  a  very  serit)us  matter,  which,  ap- 
parently, the  men  realize  and  are  not  slow  to  take  ad- 
vantage of.  That  they  realize  in  anything  likrthe  same 
proportion  their  obligation  to  the  country  in  continu- 
ing war  and  other  essential  business,  is  not  equally 
evident. 

It  is  (|uite  true  that  the  men's  argument  that  they 
are  iiiiable  on  the  present  scale  of  wages  tt»  live  in  the 
manner  tliev  would  like  to.  is  a  rea.>ionabIe  one.  How- 
ever, it  must  be  remembered  that  this  is  a  condition 
under  which  a  very  larye  i>roportioii  of  the  population 


Care  in  Design  (Jreatly  Enhances 
.Vrchitectiiral  Features  of  Bridges 

FKI'.tJLl-lN  ri.V  bridge>  and  othci  -oiKtuic- 
do  not  fit  in  well  with  the  landscape,  due 
either  to  a  misunderstanding  of  the  nature  of 
the  details  which  add  artistic  beauty  to  the 
structure  or  to  a  neglect  of  these  details.  Few  muni- 
cipal officials  are  interested  in  artistic  features  which 
they  believe  can  only  be  obtained  at  a  considerable 
e.\tra  expense.  If  a  bridge  stands  up  well  under  traf- 
fic and  resists  shifting  in  times  of  high  water,  it  has 
no  doubt  given  service  f«ir  which  it  was  d< 
While  the  subject  of  artistic  treatment  is  re. 
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a  rigid  requirement,  yet  it  is  surprising  what  can  be 
done  to  make  a  bridge  or  a  building  form  a  part  of 
the  landscape. 

It  seems  to  be  the  general  opinion  that  a  piece  of 
construction  can  only  be  made  artistic  by  certain 
"added  on"  treatment  to  the  structural  members,  in 
the  form  of  fancy  hand-rail  scrolls,  lighting  fixtures, 
etc.  Jdowever,  there  is  a  possibility  of  adding  greatly 
to  the  pleasing  lines  of  a  bridge  by  carefully  consid- 
ering the  type  which  will  best  .suit  the  surrounding 
conditions,  not  only  as  regards  the  loads  to  be  carried 
and  the  most  economical  type  of  truss,  but  also  that 
which  will  conform  best  with  the  symmetrical  lines 
and  the  individuality  of  the  surrounding  landscape. 
For  comparison  w.e  will  consider  our  streets  in  resi- 
dential districts. 

In  order  to  beautify  the  section  under  consideration, 
we  frequently  insert  curves,  avoiding  right-angled  cor- 
ners as  much  as  possible.  Should  not  this  effect  be 
carried  farther?  There  can  be  little  doubt  that  this 
curve  feature  (although  it  is  one  which  the  engineer 
generally  tries  to  avoid  because  of  the  increased 
amount  of  calculation  required)  forms  an  important 
part  in  making  a  bridge  an  interesting  component  in 
the  landscape,  especially  if  the  roads  in  the  immedi- 
ate vicinity  contain  many  curves.  On  a  straight  road 
the  curved  member  may  not  fit  in  so  admirably,  but 
the  ordinary  pony  truss,  for  example,  may  suit  the 
conditions  much  better  both  as  regards  economy  and 
symmetry . 

In  studying  the  photograjihs  of  well-known  bridges, 
how  often  we  see  where  the  bridge  is  open  to  criticism 
as  being  too  sc|uat  or  too  high,  having  too  many 
spans  of  unequal  dimension,  having  evident  misplace- 
ment of  certain  structural  outlines  and  so  on.  There 
are  evidently  certain  governing  features  about  a 
structure  which  determine  whether  it  is  going  to  pre- 
sent a  handsome  appearance  or  merely  serve  as  an  aid 
in  transportation . 

A  steel  bridge,  to  the  ordinary  layman,  seems  to 
convey  an  impression  of  great  skill  and  perfection  in 
workmanship,  as  well  as  a  structure  which  will  stand 
up  under  all  conditions  and  be  capable  of  a  consider- 
able amount  of  elasticity ;  in  this  class  of  bridge  there 
is  a  wide  scope  for  the  develojjment  of  architectural 
attractiveness  by  varying  the  style  and  shape  of  the 
structural  members  and  carefully  placing  the  spans. 

In  regard  to  the  reinforced  concrete  structure,  we 
have  a  type  which  conveys  a  somewhat  different  im- 
pression to  the  mind  of  the  man  on  the  road.  The 
inner  construction  is  not  open  to  the  eye  and  the  mas- 
siveness  of  the  construction  gives  the  bridge  a  some- 
what stolid  and  inelastic  appearance,  and  yet  it  con- 
veys to  the  mind  a  pleasing  outline  and  one  which  is 
a  credit  to  its  designers.  In  the  concrete  bridge  there 
is  also  a  wide  field  for  development  in  architectural 
features.  This  was  well  shown  in  the  successful 
treatment  of  the  reinforced  concrete  arch  bridge  de- 
signed by  Mr.  Barber,  s])anning  the  11  umber  River, 
recently  described  in  the  Contract  Record. 

There  is  little  doubt  that  each  bridge  or  building 
could  have  its  special  adaptation  to  its  particular  lo- 
cation and  that  architectural  features  may  be  con- 
tained in  the  bridge  at  such  a  small  increased  cost,  if 
any,  that  they  would  warrant  consideration  by  muni- 
cipal and  public  officials.  Then  again  we  have  to 
considei  features  concerning  the  bridge  site.  Gener- 
ally, for  exam])le,  it  is  desirable  to  carry  the  natural 
grade  of  the  road  over  the  bridge  floor.  If  this  is  not 
possible  owing  to  high  water  conditions  which  require 


increased  floor  height  above  mean  water  level,  the 
approaches  should  be  eased  oft'  to  make  the  change 
of  grade  as  gradual  as  possible. 

Cracked  and  poorly  surfaced  abutments  are  a  fre- 
quent source  of  unsightly  appearance,  especially 
where  the  coarse  aggregate  of  the  mixture  is  visible 
at  the  surface,  and  the  shape  of  the  piers  and  wing 
walls  has  much  to  do  with  bringing  out  the  architec- 
tural features  of  the  structure,  especially  where  the 
approaching  roads  are  so  curved  that  a  side  view  of 
the  structure  is  presented  to  the  travelling  public. 


Is  a  Concrete  Pavement  or  Road  Surface 
an  Arch  Bridge? 

WHILE  an  arch  ])rincii)le,  when  referred  to 
in  civil  engineering  work,  generally  is  con- 
nected with  some  part  of  a  building  or 
bridge,  the  fact  that  all  our  pavements  are 
arches  probal)ly  has  not  been  duly  considered.  On  a 
road,  for  instance,  the  rise  of  the  crown  is  governed 
mainly  by  the  nature  of  the  subgrade  soil,  the  width 
of  the  road  bed  and  class  of  pavement  to  be  laid,  while 
on  the  other  hand,  the  rise  of  an  arch  bridge  depends 
to  a  large  extent  on  the  span  and  the  direction  in 
which  the  resulting  stress  will  be  transmitted  to  the 
abutments  anrl,  finally,  the  surrounding  soil. 

I'robably  the  main  difference  between  the  arch 
])rinciple  in  the  bridge  and  in  the  road  surface  is  that 
in  the  first  instance  the  pressure  is  transmitted  to  in- 
dividual abutments,  while  in  the  case  of  a  road  surface 
the  sub-soil  acts  as  a  continuous  abutment.  As  to 
how  arch  action  would  tend  to  make  a  pavement 
more  stable  under  heavy  traffic  travelling  at  high 
s])eeds  is  a  matter  oi)en  for  discussion.  It  may  be 
that  failures  in  a  pavement  are  often  caused  by  the 
inability  of  the  arch  to  sustain  loads  when  certain 
]5ortions  of  the  sub-soil  have  become  disintegrated. 
Althought  this  jjrinciple  of  arch  action  in  road  con- 
struction is  worthy  of  consideration,  it  does  not  seem 
jjracticable  at  present  to  apply  methods  of  arch  bridge 
design  to  the  pavement  because  of  the  more  or  les.s 
unstable  condition  of  the  ])avement's  so  called  contin- 
uous abutment. 


Acute  Housing  Situation  is  General 

Sault  Ste.  Marie,  Ont.,  like  a  great  many  other 
towns  and  cities  throughout  the  Dominion,  is  faced 
with  an  acute  housing  problem.  Sir  \\'illiam  Hearst 
recentlv  attended  a  meeting  there,  at  which  the  situa- 
tion was  discussed.  The  ([ucstion  of  changing  the  On- 
tario Housing  .\ct  to  meet  present  conditions  was 
brought  up  and  the  Premier  assured  the  j>;athering  that 
there  would  be  no  difficulty  in  having  any  legislation 
passed  which  would  hel]i  to  solve  the  problem,  either 
for  communities  or  the  province  as  a  whole.  He  had 
no  policy  or  plan  to  announce,  however,  as  none  had 
been  formed.  Referring  to  the  committee  vyhich  had 
been  appointed  in  Toronto  to  deal  with  the  subject, 
the  Premier  said  that  he  wanted  to  obtain  all  possil)te 
information  and  would  report  to  that  committee.  He 
also  enquired  as  to  whether  there  was  a  demand  for 
houses  on  the  instalment  plan,  and  mentioned  exemj)- 
tion  from  taxation  as  a  possible  means  of  encouraging 
building.  .After  some  discussion,  in  which  no  definite 
conclusions  were  reached,  .Sir  William  suggested  that 
a  committee  be  apjiointed  to  handle  the  matter  and 
collect  all  information  possible,  to  be  forwarded  to  him 
at  Toronto  and  placed  before  the  committee  there. 
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New  Bridge  ontheC.N.R.over  St. 
Maurice  River  at  Grand  Mere 


By  Mr.  H.  M.  While* 


ANICW  bridge,  replacing  the  old  cantilever,  has 
just  been'  completed  on  the  Canadian  North- 
ern Railway,  Eastern  Lines,  over  the  St.  Maur- 
ice River,  about  one  mile  east  of  (irand 
Mere,  P.Q.  The  bridge,  as  seen  in  the  plan.  Fig.  II., 
consists  iTf  two  100  foot  deck  plate  girder  spans,  two 
115  foot  deck  truss  spans,  one  250  foot  deck  truss 
span  and  one  38  foot  deck  plate  girder  span.  The  old 
cantilever  bridge,  shown  as  Fig.  I,  was  built  by  the 
Dominion  Bridge  Co.  Ltd.,  in  1895,  and  was  flanked 
on  the  western  side  by  a  100  foot  deck  lattice  span, 
the  remaining  portions  of  the  depression  being  served 
by  wooden  trestles.  In  1910  the  western  wooden 
trestle  was  burned  and  the  lattice  span  wrecked  by  a 
train,  the  bracing  of  the  west  anchor  arm  of  the  can- 
tilever being  at  the  same  time  slightly  damaged.  To 
take  the  ])lace  of  the  destroyed  trestle  and  lattice  span 
a  steel  trestle  consisting  oi  two  bents  and  three  deck 
l)late  girder  spans  was  constructed  by  the  Dominion 
Bridge  Co.  In  1915  the  sway  and  stringer  bracing 
of  the  main  cantilever  were  reinforced  and  in  this  con- 
dition the  old  structure  served  to  carry  the  traffic 
until  the  present  summer. 

In  order  to  reduce  the  excessive  grade  at  this  point 
the  track  has  been  raised  fifteen  feet,  which  makes 
the  distance  from  base  of  rail  to  ground  line  for  the 
intermediate  piers  about  70  feet  and  in  rjruer  to  mini- 
mize the  height  of  the  piers  the  trusses  were  made 
deeper  than  would  otherwise  have  been  necessary. 
The  truss  spans  only  are  new  this  year,  the  eight- 
year-old  girders  from  the  trestle  mentioned  above 
being  used  on  new  piers.  The  side  truss  span  has 
four  panels  at  28  ft.— 1>^  in.    and    is  35  ft.— 9'      in 
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deep,  while  the  channel  span  has  eight  pancU  at  30 
ft. -9  in.  and  is  36  feet  deep  to  the  centre  of  gravity  of 
chords.  The  chords  and  diagonals  of  the  trusses  are 
built  up  box  sections  while  the  posts  arc  I  sections. 
composed  of  a  web  plate  and  four  angles.  The  pier 
members  are  steel  castings  with  pin  bearing  between 
truss  and  shoes.  There  are  the  usual  two  lines  of 
plate  girder  stringers,  heading  into  the  floorbeams. 
The  piers  being  about  50  feet  high  and  the  river 
here  very  deep,  erection  by  the  cantilever  method 
was  naturally  adopted.  The  erection  stresses  were 
nowhere  large  enough  to  affect  the  sections  of  the 
truss  members  so  that  no  extra  metal  was  necessitat- 
ed by  erecting  in  this  manner.  The  west  truss  span 
was  erected  first.  A  timber  bent  was  built  at  the 
centre  of  this  span  and  the  truss  was  assembled  by 
means  of  a  Bay  City  derrick  car  working  from  the  old 
bridge.  A  12-ton  stiffleg  derrick,  shown  in  the  photo- 
graph, was  then  set  up  on  the  span  on  trucks  which 
ran  on  the  top  chords  and  with  this  derrick  the  west 
half  of  the  channel  span  was  erected,  cantilevering  out 
from  pier  3.  The  115  ft.  span  was  used  as  an  anchor 
arm  and  additional  counterweight  over  and  above  the 
weight  of  the  steel  was  secured  by  anchoring  the 
"free"  end  of  this  truss  span  to  pier  4,  using,  for  thi> 
purpose,  two  2  in.  dia.  bolts  17  ft.  2  in.  long,  at  each 
corner.  The  east  half  of  the  bridge  \\:i>  th-n  irected 
in  precisely  the  same  manner. 

The  cantilever  portion  was  conui^uw  i..  ine  an- 
cht)r  span  of  the  top  chords  by  four  12  in.  x  I  in. 
plate  links  on  5  in.  dia.  pins,  and  at  the  bottom  chords 
were  held  apart  by  cast  steel  r«.K*ker  bkKks.  These 
links  were  made  4%  inches  short  of  the  normal  length 
in  order  that  the  ends  of  the  cantilevers  at  the  centre 
of  the  channel  would  be  elevated  alxjvf  normal  to 
facilitate  ntaking  the  centre  connection.  The  ex{Nin- 
sion  pier  members  were  arrange*!  to  acconim«Klate  the 
expansion  of  the  bottom  chords  during  the  change 
fronj  the  cantilever  to  the  simple  span  conditions. 
I'o  permit  of  a  final  adjustment  in  case  the  chords 
did  not  meet  at  the  centre  of  the  channel  sj>an.  both 
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pier  members  on  pier  3  were  on  rollers  on  which  the 
west  half,  both  cantilever  and  anchor  span,  could  be 
moved  a  few  inches  forward  or  backward  as  might 
be  necessary.  However,  no  such  adjustment  was 
necessary  as  when  the  last  section  of  bottom  chord 
was  lowered  into  place  it  fitted  jierfectly  and  the  bolts 
connecting  it  to  the  centre  bottom  lateral  plate  were 
put  in  place  without  difficulty.  The  anchorages  were 
then  gradually  loosened  allowing  the  middle  of  the 
channel  span  to  descend  and  as  the  holes  in  the  gus- 
set plate  came  to  a  match  with  those  in   the  web  of 


bridge  on  Saturday  and  over  the  new  one  on  Monday. 
These  spans  being  too  heavy  to  be  handled  as  a 
whole  were  cut  apart  and  the  separate  grinders  moved 
by  means  of  two  30  ton  Bay  City  derrick  cars,  which 
have  a  capacity  of  16  tons  at  25  feet  radius.  One  car 
worked  on  the  west  end  of  the  old  bridge  and  the 
other  on  the  new  truss  spans.  The  girders  weighed 
31  tons  each  and  special  care  had  to  be  taken  in  hitch- 
ing to  these  so  that  the  cars  would  not  be  overloaded. 
The  first  steel  was  erected  on  "Feb.  1st,  the  channel 
span   was  connected  at  the  centre  f)n   .Vpril  2nd   and 
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the  bottom  chord  the  bolts  were  entered,  and,  the 
span  being  lowered  still  more,  the  diagonal  connec- 
tion and  top  chord  splices  were  bolted.  As  soon  as  the 
top  chords  touched  at  the  centre,  the  loosening  of  the 
anchorage  was  stopped  and  the  span  was  left  partial- 
ly suspended  until  all  the  splice  rivets  were  driven 
in  the  bottom  chord.  This  method  insured  tight  joints 
in  the  bottom  chord  splices  and  secured  a  very  satis- 
factory camber,  '{'he  ends  of  the  anchor  s])ans  were 
then  jacked  up  and  the  erection  links  removed.  The 
top  chords,  being  now  in  compression,  were  riveted 
under  the  best  possible  condition.  All  the  end  bottom 
struts  were  designed  to  permit  of  jacking  so  that  the 
pier  members  may  be  repaired  or  renewed  at  any  time. 
The  deck  steel  was  put  in  the  anchor  spans  as  they 
were  erected  but  the  stringers  and  stringer  bracing 
of  the  channel  span  were  omitted  until  the  anchor 
spans  were  jacked  up  and  the  cantilever  condition  re- 
moved, thereby  minimizing  the  erection  stresses.  In 
the  meantime  these  stringers  were  placed  on  the  ends 
of  the  anchor  spans,  giving  additional  counterweight 
as  it  was  considered  advisable  to  keep  the  strain  on 
the  erection  anchors  in  the  concrete  piers  as  low  as 
possible . 

After  the  trusses  were  completed  the  40  ft.  deck 
plate  girder  span  was  removed  from  the  trestle  posts, 
fitted  with  new  pier  members  and  placed  in  position 
at  the  east  end  of  the  bridge.  Traffic'  was  carried 
across  the  opening  thus  created  in  the  old  structure 
by  three  beam  spans  supported  on  r  timber  tower, 
which  was  built  before  the  girders  were  removed. 
Moving  the  two  100  ft.  girder  spans  was  accomplished 
on  Sunday,  April  14th,  trains  being  run  over  the  old 


riveting  of  the  trusses  was  coinpleted  about  June  3rd. 
The  steel  on  the  two  115  ft.  trusses  weighed  616,650 
lbs.,  in  the  250  foot  span  936,000  lbs.,  and  the  total 
steel  in  the  structure,  including  girder  spans,  about 
1,890,000  lbs.  The  superstructure  was  designed  and 
built  1)\'  the  Dominion  Bridge  Company,  Montreal, 
(Jue.,  the  writer  having  special  charge  of  the  design 
and  the  development  of  the  erection  scheme.  The 
whole  work  was  subject  to  the  approval  of  Mr.  W.  P. 
Chai)nian,  engineer  ot  bridges,  C.N.Ry.,  and  Mr.  C.  H. 
Connell,  engineer  of  Quebec  Division  C.N.Ry. 


The  plans  prepared  for  the  proposed  military  depot 
at  North  Rosedale,  Toronto,  call  for  the  erection  of  ten 
two-storey  bunk  houses,  each  of  which  will  accommo- 
date 200  men.  They  will  be  built  of  wood  and  plaster 
and  located  close  to  Sight  Hill  Drive.  In  addition  to 
these  there  will  be  a  kitchen  in  a  sei)arate  building, 
officers'  quarters  and  administration  building,  store 
house,  guard  house,  dining  hall  and  recreation  hall. 
With  the  e.xce])tion  of  a  small  portion,  which  will  be 
given  over  to  the  administration,  the  entire  St.  .\n- 
drew's  College  building  will  be  utilized  for  beds.  Final 
])lans  for  the  whole  undertaking  are  not  yet  confirmed, 
l)Ut  are  being  rushed. 


It  is  proposed  to  change  the  ])resent  system  of  inan- 
agement  of  waterworks  department  in  Toronto,  by  se]j- 
arating  the  financial  end  from  the  works  and  property. 
])lacing  the  former  under  the  jurisdiction  of  the  board 
of  control,  and  the  latter  under  the  committee  of  works. 
The  finance  commissioner  and  the  commissioner  of 
works  will  thus  be  the  respective  heads. 
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The  Place  of  the  Architect  in  the 
Field  of  Construction 


I 


Tl  I IC  American  Institute  of  Architects  has  decided 
that,  in  future,  it  sliall  not  l)c  considered  un- 
ethical for  its  members  to  advertise.  It  is,  we 
believe,  a  ^ood  sign — a  sij^n  that  the  value  of 
the  architect's  services;  like  the  value  of  any  other  mer- 
chantable coniniodity,  is  j^oinjj  to  be  judf^ed,  more 
eciuitably,  by  the  e\  idence  he  can  put  forward  regardin<( 
its  actual  existence. 

We  think  no  one  will  arj^ue  that  the  averaj^e  archi- 
tect exerts  that  influence  in  the  field  of  construction 
that  is,  in  j^eiieral,  expected  of  him,  and  that,  indeed, 
he  usually  assuines.  Ijtlu-r  it  is  tiie  case  that  the  av- 
eraf(e  builder  expects  too  much  of  his  architect  or  the 
architect  falls  short  of  his  duty,  for  it  is  a  regrettable 
fact  that  more  disagreements  arise  between  the  owner 
and  architect  than  between  any  other  two  parties  to 
•any  agreement  that  is  made  in  the  ordinary  way  of 
modern  business.  The  owner  expects  i)ractical  assist- 
ance— the  architect  sells  only  a'rchitecture.  lie  has 
nci  i)ractical  training  or  inclination  or  interest  or,  if 
i)y  chance  he  has  any  or  all  of  these,  he  considers  it 
luuthical  to  exercise  them. 

Perhaps,  after  all,  the  biggest  tronlile  lies  in  the 
attitude  of  the  architect  towards  his  work.  Contrast 
with  it  the  attitude  of  a  medical  ])ractiti(jner  towards 
his  patient.  He  is  not  merely  interested  iii  the  eflect 
of  his  medicines;  that  is  an  incidental.  Hut  he  does 
concentrate  all  his  knowledge,  experience  and  per- 
sonality to  return  that  patient  to  perfect  health.  What- 
ever is  at  fault  in  the  i)atient's  anatomy  is  attended 
lo.  Now  isn't  that  about  what  we  have  a  right  to 
expect  of  an  architect  in  reference  to  a  building  he 
undertakes  to  erect  for  us?  lie  agrees  to  plan  and 
sujjcrvise.  Doesn't  that  imply  attention  to  all  the  ills 
until  such  time  as  the  building  is  turned  out  a  per- 
fect structure? 

When  the  architect  actually  fullills  this  function 
in  the  building  world,  he 'will  be  an  all-important  fac- 
tor. Until  such  time  as  he  does,  there  is  ample  ex- 
cuse for  the  many  instances  where  he  is  entirely  ig- 
nored. Quite  a  good  article,  perhaps  not  entirely  in 
supi)ort  of  this  view,  but  anyway  in  favor  of  the  archi- 
tect getting  rid  of  his  "negative"  attitude  and  playing 
a  more  forceful  i)art  in  the  building  cami)aign  which 
must  be  promoted  to  meet  conditions  both  immedi- 
ately i)resent  and  future,  is  written  by  Mr.  C  11. 
lilackall  in  the  .American  .Xrchitect.  lie  .says  there 
are  two  distinctly  varying  concepts  of  an  architect. 
Ihe  first  is  that  he  is  an  artist,  that  his  chief  interest 
is  in  making  pictures,  either  on  pajjer  or  in  actual  com- 
position ;  tliat  business  has  nothing  to  do  with  him  ex- 
cejjt  as  an  incident  to  his  art ;  that,  a.s  architecture  is 
the  mother  art.  therefore  the  architect  is  at  his  best 
when  occupying  him.self  most  exclu.siveiy  with  the 
pure  art  of  his  profession.  This  view  does  not  pre- 
clude a  recognition  of  business,  construction  and  other 
so-called  |)ractical  factors,  but  it  puts  the  emi>hasis  on 
the  creative  and  artistic,  relegating  everything  el.se  to 
a  .second  i)lace.  This  is  the  view  which  has  gradu- 
atlv  been  gaining  since  the  beginning  of  the  Italian 
Renaissance,  and  which  has  dominated  the  profession 


during  the  past  few  years,  shaping  its  ethics,  controll- 
ing its  practice,  and,  in  as  far  as  it  is  one-sided,  limit- 
ing the  effective  output  of  the  individual.  The  other 
view  is  expressed  by  the  very  word  "architect."  He 
is  not  the  'builder  of  arches"  l>ut  the  "arch  technician." 
or,  to  use  the  modern  phrase,  the  master  builder.  His 
function  is  to  do  and  plan  things  in  an  orderly  se- 
<|ueiice  and  with  a  consideration  for  all  the  factor> 
which  enter  into  a  complete  structure,  of  which,  very 
naturally,  the  artistic  appearance  may  be  beyond  ques- 
tion an  important  one,  but  is  not  of  itself  sufficient, 
and,  except  in  rare  cases  of  monumental  design,  is 
really  a  byproduct  rather  than  a  dominant  factor.  He 
differs  fr(jni  the  engineer  in  that  he  is  not  tcj  be  one- 
sided, not  to  consider  mere  efficiency  nor  mere  pro- 
gram, nor  mere  so-called  practical  factors,  but  is  to 
take  all  of  these  plus  the  fundamental  principles  of 
order,  purpose  and  fitness;  and  if  they  are  properly 
combined  then  the  creative  element  of  pure  design 
will  result  just  as  inevital>ly  as  it  did  in  the  west  front 
of  Amiens  or  the  north  porch  of  Chartres. 

J'his  second  concept  was  the  point  of  view  of  the 
thirteenth  century,  and  if  the  signs  of  the  times  are 
read  aright  it  is  the  attitude  that  the  architect  will 
be  forced  to  assume,  even  against  his  will  at  times,  and 
even  if  under  imputation  by  sfime  of  his  professional 
brethren  of  being  unprofessional.  The  absence  of  this 
attitude  or  the  negation  thereof,  is  sure  to  bring  par- 
alysis to  the  profession,  because  the  bu.sy  public,  which 
pays  the  bills,  has  scant  use  today  for  anything  but 
action.  The  war  has  emi)hasized  this  view  with  >harp 
and,  to  many,  sickening  vividness.  It  is  not  enough 
to  be  a  clever  designer,  or  even  the  best  designer,  if 
best  is  used  in  the  .sense  of  permitting  a  disregard  of 
functi«mal  building.  Rather  should  we  say  that* ab- 
solutely nothing  be  sacrificed  to  mere  appearance.  Ar- 
tistic appearance,  so-called,  can.  and  justly  will,  be 
forgotten  and  be  apparent  only  through  its  function 
as  an  integral  part  of  a  real  problem  .>»olved  in  a  real 
way.  That  was  precisely  the  fundamental  point  of 
view  of  the  mediaeval  artists.  Their  work  was  always 
objective;  self  was  always  put  out  of  sight,  and  as  we 
emerge  into  the  opportunities  of  tomorrow  it  is  our 
task  to  make  sure  of  our  point  of  view,  and  not  onlv 
make  sure  of  it  but  incorporate  it  in  our  work.  The 
architect  may  continue  to  dream  dreams  and  see  vi- 
sions, but  if  he  does  he  is  likely  to  be  out  <»f  a  j<»b  un- 
less those  visions  are  based  on  sound  common  sen>e. 
on  business  administration  and  on  constructivt 
velupment  and  application. 

Contractor,  Engineer  or  Architect? 
There  will  always  be  building  so  long  as  mankind 
is  a  gregarious  animal.     There  will  also  always  be  a 
consideration  given  to  the  finer  artistic  qualities  which 
the  race  incorporates  in  its  monuments  and  which 
stitute  the  true  historical  record  of  the  age.    The  .ju.  ~ 
tion  we  are  interested  in  as  a  profe>si«in  is  as  to  wht) 
is  to  be  the  directing  force  in  this  building  work.    Will 
it  be  the  master  builders,  as  they  are  known?     Will 
it  be  the  engineers,  whose  day  is  shining  so  full  oi 
promise  now.  or  will  the  choice'  be  from  the  profession 
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which  has  striven  and  aspired,  written  codes  of  ethics, 
and  taken  position  on  pedestals,  Ijeneticiently  arrogat- 
inj(  prominence  in  constructive  arts,  and  s])eakin<:(  ex 
cathedra  on  every  occasion,  only  to  find  that  considera- 
tion is  no  Ioniser  an  inevitable  appanage?  It  is  really  a 
pretty  serious  question  for  us.  No  man  is  likely  to 
have  the  whole  truth  revealed  to  him,  and  none  of  his 
reasoning  from  finite  experience  and  limited  vision  can 
hope  to  answer  all  of  the  question  ;  and  yet  it  hardly 
seems  possible  that  the  architect  of  four  years  ago  will 
have  much  consideration  four  \cars  hence,  unless  he 
changes  very  fundamentally,  lie  must  be  a  new  man, 
regenerated  by  the  acid  test  of  trouble,  and  with  a 
point  of  view  toward  real  architecture  more  nearly- 
akin  to  the  medfaeval  period,  it  is  the  writer's  con- 
\iction  that  the  architect  of  tomorrow  will  find  his 
truest  inspirations  in  the  mediaeval  attitude  rather 
than  in  that  of  the  Renaissance;  that  whether  we  ad- 
mit it  or  not,  whether  we  like  it  or  not,  whether  we 
are  chosen  or  not,  the  architect  of  tomorrow  must  be 
not  first  an  artist  but  first  an  organizer  and  an  admin- 
istrator. That  the  older  members  of  the  profession 
will  change,  is,  of  course,  very  much  to  be  doubted; 
that  many  mistakes  will  be  made  goes  without  saying ; 
that  the  unworthy  and  the  unfit  will  be  just  as  promi- 
nent then  as  they  are  now  is  too  manifest  to  need  dis- 
cussion. But  that  the  architecture  of  after  the  war 
will  be  something  real  and  something  earnest,  not  ob- 
scured but  thoroughly  concrete,  and  that  the  archi- 
tect will  then  be  the  one  who  can  lead  in  just  such 
lines,  whether  he  comes  from  technical  schools,  from 
the  engineering  ranks,  or  from  the  master  builders,  is 
something  which  1  firml\-  believe,  and  to  which  all  the 
signs  of  the  times  seem  to  point. 

The  Architect  of  Tomorrow 

At  the  risk  of  repeating,  let  me  say  what  I  think 
the  architect  of  tomorrow  will  be. 

In  the  first  place,  he  will  be  an  organization  rather 
than  an  individual ;  a  directing,  discriminating  motive 
force  at  the  centre  of  a  combination  of  forces,  and  that 
organization  or  combination  will  be  just  as  essentially 
a  business  one  as  the  United  States  Steel  Corporation 
(jr  the  Standard  (Ji.l  Co.,  and  exactly  the  same  prin- 
ciples of  economy,  material  efficiency  and  careful  at- 
tention to  detail  will  of  necessity  manifest  themselves. 
This  organization  will  be  prepared  not  only  to  carry 
out  work  on  definite  lines,  but  to  pledge  itself  that  they 
will  be  carried  out  right  and  on  time.  In  other  words, 
it  will  guarantee  results,  and  not  be  able  to  avoid  re- 
sponsibility by  sheltering  itself  behind  a  cloak  of  ])ro- 
fessionalism.  I  do  not  belie\e  that  it  will  assume  all 
the  functions  that  we  now  hand  over  to  the  master 
Iniilder,  any  more  than  1  believe  the  master  builder 
will  lose  materially  in  his  particular  line,  but  it  will 
have  a  greater  degree  of  direct  contact  with  the  mech- 
anics, many  times,  I  believe,  a  direct  hiring  of  them 
on  behalf  of  the  owner  and  a  general  direction  of  the 
work  which  is  now  very  often  in  the  hands  of  brokers 
styling  themselves  master  builders.  And  the  fact  that 
this  organization  is  to  free  itself  from  mere  profession- 
alism and  abandon  the  cloister  or  studio  point  of  view, 
will  necessarily  bring  it  into  the  world's  markets  so 
that  it  will  have  direct  contact  with  the  producing  fac- 
tors that  enter  into  a  building.  It  may  even  direct 
these  i^roducing  factors  and  be  a  i)art  itself  of  the  pro- 
ducing side;  and  still  further,  as  all  large  works  have 
to  be  financed,  I  see  no  reason  to  dou'it  that  the  archi- 
tect will  have  a  considerable  importance  as  an  admin- 
istrator, and  therefore  necessarily,  to  a  certain  extent, 
as  a  financial  agent. 


Furthermore,  this  organization  will  be  formed  not 
to  win  a  competition  or  to  impress  a  susceptible  ])ul)- 
lic,  but  to  carry  out  building.  The  kind  of  (jrganiza- 
tion  that  will  win  a  competition  is  pure  theory,  and 
])ure  theory  is  what  we  must  avoid,  i  he  organic  de- 
velo))ment  of  building,  if  looked  at  right,  is  pure  archi- 
tecture, and  that  is  just  what  the  world  wants.  It  is 
to  be  hoped  that  the  future  may  see  a  larger  abolition 
of  that  unfortunate  method  of  bringing  ourselves  be- 
fore the  i)ublic  which  we  call  com])etition.  The  true 
competition  always  is  in  the  finished  i)ro<luct,  but  the 
idea  that  by  a  series  oi  drawings  an  architect  can  win 
recognition  is,  I  beliexe,  at  the  basis  of  a  good  deal 
of  our  present  limitation  as  a  profession  ;  and  the  more 
resolutely  we  in  the  future  refuse  to  consider  archi- 
tecture as  in  any  sense  drawing,  as  in  any  sense  ])ic- 
ture  making,  the  more  surely  will  we  emerge  into  the 
larger  view  which  the  coming  years  are  to  demand  and 
to  which  we  ha\e  been  so  blind  in  the  past.  There 
are  many  who  have  had  their  eyes  opened  to  the  ex- 
tent to  which  we  have  not  as  a  profession  properly 
viewed  our  limitations,  and  we  will  have  further  dis- 
agreeable experiences,  I  am  afraid,  before  the  true  ar- 
chitectural point  of  view  is  brought  home  to  us.  We 
are  still  i)assing  through  the  mill,  and  compensation 
for  our  present  woes  ought  to  be,  in  ]jart  at  least,  in 
the  feeling  that  out  of  defeat  can  and  will  grow  a  bet- 
ter equipment    for   victory. 

Utility  First,  Art  Incidental 
Does  this  imply  architecture  will  be  any  less  a  fine 
art  than  it  is  today?  Not  a  bit  of  it.  The  trouble  with 
so  much  of  our  pre-war  architecture  was  not  that  it 
was  too  artistic,  but  it  was  not  artistic  in  the  right 
sense,  in  that  it  was  not  fit  and  appropriate  for  its  i)ur- 
pose.  Ruskin's  emotional  stone  car\er  who.  just  for 
the  love  of  car\ing,  would  cut  a  wondrous  bit  of  de- 
tail way  up  in  an  obscure  loft,  where  no  one'  would 
e\er  see  it,  could  keep  on  doing  just  that  sort  of  thing 
.sometimes,  but  he  would  not  be  in  the  architectural 
s[)irit.  The  place  for  that  kind  of  work  is  in  a  museum 
and  not  in  a  real  building.  Architects  are  to  build  real 
buildings,  and  the  man  who  would  waste  that  kind  of 
sentiment  would  be  out  of  ]j|ace  in  the  \ery  jjractical, 
very  tense  and  very  demanding  world  of  after  the  war. 
The  best  art  always  has  been  the  art  which  was  the 
most  real  in  its  application'.  Architecture  would  still 
be  the  mother  art,  but  the  architect,  while  admitting 
the  pre-eminence  of  the  artistic  thought,  would  I 
should  hoi)e,  recognize  also  that  art  is  not  pre-eminent 
or  maternal  which  is  simjjly  blossoming  for  itself  with- 
out a  distinct  i)urpose,  and  the  architect  who  thinks 
for  a  moment  that  the  contemplative,  aesthetic  point 
of  view,  delightful  as  it  is,  necessary  in  a  certain  de- 
gree as  it  has  been  found  to  be,  will  niffice  for  after- 
war  ctjnditions.  is  bound  to  receive  a  harder  jolt  and  a 
more  bitter  disai)pointment  than  in  these  parlous  days 
of  1918.  To  para])hrase  the  poet,  architecture  is  real, 
architecture  is  earnest,  and  mere  unrelated  beauty  is 
not  its  goal.  .\  dream  of  pure  art.  a  dri.'am  of  beauty 
cannot  be  spoken  of  the  real  soul  of  a  building. 

Nor  does  the  foregoing  imply  the  elimination  of  the 
individual.  There  have  been  some  wonderfullv  en- 
dowed men  like  Wren.  Mansard  or  liultinch.  who 
seemed  to  be  able  to  compass  all  sides  of  our  jjrofes- 
sion  and  to  ]3roj)erly  subordinate  the  relatixe  factors; 
but,  after  all,  most  of  us  work  l)est  in  harness  and  with 
limitations,  and  the  very  fact  that  an  organization  im- 
plies subordination  of  one  jiart  to  the  other  is  a  salut- 
ary restraint  on  the  development  of  the  unessential. 
Again,  a  man  might  be  just  as  strong  and  true  alone  bv 
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fliiinself  as  he  woiilcl  he  as  an  individual  doiiiff  similar 
Uhinjjs  at  the  head  of  an  Dr^anization.  hut  somehow  I 
cannot  hclj)  feclint^  that  the  individual  architect  will 
he  much  more  of  a  rarity  in  the  future  than  he  has 
heen  in  the  i)ast,  and  that  in  orj,'anizati()n,  in  co-opera- 
tion and  specializing^  within  the  limits  of  a  tirm  the  ar- 
chitects  will   find   their  best  opportunities. 

After  the  war  this  country  will  utulouhtedly  pass 
throU}j;h  a  period  of  enormous  buildiu)^  activity.  We 
have  slowed  up  on  all  our  lines ;  we  are  behind  in  every 
kiiid  of  structure  havinij  to  do  with  the  arts  of  peace; 
our  investments  in  real  estate  have  had  a  j^reat  set- 
back, and  for  certainly  three  or  four  years  after  the 
war  there  will  be  a  lot  of  bifj  (irizes  to  be  passed  out 
to  some  one.  \\  h(j  will  j^et  these  jtrizes?  Will  it  be 
thos6  whfj  want  them  most  or  those  who  can  do  them 
best?  The  answer  is  so  obvious  that  it  hardly  needs 
argument.  The  great  mass  of  our  people  do  not  know 
and  do  not  care  whether  a  buiUling  is  artistic  or  not, 
especially  as  far  as  relates  to  the  selection  of  an  archi- 
tect, but  the  great  mass  of  our  |)eople,  on  the  other 
hand,  are  pretty  good  judges  of  what  they  like,  and 
unless  we  are  prepared  as  a  i)rofessioii  to  give  them 
a  square  deal,  a  business  administration  and  a  work- 
able solution  of  the  so-called  practical  re(|uirements. 
and  unless,  furthermore,  we  can  do  all  that,  and,  be- 
sides, clothe  our  expression  in  real  art — and  by  real 
art  I  mean  art  that  is  lilting  and  proper,  neither  over- 
laid, considered  apart,  nor  obtruded — we  sim|)ly  will 
not  get  the  work,  and  the  socjiier  we  admit  it  and  shape 
our  ]ilans  accordingly  the  more  likely  we  are  to  be  of 
real  service  to  the  community   for  the  next  fen  years. 

Public  the  Final  Judge 
I    believe   the   profession    will   justify    itself   to   the 
world,  and  justify  itself  in  a  way  to  bring  absolute  con- 
viction to  the  iniblic,  whose  attention  has  really  never 
been  caught  by  mere  i)retty  work.     The  thought  and 
study,  the  intense  jireparation,  the  carefully  ct>nsidered 
educational  scheme  which  has  been  s.o  thoroughly  de- 
veloped in  the  past,  cannot  fail  to  count  in  the  long  run 
for  the  very  best  side  of  real,  |)ractical.  common-sense 
architecture.      It   is,  of  course,   much   easier   to   make 
these  general  statements  than  it  is  to  say  just  how  the 
results  will  be  manifested.     I   stmietimcs  wonder  if  a 
good  deal  of  our  troubles  in  the  past  and  in  to-day  have 
not  arisen  from  the  fact  that  we  have  allowed  the  gen- 
eral |)ublic  to  believe  that  a  dijjloma  of  architecture,  or 
sometimes  even  a  sign  on  a  door,  is  an  indication  of 
ability,  and  whether  we  have  not  been  a  little  ready  to 
assume  that  an  architect  can  be  such  by  mere  willing 
to  be;  that  the  will  to  win  will  create  a  good  architect, 
according   to  our  imagination,  just   as  .some   military 
critics  tliink  the  will  to  win  insures  the  wiiming  of  the 
war;  and  it  is  ([uite  possible  that  certain  portions  of  the 
l)ul)lic  have  accepted  us  at  our  face  value  and  assumed, 
because  we  called  ourselves  architects,  that  therefore 
we  be  such.     1  sincerely  hope  the  war  and  our  present 
ex])erience  may  brush  this  idea  absolutely  aside.    Tem- 
perament. natur:il  endowment  and  birthright  certainly 
count  for  as  much  in  the  practical  business  side  of  ar- 
chitecture as  they  do  in  the  dream  life  of  the  imagina- 
tive designer,  and  the  number  of  those  who  are  really 
able  to  handle  the  architectural  problem  is,  after  all, 
surprisingly  small.     The  public  will  ai)preciate  this  bet- 
ter after  the  war,  and  the  architect  who  has  the  gift 
not  to  make  pictures  but  to  make  architecture  will  un- 
doubtedly have  ample  oi>portunity,  and  with  a  clearer 
field  and  a  more  sure  ai>])reciation  if  he  can  deliver 
the  goods;   but   may   the   i>rofession   be   delivered   for 
generations  to  come  from  the  attitude  that  the  archi- 


tect can  create  himself,  that  a  four  yearn'  course  in  a 
school  can  make  amends  for  a  wrong  temperament,  or 
that  even  the  fathering  of  a  lot  of  poorly  designed 
buildings  gives  a  man  the  right  to  call  himself  an 
architect. 

'I"he  architectural  profession  will  profit  by  the  ex- 
perience of  the  war.  Mr.  ISIackall  concluded.  .\  future 
opens  up  for  it  bigger  than  anything  we  dreamed  «»f 
before,  because  our  buildings  will  be  real  building* 
instead  of  fancies,  our  business  will  be  real  business 
instead  of  that  of  dilettanti,  and  there  is  enough  real 
common  sense  in  the  profession  Ut  enable  even  some  of 
the  older  ones  to  grow  intcj  administrative  ability; 
while  as  for  the  young  men  who  will  be  coming  home 
from  the  wars,  eager  and  ready  to  take  their  share, 
and  fresh  from  the  influences  of  the  delightful  atmos- 
l>here  in  France,  they  .surely  will  be  doing  real  things, 
just  as  they  are  doing  real  things  now;  and  the  biggest 
thing  on  earth  will  then  be,  as  we  have  fondly  assumed 
it  had  been  in  the  past,  a  great  work  of  architecture. 

Tackling  the  Housing  Problem 

The  Ontario  Housing  C'onimittee  is  bending  a^  en- 
ergies towards  the  working  out  of  a  solution  of  the 
housing  problem  in  the  province.  There  was  a  full 
attendance  of  the  members  at  a  recent  meeting  held  in 
the  committee's  offices  in  the  Royal  Hank  Huilding, 
and  the  housing  conditions  throughout  <  >ntario  were 
fully  discussed.  It  is  realized  that  in  many  communi- 
ties, where  immediate  provision  of  housing  accommf>- 
dation  is  necessary,  exceptional  measures  are  re<juired 
to  meet  the  situation.  .Mr.  C  H.  Sissons,  secretary  of 
the  committee,  stated  that  "while  the  committee  feels 
that  it  must  not  come  to  any  rash  conclusion,  it  is  cn- 
dea\'f)ring  to  learn  what  arc  the  obligations  of  muni- 
cipalities of  the  province,  of  manufacturers,  and  what 
steps  can  best  be  taken  to  ensure  a  gixid  class  of  hciuse> 
being  built,  and  to  enable  workmen  to  |)urchase  their 
homes  on  easy  terms  of  credit.  The  committee  also 
recognizes  the  need  for  an  early  dealing  with  this  prob- 
lem." The  secretary  has  drawn  up  a  circular  le"-  • 
which  is  being  sent  to  may(»rs  of  the  towns  an<l  fi-  ■ 
of  Ontario,  in  which  the  following  t|uestions  are  asked; 

( 1 )  To  w  hat  extent  is  there  a  lumsing  problem  m 
your  city  ? 

(2)  Upon  what  body,  if  any.  other  than  private  in- 
dividuals, lies  the  responsibility  of  meeting  the  present 
shortage  of  houses?  IMease  state  rea.sons  for  your 
opinion. 

(.^)  In  your  o|)inion  can  private  enterprise  be  de- 
pended on  to  meet  the  existing  demand? 

(4>  What  practical  steps,  if  any.  have  employers  in 
your  city  taken  to  meet  the  need  of  hou^ifvj  •,,■.-..1,,..,.,. 
dation  for  their  employees? 

(3)  Has  building  been  undertaken  by  tlie  inumcij'.ii- 
ity  or  co-operative  .societies? 

(6)  In  such  enterprises,  individual  and  c 

have     town-planning,    architectural     appeara  1 

public  health  been  considered 

(7)  .Vrc  you  disposed  to  favor  the  |>artial  or  total 
exemption  from  taxation  of  workmen's  houses  for  a 
)>eriod  of  years,  in  order  to  stimulate  building? 

(8)  What  further  suggestions,  if  an  v.  have  you  to 
make  to  meet  the  particular  requirements  of  vf»ur  di-^- 
trict? 

It  is  explained  that  in  the  public  interest  the  fullest 
possible  information  should  be  adxanced  to  the  com- 
mittee with  respect  to  housing  conditions  in  citie*  and 
towns,  as  well  as  rural  district^,  that  a  permanent 
policy  may  be  reached. 


564 


THE    CONTRACT    RECORD 


July    17,'  11)18 


A    Standard    System    for   Recording    Motor 

Truck  Costs 


IN  order  that  the  contractor  may  operate  his  mo- 
tor trucks  at  a  figure  which  will  justify  their  use, 
on  the  small  contracts  especially,  he  should  have 
some  idea  as  to  the  cost  of  operation  from  day  to 
day.  The  difficulty  in  gathering-  data  seems  to  be  in 
reference  to  the  proper  method  of  keejjing  costs. 
Scarcely  any  two  truck  owners  figure  their  costs  in 
the  same  manner,  regardless  of  the  fact  that  they  are 
both  in  the  same  business  and  use  the  same  class  of 
truck . 

In  computing  depreciation  for  instance,  a  specified 
sum  is  set  aside  each  year  without  regard  to  the  fact 
that  the  rate  of  depreciation  is  not  uniform,  but  in- 
creases with  the  age  of  the  truck.  Again  tire  main- 
tenance may  be  charged  for  only  when  each  tire  is 
entirely  renewed,  instead  of  distributing  the  charges 
as  the  tire  wears  out.  The  need  for  some  standard- 
ized system  is  duly  expressed  in  the  following  article 
by  Mr.  S.  V.  Norton,  manager  truck  tire  sales  of  the 
B.  F.  Goodrich  Co. : 

A  large  number  of  truck  operators  are  either  not 
making  or  not  saving  the  money  they  should  from 
their  trucks.  Many  of  them  are  actually  losing 
money.  Why  is  this?  Simply  because  truck  owners 
have  been  too  bu.sy  delivering  their  goods  to  ask  them 
selves,  first,  "what  does  it  actually  cost  me,"  and  sec- 
ond, "what  ought  it  to  cost  ?" 

The  first  essential  is  to  know  the  cost,  for  without 
this  knowledge  the  delivery  system  may  imwittingly 
be  run  at  a  loss.  Having  the  exact  information  as  to 
what  it  costs,  the  truck  operator  may,  by  study  and 
comparison  with  other  systems,  satisfy  himself  as  to 
what  it  ought  to  cost,  and  either  economize  bv  im- 
proving his  methods,  or  charge  his  business  or  his 
customers  more,  if  he  finds  it  necessary,  as  a  matter 
of  sound  business  policy. 

Difficulty  of  Devising  a  Standard  System. 

Any  individual  cost  keeping  system,  however  well 
designed,  cannot  serve  the  motor  truck  industry  ade- 
quately so  long  as  several  other  cost  systems,  which 
may  also  be  well  designed,  are  in  existence.  The  dif- 
ficulty comes  from  a  lack  of  uniformity  in  the  treat- 
ment of  various  items  of  expense.  Truck  owners  who 
use  systems  which  have  ben  compiled  by  authorities 
on  motor  truck  accounting  or  by  general  expert  ac- 
countants, and  which  are  generally  complete,  show 
results  which  are  not  subject  to  comparison  because 
of  varying  methods  of  computing  identical  items. 
For  the  doctors  have  not  agreecl  as  to  the  proper  way 
of  figuring  certain  motor  truck  costs.  There  are,  for 
instance,  at  least  four  methods  of  figuring  deprecia- 
tion, each  one  of  which  has  its  champions  among  those 
held  to  be  experts  in  the  field  of  accounting. 

Two  truck  operators,  "A"  and  "B,"  use  systems 
devised  by  competent  accountants.  These  systems 
are  complete,  in  the  sense  that  they  include  every  item 
properly  chargeable  to  truck  operation.  Consider  the 
item  of  depreciation.  A's  cost  system  provides  that 
depreciation  .shall  be  figured  at  20  per  cent  a  year, 
charging  oflf  the  entire  cost  of  the  truck  in  5  years. 
But  B's  cost  system  declares  that  depreciation  must 


be  figured  on  a  mileage  basis,  allotting  80,000  miles  as 
the  expected  life  of  the  truck.-  Both  operators  use 
cost  systems  designed  by  experts,  yet  the  difference 
in  computing  this  one  item  alone  may  amount  to  $100 
or  $200  a  year  ! 

Take  the  itein  of  maintenance  (which  includes  re- 
pairs). Charges  for  maintenance  are  unique  in  that 
they  generally  fall  heavily  on  certain  months  or  eveti 
years,  while  many  months  or  even  a  whole  year  may 
be  clear  of  them.  Suppose  a  man  operates  a  truck 
for  a  whole  year  without  any  considerable  expense 
for  repairs,  but  at  the  beginning  of  the  following 
year  finds  it  necessary  to  have  his  truck  overhauled, 
at  a  cost  of  $500.  It  would  be  obviously  wrong  to  let 
the  first  year  go  free  of  this  maintenance  charge,  es- 
pecially since  nearly  all  the  damage  was  done  in  that 
year,  for  which  the  bill  was  not  rendered,  so  to  speak, 
until  the  following  year. 

But  there  is  a  third  jjossibility.  As  the  truck  ages, 
the  charge  for  maintenance  increases  year  by  year. 
Should  this  charge  be  estimated  at  an  average  for 
each  year,  or  should  the  actual  expense  be  taken  as 
it  occurs  each  year  ?  Thus  we  have  three  possible 
ways  of  figuring  maintenance  charges,  each  one  of 
which  is  featured  in  some  cost  system  which  may  be 
found  already  in  print. 

Various  Ways  of  Figuring   Cost. 

The  cost  of  tires  may  be  computed  in  seyeral 
ways  by  those  who  follow  the  guidance  of  various 
cost  forms  as  well  as  those  who  devise  their  own  .sys- 
tems. Tire  expense  is  going  on  every  minute  the 
truck  is  in  operation,  but  the  jnirchase  of  tires  may 
occur  at  intervals  separated  by  a  year,  or  in  some  cases 
even  two  years.  It  is  inaccurate,  of  course,  to  charge 
expense  of  tires  against  the  month  in  which  they  are 
bought,  or  even  the  year,  if  those  tires  are  also  used 
in  a  ])art  of  the  previous  or  the  following  year.  The 
logical  way  of  handling  this  item  is  to  distribute  the 
expense  over  every  day  the  tires  are  in  service.  But 
here  again,  two  possibilities  jjresent  themselves.  Inas- 
much as  it  is  not  known  at  the  time  the  charge  is  en- 
tered, how  long  the  tires  will  last,  shall  the  charge  be 
estimated  on  the  basis  of  the  tire  maker's  guarantee, 
or  shall  an  attempt  be  made  to  estimate  (from  pa.st 
experience),  the  probable  life  of  the  tires  ?  According 
as  f)ne  or  other  of  these  plans  is  adopted,  different 
results  will  be  obtained. 

Interest  is  an  item  which  different  accountants 
figure  in  different  ways.  There  are  at  least  half  a 
dozen  formulas  in  print,  each  one  well  vouched  for, 
and  each  one  describing  a  different  way  of  computing 
interest.  Which  is  the  right  method  ?  Which  should 
be  made  standard  ? 

Unit-cost  is  another  item  upon  which  experts  dis- 
agree. Motor  truck  performance  or  work  is  generally 
referred  to  in  terms  of  ton-miles ;  but  package  miles 
or  thousands-feet  miles  are  often  used,  according  to 
the  commodity  carried.  These  different  units  are  bas- 
ically the  same,  being  variations  of  the  ton-mile, 
which  is  the  standard  unit. 

Now  the  ton-mile,  defined  simply,  is  one  ton   of 
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load  hauled  one  mile.  Easy  to  calculate,  you  say. 
Hut  there  are  certain  conditions  of  hauling  which 
make  it  difficult  to  apply  this  simple  formula.  Thus, 
if  a  truck  makes  three  or  ff)ur  deliveries  on  one  trip, 
its  tonnage  and  hence  its  ton-mileage  is  reduced. 
Again,  if  a  truck  picks  up  a  load,  or  jiart  of  a  load, 
on  a  return  trip,  should  this  be  reckoned  as  a  delivery 
or  not?  These  conditions  have  given  rise  to  various 
formulas  for  figuring  ton-mileage,  all  of  which  give 
different  results.  As  a  consequence,  although  the  cost 
of  truck  operatirm  per  day,  month,  or  year,  may  he 
figured  in  the  same  manner  for  two  or  more  trucks, 
when  an  attemi>t  is  made  to  com])arc  the  cost-per- 
unit-work  it  is  discovered  that  ditifereiit  truck  opera- 
tors are  in  fact' speaking  different  languages,  and  that 
a  comparison  cannot  he  made. 

Features  a  Standard  System. 

f*"roiii  the  foregoing  it  is  f)hvious  that  almost,  any 
well-conceived  standard  system  of  motor  truck  cost 
accounting  would  benefit  the  entire  industry,  even 
though  its  rulings  on  some  minor  points  might  be 
open  to  debate.  Take  once  more  the  item  of  depre- 
ciation, which  may  be  computed  in  at  least  four  dif- 
fernt  ways.  Sup|)ose  a  standard  system  selected  as 
a  way  of  computing  this  item,  a  method  which  there 
might  be  some  debate:  if  all  or  even  the  great  major- 
ity of  truck  owners  began  to  figure  dejireciatioii  ac- 
cording to  the  standard  formula  an  enormous  gain 
would  be  accomplished,  for  a  common  denominator 
W'ould  be  established  by  which  one  truck  could  be 
coni])ared  with  a  thousand  trucks  in  respect  to  this 
item.  Su])p()se  that  certain  inaccuracies  were  found 
to  exist  in  the  standard  method;  they  would  be  the 
same  ft)r  all  partici])ants  and  allowances  could  be 
easily  made  for  them  . 

/\  standard  system  establishing  a  uniform  inethoil 
of  figuring  all  the  basic  items  of  cost  and  i)erform- 
ance,  would  ])rovide  a  common  language  by  which 
the  ex])eriences  of  all  the  truck  operators  in  the  coun- 
try could  be  related  and  understood.  It  would  unlock 
a  great  store-house  of  information,  which  i.s  at  present 
closed  to  the  average  truck  owner.  Whether  its 
methods  were  correct  in  every  detail  or  not,  it  would 
])rovidc  the  common  measure  by  which  every  instal- 
lation could  be  judged.  This  must  always  be  the  su- 
preme function  of  a  standard  cost  system. 

Mere  are  some  of  the  facts  which  any  well-conceiv- 
ed motor  truck  cost  system  should  reveal: 

Number  of  trips ;  customers  or  deliveries ;  total 
loads  in  units;  average  load  in  units;  miles  travelled; 

round   tri])  distance;  unit miles;  miles  per  gallon 

of  gasoline;  miles  per  gallon  of  oil;  standing  time  at 
plant  in  hours  and  minutes;  running  time  in  hours  and 
minutes  (including  .stops);  average  loading  time  per 
tri]);  average  speed  in  miles  ])er  hour;  estimated  run- 
ning time  per  mile;  estimated  time  ])cr  customer's 
stop  (in  minutes);  cost  i)er  day  (at  work);  cost  per 
mile:  cost  ])er  udit ;  cost  ])er  unit  mile. 

Standard  System  Devised  by  Truck  Owners'  Confer- 
ence. 

What  former  attempts  to  establi>h  .i  >i.iinl,ii.Uo-t 
svstem  have  lacked,  seems  to  be  abundantly  supplied 
in  the  movement  originated  by  the  Truck  (hvners* 
Conference,  Inc.,  of  Chicago,  \\hile  the  Truck  Own- 
ers' (.'onfercnce  desired  to  attack  the  problem  of  a 
standard  cost  system  without  delay,  they  were  com- 
pelled to  give  it  their  close  attention  from  the  begin- 


ning of  the  first  meeting.  The  purp<»c  of  the  omfer- 
ence  was  to  get  truck  owners  together  and  comjiarc 
their  individual  problems  with  the  idea  of  making  the 
best  methods  of  each  available  to  all,  and  cost  of  «>p- 
eration  with  relation  to  work  performed,  seemed  to 
be  the  one  standard  by  which  different  truck  instal- 
lations could  be  comi)arcd.  That  is  not  to  say  that  if 
two  trucks  of  the  .same  size  and  make  arc  oj>crated 
the  .same  number  of  miles  but  at  different  cxpen-e. 
the  truck  having  the  l<»wer  expense  should  be  judu'd 
thcrefftre  to  be  the  more  efficient,  for  conditions  of 
service  must  be  taken  into  consideration.  But  it  was 
im|)ossible  to  compare  the  efficiency  of  two  or  more 
installations  until  all  conditions  had  been  judged  !»y 
a  standard  measure;  that  is,  a  .standard  system  of 
costs.  The  Truck  Owners'  Conference,  therefore,  in 
addition  to  discussing  various  problems  of  motor  tran-*- 
portation,  set  itself  the  task  of  devising  a  standard 
cost  system.  A  committee  was  ff)rmed,  not  confined 
to  a  few  exj)crts,  but  having  as  well  a  considerable 
number  of  "practical"  operators.  Scores  <>f  i"-«  -v  >. 
tcms  already  devised  have  been  examined . 

Distribution  of  the  System. 

First  of  all,  no  one  will  be  |iermittcil  to  make  a 
prf)fit  from  its  sale.  Bids  will  be  asked  for  the  print- 
ing of  the  standard  form,  and  the  work  will  be  let  to 
the  lowest  bidder.  .\  price  will  be  established  cover- 
ing the  actual  cost  of  printing.  In  view  of  the  great 
number  of  copies  which  will  be  required,  the  price 
will  probably  be  nominal.  It  is  possible  that  elec- 
trotype plates  will  be  made,  and  extra  plates  can  be 
sent  to  different  printers  throughout  the  L'nite<l 
States,  if  it  is  considered  inadvisable  to  crmfinc  the 
work  to  one  printer.'  The  distribution  will  be  made 
through  many  of  those  agencies — which  are  at  pre- 
sent circulating  cost  .systems  of  their  own.  These  will 
include,  notably,  truck  manufacturers  and  their  ag- 
ents, the  makers,  and  magazines. 


.\ltliough  Montreal  is  in  the  middle  of  the  building 
season  there  are  few  important  works  under  construc- 
tion or  in  contemplation,  and  with  two  exceptions, 
architects  have  comparatively  little  work  in  hand. 
Two  additional  munition  factories  and  other  factories 
of  a  smaller  size  arc  under  construction,  and  pirn- 
for  an  extensive  industrial  plant  on  the  I^chine  t  ..;. 
al  are  being  drawn.  Work  is  also  being  carried  <>ul 
on  a  large  church,  the  contract  for  another  church 
will  shortly  be  let.  and  plans  for  a  third  are  in  course 
of  preparation.  Two  or  three  schiK^ls  are  being  built. 
.\n  institute,  to  cost  about  $100,000  is  to  be  erected. 
and  an  apartment  house,  of  the  .-iame  value,  is  bein>; 
built.  Reports  from  the  province  show  a  fair  am">i"t 
of  activity,  a  feature  being  the  number  of 
to  be  erected  for  workmen  by  industrial  coi  _ 
Bids  have  also  been  asked  for  a  number  of  highway 
bridges,  as  a  rule  of  small  im|)ortance,  but  in  the  ag- 
gregate amounting  to  a  large  sum.  Speaking  gener- 
ally, only  work  of  the  most  urgent  character  is  being 
undertaken,  this  including  that  at  Shawinigan  Falls, 
where  construction  is  active  owing  to  war  demands. 


.Mr.  Thomas  .Adam.s.  of  the  Canadian  Conservation 

Ccmmi.ssion.  Dr.  Horace  L.   Brittain.  director  of  •'-. 
I'.ureau  of  Municipal  Research,  and  Rev.  IVtrr  1'.: 
are  selected  as  judges  of  essays  submittetl  for  a  >.^'>' 
prize  for  the  best  solution  of  the  housing  proMmi  i:i 
Canada,  by  th^  Ontario  Housing  Committee. 
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Gamp   Sanitation 


WAR  conditions '  have  brought  about  certain 
well  defined  methods  of  procedure  in  order 
to  prevent  pestilence  where  a  number  of 
men  are  housed  in  temporary  structures. 
No  doubt  the  large  number  of  men  in  military  camps 
has  greatly  increased  the  necessity  for  care  in  the 
method  of  disposing  of  dejecta,  refusa,  etc.,  but  many 
useful  lessons  may  be  learned  and  results  obtained 
which  should  be  useful  in  preventing  objectionable 
conditions  where  any  number  of  men  compose  what 
is  commonly  knov^n  as  a  camp  in  time  of  peace.  Al- 
though the  nature  of  the  district,  as  regards  close 
pro.ximity  to  residential  sections,  will  govern  to  some 
extent  the  precautions  which  should  be  taken  to  ])re- 
vent  nuisance,  yet  no  matter  where  a  camp  is  located, 
there  is  necessity  of  guarding  the  health  of  the  men 
themselves,  by  dispensing  with  old,  objectionable 
customs  and  disease  producing  conditions.  The  fol- 
lowing extracts  from  a  paper  presented  by  Mr.  W.  P. 
Mason,  M.D.,  L.L.D.,  at  the  resent  annual  meeting  of 
the  Franklin  Institute  enunciates  certain  important  fea- 
tures of  camp  sanitation.  Relating  to  the  advantage 
of  placing  dejecta  as  near  the  surface  of  the  soil  as 
possible.  The  following  table  shows  the  great  differ- 
ence in  the  numbers  of  ordinary  bacteria  found  at 
sundry  depths : 

Immediately  under  the  sod 1 14,000 

1  foot  below 47,800 

2  feet  below 39.000 

3  feet  below : 9,500 

4  feet  below 6,700 

Next  to  the  dejecta  is  the  im])ortance  of  disposing 
of  refuse,  i.e.,  by  the  use  of  incinerators,  many  types 
of  which  are  decidedly  complex  and  expensive. 

For  a  simple  device,  calculated  to  provide  for  a 
reasonable  number  of  men,  and  especiall}'  suitable 
for  garbage  destruction,  the  WoodruiY  pit  is  worthy 
of  attention.  It  is  merely  a  circular  hole  in  the  ground, 
ten  feet  in  diameter  and  about  four  feet  deep,  with 
the  sides  lined  up  with  field  stones.  In  the  centre  is 
a  conical  pile  of  the  same  stones  to  act  as  a  sort  of 
draft  chimney.  This  pile  can  be  advantageously  sup- 
plemented by  a  couple  of  lengths  of  tile  pipe  or  even 
old  stove  pipe.  A  good  fire  of  wood  having  been 
started  in  this  pit,  a  very  considerable  amount  of 
camp  refuse  can  be  disposed  of  by  judicious  firing. 
Liquids  should  be  slowly  poured  down  the  hot  side 
stones  so  as  to  encourage  rapid  evaporation.  If  liquids 
be  added  in  too  great  a  bulk  or  thrown  on  too  quick- 
ly they  are  likely  to  pass  the  fire  zone  and  reach  a 
lower  level  where  they  may  start  a  nuisance. 

One  disadvantage  of  the  Woodruff  pit  or  of  any 
other  type  of  open  fire  is  that  when  the  wind  is  high 
light  materials  will  often  be  blown  about  the  camp; 
this  is  especially  objectionable  if  the  said  materials 
chance  to  be  what  are  known  as  "camp  butter-flies" 
or  toilet  paper. 

Urine  can  be  well  disposed  of  by  the  stone-filled 
soakage  pits,  adopted  by  the  British  Army,  into  which 
long  funnels  of  wood  or  tin  are  extended.  Fouling  of 
the  ground  with  consequent  fly  infection  is  thus 
avoided. 

At  one  large  New  York  camp  a  non-portable  fur- 
nace was  built  which  worked  successfully.   It  consist- 


ed of  three  levels,  of  which  the  bottom  one  held  the 
fire.  The  top  level  was  a  shelf  extending  from  the 
front  half-way  or  more  toward  the  back  wall,  and 
upon  this  shelf  was  thrown  the  material  to  be  de- 
stroyed. The  middle  level  was  also  a  shelf  of  about 
the  size  of  the  to])  one,  but  it  extended  from  the  back 
wall  out  toward  the  front.  Thus  the  hot  products  of 
combustion  followed  a  curved  course  under  and  over 
the  materials  on  the  two  shelves.  When  the  charge 
on  the  top  shelf  had  become  thoroughly  dried  it  was 
pushed  back  so  as  to  fall  on  the  middle  shelf,  and 
when  it  had  thoroughly  charred  in  that  position  it 
was  pulled  forward  and  fell  upon  the  fire. 

A  military  furnace  may  be  seen  at  Plattsburg 
which  is  operated  without  drying  shelves.  Its  length 
is  greater  than  its  height,  and  the  garbage  charge  is 
dumped  directly  upon  the  fire  through  a  trap-door. 
The  fuel  is  cord  wood.  Around  the  sides  of  the  com- 
bustion chamber  run  iron  water  pipes  that  act  like 
the  water-back  of  a  kitchen  range  and  svipply  hot 
water  with  which  to  wash  the  cans  in  which  the  gar- 
bage is  collected .  The  process  is  not  continuous,  and 
a  new  fire  has  to  be  started  every  morning. 

While  garbage  is  usually  incinerated  in  a  furnace 
such  as  this  or  in  a  Woodrufif  pit  or  in  some  still 
simpler  arrangement  burning  either  wood  or  coal,  yet 
it  generally  contains  so  much  combustible  material 
that  a  device  less  costly  in  the  matter  of  fuel  consum])- 
tion  is  to  be  preferred. 

The  Canadian  camj)s,  or  at  least  some  of  them, 
are  using  a  furnace,  called  the  Reid  incinerator,  which 
is  designed  to  operate  continuously  without  any  other 
fuel  than  that  contained  in  the  garbage  itself  after  an 
initial  fire  of  wood  has  been  built  as  a  starter. 

In  this  type  of  apparatus  a  supporting  grate-like 
set  of  bars  is  provided  which  suspends  the  garbage 
load  and  counteracts  tendency  to  clogging.  A-  fur- 
ther ]ieculiarity  of  construction  is  a  number  of  draw- 
er-shajied  draft  holes  which  may  be  opened  or  closed 
at  will,  and  which  admit  air  to  sundry  well-spaced 
points  throughout  the  body  of  the  garbage  charge. 

The  successful  running  of  the  Reid  incinerator 
demands  that  enough  garbage  be  supplied  to  keep 
the  apparatus  working  on  approximately  full  capa- 
city. 

Colonel  Nasniith,  of  Toronto,  advises  the  writer 
that  while  at  the  front  in  France  excellent  results 
were  secured  by  constructing  incinerator  walls  out 
of  (5ld  oil  cans  filled  with  puddled  clay.  After  a  wall 
built  in  such  a  manner  ha<l  been  fired  it  proved  very 
stable.  Similiar  cans  used  empty  produced  a  reliable 
chimney  and  old  railroad  iron  thrust  irregularly 
through  the  furnace  walls  .supplied  supports  for  the 
garbage  charge  and  permitted  air  to  reach  scattered 
])oints  throughout  the  mass. 

Doctor  Nasmith  found  advantage  to  follow  the  in- 
troduction of  old  tin  cans  of  every  description  into 
the  furnace  with  the  gairbage,  as  thereby  a  desirable 
"porosity"  was  given  to  the  material  being  burned. 

Horse  manure  can  be  burned  by  arrangement  such 
as  just  described,  but  the  destruction  of  valuable  fer- 
tilizing material  savors  of  decided  wa.ste,  and.  more- 
over, a  labor  camp  rarely  contains  enough  horses  to 
demand  military  measures. 

Fifty  horses  will  make  about  a  wag<inload  of  man- 
ure daily,  but,  however  small  the  volme  may  be,  pro- 
vision must  be  made  to  prevent  its  becoming  a  breed- 
ing place  for  flies.     Uusually,  although    not    always. 
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f' fanners  are  found  willing  to  cart  manure  away  for 
use  u[K>n  tht'ir  crops,  in  which  case  it  is  of  interest 
to  be  certain  that  it  is  hauled  to  a  sufficient  distance 
before  it  is  piled ;  otherwise,  as  a  large  canij)  |)resents 
many  attractions  for  flies,  the  insects  are  likely  to  find 
it  if  the  haul  should  be  a  short  one.  Major  J.  M. 
IMialan,  U.S.A.,  believes  that  the  only  safe  haul  is 
one  by  railroad,  for  the  reason  that  a  distance  likely 
to  be  covered  by  ordinary  wagon  hauling  would  prob- 
ably prove  much  too  short  to  prevent  the  flies  reach- 
ing camp. 

However  nuuli  tiie  average  farmer  may  value 
good  manure  which  is  given  to  him,  the  labor  camp 
is  frequently  so  placed  as  t<i  make  the  use  of  its  horse 
(lrop])ings  for  .fertilizer  un])rotitable  because  of  the 
expense  of  removal.  A  small  amount  of  manure  can 
be  made  fly-proof"  by  a  liberal  wetting  down  with  so- 
lution of  copperas,  but  a  much  better  treatment  is 
that  f)f  <lestruction  by  fire.  Windrows  less  than  two 
feet  high  can  be  successfully  burned  if  sprinkled  with 
crude  oil . 

Before  leaving  the  (|uestion  of  flies  we  should  re- 
member that  a  single  insect  can  produce  nearly  a  mil- 
lion descendants  during  a  season.  They  feed  to  a 
large  measure  ujion  faeces,  and  their  bodies  and  legs 
are  covered  with  hairs,  so  that  they  can  act  as  distri- 
liuters  of  ])ath()gcnic  organisms,  by  vomiting  upon 
hiunan  food,  by  defecating  over  it,  and  by  wiping 
their  filthy  feet  upon  it. 

So  much  has  been  written  upon  the  necessity  of 
protection  against  flies  and  mosquitoes  that  it  is  sim- 
ply needed  here  to  insert  a  reminder  that  the  dcvc- 
lo])mcnt  period,  from  egg  to  mature  form,  of  each  of 
these  insects  is  practically  the  same;  namely,  about 
two  weeks.  Precautions  in  the  way  of  thorough 
screening  of  quarters,  removal  or  destruction  of  horse 
manure,  and  oiling  or  draining  of  water  pools,  how- 
ever small,  must  be  faithfully  practised  throughout 
the  breeding  season. 


Peace  Time  Atrocities 


WllilJ".  we  are  all  familiar  with  the  atrocities 
which  have  been  committed  by  the  Ilun, 
and  for  which  we  are  all  agreed  there  is  no 
excuse  whatever,  certain  atrocities  have 
been  connnitted  in  our  very  midst  which  could  have 
been  i)revented — we  refer  to  the  undesirable  living 
conditions  which  prevail  in  certain  sections  of  very 
many  cities  in  Canada.  That  the  l-'mpire  is  beginning 
to  wake  up  to  the  facts  is  shown  by  the  great  prepara- 
tions which  are  under  way  in  Europe,  and  are  surely 
coming  to  America,  in  the  way  of  better  housing  and 
social  conditions.  The  Municipal  Research  Bureau 
of  the  city  of  Philadelphia  has  recently  isued  a  bulle- 
tin emphasizing  this  important  matter: 

Last  year  the  secretary  of  the  Canadian  Red  Cross 
told  the  convention  of  the  National  Municipal  League 
of  some  sketches  found  on  a  (Jerman  prisoner.  One 
])icture  was  of  some  houses  in  one  of  the  worst  of 
London's  slums,  the  other  was  a  degenerate  Knglish- 
man.  On  the  first  picture  was  written  in  (lernian:  "If 
the  British  conquer,  this  is  the  kind  of  house  that  you 
will  have  to  live  in."  On  the  other  were  these  words: 
"This  is  the  type  of  man  that  the  British  system 
produces."  To'  what  extent  were  these  accusations 
true  ? 


We  have  all  shuddered  at  the  tales  of  war  atrf»ci- 
ties.  If  we  should  take  a  walk  through  vast  sections 
of  Philadelj)hia,  we  should  .stand  aghast  before  the 
"peace  atrocities"  that  are  cr>ntinually  being  perpetrat- 
ed by  our  social  order.  The  misery,  starvation,  ignor- 
ance, over-crowding  and  imnu>rality  that  exist  in  al- 
most any  of  our  large  American  cities  are  appalling. 

It  used  to  be  the  fashion  to  jnit  the  blame  for  such 
conditions  upon  the  individual  snflFerer,  Imt  this  is 
now  pas.sed.  The  sociologist,  the  economist,  the  so- 
cial worker,  no  longer  think  in  those  terms.  They 
frankly  recognize  that  the  ills  of  society  are  the  fault 
of  society  and  can  only  be  socially  cured.  They  i»ri>- 
daim  that  |)overty,  unemployment,  and  overcrowding 
are  social  diseases,  exactly  as  preventable  as  ttibercti- 
losis  or  typhoid  fever.  Just  as  the  installati'ni  of  a 
proper  water  purification  system  greatly  cuts  down 
the  typhoid  tleath  rate,  so  can  well-conceived  social 
measures  do  away  with  the  diseases  of  society. 

The  trials  of  nearly  four  years  of  the  world  war 
have  taught  Europe  lessons  that  America  has  yet  to 
learn.  Time  has  gone  fa.ster  over  there  than  here.  If 
we  could  see  ourselves  as  we  are  going  to  be.  we  must 
look  at  what  England  is  to-day.  The  British  I-abor 
Party  has  produced  a  Reconstruction  Manifesto 
which  is  being  discussed  the  world  over,  as  herahling 
the  birth  of  a  new  social  or<ler.  Steps  arc  prop«»sed 
which  are  intended  to  j)rovide  a  national  niinimnm. 
prevent  unemi)lf>yment,  bring  dcm<Kracy  into  indus- 
try, nationalize  the  public  utilities  and  natural  re- 
sources, increase  i)roduction,  revolutionize  national 
finance,  introduce  greater  justice  in  distribution,  an«l 
secure  the  national  surplus  for  the  common  good. 

It  is  not  for  us  to  uphold  nor  to  denounce,  but  we 
must  face  facts  as  they  are.  These  social  problems  are 
with  us,  and  they  must  be  solved.  If  we  doubt  the 
efticacy  of  a  proposed  remedy,  it  is  uj)  to  us  to  sug- 
gest a  better  remedy.  It  is  the  greatest  of  mistakes  to 
try  to  turn  back  the  hands  of  the  clock.  The  wi>rld 
is  going  ahead  to  solve  these  problems,  and  will  not 
sti>p  for  the  objections  of  a  disgruntled  few. 

What  has  this  to  do  with  the  Bureau  of  .Munici- 
l)al  Research?  Simply  this:  We  shall  do  our  little 
l)art  in  the  betterment  of  sfKiety.  Our  field  is  Thila- 
del])hia  and  we  find  plenty  of  work  for  us  to  do  here. 
The  citizens  are  going  t<i  learn  to  comprehend  their 
problems  in  a  broader,  newer  way.  Widespread  iM>p- 
ular  educaton.  a  broa<l-gauged  financial  programme, 
rapid  transit,  better  health  conditions,  improved  hous- 
ing and  city  planning;  these  are  some  of  the  pr(»blems 
before  us.  We  propose  to  devote  the  energies  of  our 
statT  of  specialists  to  the  welfare  of  the  community 
as  a  whole.  We  are  confident  that  when  the  forward 
looking  citizens  of  this  city  understand  our  aim>.  "<■ 
can  stand  together  for  a  more  worthy  city-home. 


In  the  recent  U.S.  fuel  regulations,  it  is  interest- 
ing to  note  a  clause  which  states  that  the  maximum 
temperature  to  which  houses  shall  he  heate<I  is  f>8 
degrees.  While  this  has  been  criticized  as  t»»o  low  a 
figure,  it  may  be  stated  here  that  there  are  probably 
few  houses  at  the  present  time  where  the  standard 
temperature  is  above  6S  degs.  In  view  of  the  fact  that 
the  statement  "overeating  is  a  matter  of  habit"  might 
well  be  applied  in  the  case  of  (overheating,  if  such  a 
condition  really  exists.,  the  maximum  of  (18  deg>. 
seems  adequate. 
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Practical  Hints  for  the  Contractor 

that  may  save  him  time  and  money.     If  you  know  any  labor-saving  scheme, 
send  it  in — preferably  with  illustrations.     We  will  pay  for  all  accepted  articles. 
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Tamping  with  a  Rock  Drill 

WHEN    it    is    necessary    to   do    a    considerable 
amount  of  filling  on  building  sites,  sewers, 
and  elswliere,  the  jiroblem  of  rendering  the 
filled   in   material    stable   has   presented   cer- 
tain difficulties  with   regard  to  the  method  of  tamp- 
ing.   To  avoid  the  un.satisfactory  and  expensive  meth- 


Rock  drill  rigged  as  automatic  tamper. 

od  of  hand  tamping,  a  rock  drill  mounted  as 
shown,  was  used,  according  to  an  item  in  the  News- 
Record,  to  tamp  a  slag  fill  51  ft.  wide  and  265  ft.  long 
containing  1,200  cu.  yd.  With  it  U\o  men  did  the 
work  of  twelve  men  using  hand  rammers,  and  com- 
pacted the  fill  much  better  than  could  posibly  have 
been  done  by  the  old  method.  The  drill  was  operated 
by  compressed  air  supplied  through  75  ft.  of  J4  in. 
hose.  The  face  of  the  ram  was  made  from  a  circular 
steel  plate  Vt  in.  thick  and  10  in.  in  diameter  welded 
to  a  piece  of  drill  steel. 


The  Integral  Method  of  Curb  Construction 

AN  article  on  the  integral  method  of  construct- 
ing  curbs   appearing   in    the    Concrete    High- 
way Magazine  reads  as  follows: 
l<"orms  of  curbs  should  be  made  up  of  the  de- 
sign  shown  by  the  accompanying  sketch.  This  form 
gives  a  curb  which  is  ideal.  It  is  of  pleasing  appear- 
ance and  does  not  retain  dirt. 

In  building  this  curb  some  contractors  have  placed 
their  forms  and  filled  them  at  the  time  of  the  placing 
of  the  concrete  for  the  pavement  proper.  The  difficul- 
ty witli  such  a  jirocedure  is  that  the  water  removed 
l)y  rolling  and  with  the  belt  finds  its  way  to  the  gut- 
ter line  and  must  be  removed  by  brooming.  However, 
even  with  the  most  i)ainstaking  efforts  some  laitance 
will  remain  along  the  gutter  and  will  subsequently 
check,  resulting  in  a  rough  flow  line. 

To  avoid  such  a  condition  many  contractors  are 
following  the  plan  of  placing  and  finishing  with  the 
roller  and  first  belt  the  pavement  ])roper,  then  placing 
their  curb  forms  and  constructing  the  curb.  This  is 
the  method  that  is  recommended,  because  of  the  faci- 
lity in  finishing,  in  removing  the  excess  water,  and 
in  avoiding  any  laitance  effect. 

In  order  that  this  procedure  can  be  followed,-  it  is 
necessary  that  the  retaining  form  for  the  curb  be  built 
up  in  two  sections  as  shown  on  the  drawing.  The  first 
section  serves  the  purpose  as  a  side  form  and  permits 
the  rf)ller  and  belt  to  be  operated  over  it.  After  the 
first  belting,  the  second  section  of  this  form  is  placed 
and  the  integral  curb  mold  put  in  position. 

The  only  objectionable  feature  to  such  a  method 
is  that  it  necessitates  wheeling  sufficient  concrete  for 
the  curbs  from  the  mixer  to  where  the  curb  forms 
are  in  place,  but  this  additional  cost  is  offset  by  the 
increased  speed  and  facility  which  can  be  attained  on 
curb  finishing  work. 
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Effects  of  Grading  of  Sands  and  Consistency  of 
Mix  on  Strength  of  Concrete 


In  the  issue  of  July  IStli,  1'J17,  i)a);:e  623,  Contract 
Record,  we  reviewed  a  series  of  experiments  just  then 
cdnipletcd  l)y  Mr.  L.  N.  Kdwarcls,  supervisnp  en- 
}>inccr  of  bridges  for  the  City  of  Toronto,  on  the  ef- 
fects of  grading  of  sands  and  consistency  of  mix  upon 
the  strength  of  ])lain  and  reinforced  concrete.  Mr. 
lulwards  has  continued  tliese  experiments  (hiring  the 
past'  year  and  at  the  recent  convention  of  tiie  .\nier- 
ican  Society  for  Testing  Materials  gave  a  (luantity  of 
supplementary  information  on  the  same  subject  and 
showed  a  number  of  curves.  'i"he  curves  showing  the 
compressive  strengths  of  the  test  cylinders  for  both 
the  "Tests  for  (trading  of  .Sands"  and  the  "Tests  for 
Consistency  of  Mix"  have  been  revised  to  include  the 
strength  of  cylinders  tested  at  the  age  of  one  year. 
The  information  relating  to  the  effect  of  consistency 
of  mix  is  augmented  by  the  addition  of  the  results  of 
a  test  n)afle  to  show  the  decrease  of  the  resistance  to 
abrasion  and  shock  resulting  fnjm  the  inclusion  of  a 
water  content  in  the  mix  in  excess  of  that  recpiired 
"to  |)r()duce  a  concrete,  the  mortar  component  of 
which  is  of  a  saturated,  stick\-.  -^enii-i>lri<tic  cnii-<i>.ten- 
cv." 


Results  of  Tests. 

In  plotting  the  curves  showing  the  cfunpressivc 
strengths  of  test  specimens  for  ages  of  90  days  an<l 
under,  the  strcngth.s  obtained  from  the  90-day  tests 
were  in  all  cases  assumed  to  he  unchangeable,  and  in 
a  few  cases  slight  variations  from  plotted 
strengths  at  7,  30  and  (^  day  ages  were  made  to  se- 
cure uniform,  even  curves.  In  revising  these  strength 
curves  tf>  include  the  1-ycar  test  sti'engths  it  ha.s  been 
found  a<lvisable,  in  a  few  cases,  and  for  the  same  rea.s- 
on,  to  vary  from  the  plotted  strengths  at  'X)  days. 

Tests  for  (jrading  of  Sands. — Fig.  1  shows  the 
compresive  strengths  obtained  from  the  tests  of  the 
cylinders  in  which  the  twelve  specially  graded  sands 
were  used. 

Tests  for  Consistency  of  Mix. —  Fig.  2  shows  the 
compressive  strengths  o1)tained  from  the  tests  of  the 
cylinders  in  which  the  consistency  of  mix  was  varied 
from  a  sticky,  semi-plastic  to  a  very  wet  condition. 
In  relation  to  the  total  weight  of  the  cement  and  ag- 
gregates the  quantity  of  water  used  in  the  first  con- 
sistency nnx  was  6.17  per  cent,  for  the  1 :2:4  mix  and 
5.99  per  cent,  for  the  1  -2'/^  :5  mix.  This  quantity  was 
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increased  by  10,  20,  35  and  50  per  cent.,  respectively 
for  each  succeeding  mix. 

In  the  previous  paper  mention  was  made  of  the 
condition  that  "the  inclusion  of  a  greater  quantity  of 
water  than  is  required  for  the  development  of  its  na- 
tural functions  is  decidedly  detrimental  to  the 
strength  and  reliability  of  the  final  concrete,"  and 
photographs  were  reproduced  showing  accumulations 
of  water  cavities  underlying  the  particles  of  stone 
aggregate  and  the  reinforcing  steel  tending  to  reduce 


with  the  <)l)ject  of  obtaining  information  relating  to 
the  influence  of  the  consistency  of  mix  upon  concrete 
in  relation  to  its  resistance  to  abrasion  and  shock. 
The  mix  used  was  a  1:1^:3.  Two  sets  of  test  cylin- 
ders were  made.  In  the  first  set  the  stone  aggregate 
was  broken  limestone  of  good  quality  and  in  the  sec- 
ond set  a  good  (piality  of  broken  trap  rock  was  used. 
In  the  first  consistency  mix  the  water  content  was 
6.25  per  cent  of  the  total  weight  of  tlie  cement  and 
aggregates.    The  water  content -was  increased  l)y   10, 

lOOr 


Age,     Day«- 


Fig.  2— Compressive  strengths  of  test  cylinders:  consistency  of 
mix  tests. 

the  bearing  capacity  in  the  former  case  and  the  bond 
between  the  steel  and  the  concrete  in  the  latter  case. 

A  microscopic  examination  of  the  mortar  portions 
of  the  concretes  of  the  five  diiifcrent  consistencies  dis- 
closes a  marked  change  in  the  physical  structure  of 
the  cement  matrix.  Doubtless  the  decrease  in  strength 
found  in  the  tests  of  concrete  cylinders  and  of  rein- 
forced beams  is  in  part  due  to  this  change  in  matrix. 

Fig.  3  shows  photomicrogra])hs  (X75)  of  the  mor- 
tar bedding  of  stones  in  first  and  fifth  consistency 
concretes.  Under  the  microscope  tlie  cement  matrix 
of  the  first  consistency  concrete  appears  gray  in  col- 
or and  adheres  closely  to  the  surfaces  of  the  aggre- 
gates in  amorphous  masses  containing  myriads  of 
minute  voids,  but  on  the  whole  giving  the  impression 
of  possessing  strengtli,  liardness  and  rigidity.  In  con- 
parison,  the  cement  matrix  of  fifth  consistency  con- 
crete presents  a  marked  dififerencc,  both  in  color  and 
in  physcal  structure.    Its  color  is  more  nearly  a  milky 


(a)  First  consistency.  (b)  Fifth  consistency. 

Fig.  3— Photomicrographs  of  mortar  bedding  of  stone  aggregate- 
consistency  of  mix  tests.    (75) 

white  and  its  structure  is  generally  loose  and  flakv, 
■giving  ample  evidence  of  a  jack  of  strength  lesulting 
fiom  absence  of  cohesion  between  the  cement  par- 
ticles and  adhesion  between  these  particles  and  the 
surfaces  of  the  aggregates. 

Consistency-Abrasion  Tests. — This  test  was  made 


Consistency  of  Mix. 

Fig.  4    Relative  reductions  of  test  specimens:  consistency— abrasion 
test. 

20,  35  and  50  ]x'r  cent  for  the  four  succeeding  con- 
sistencies. The  test  specimens  were  cast  in  6-in.  cyl- 
inder forms  by  the  insertion  of  a  metal  diajjhragm  at 
about  the  centre  of  the  length.  Ten  half  cylinrlers 
were  hiade  for  each  consistency. 

The  specimens  were  tested  at  the  age  of  three 
months  by  the  "rattler"  abrasion  test  commonly  used 
for  testing  ])aving  brick.  I'ig.  4  shows  the  jiercent- 
ages  of  reduction  in  weight  resulting  from  1800  revo- 
lutions and  from  v^600  revolutions  of  the  machine.  In 
this  test  several  of  the  "wet"  consistenc}-  specimens 
were  entirely  pulverized. 


Fire  Resistance  of  Concrete  Columns 
Largely  Depends  on  Aggregate 

Till'-  determination  of  the  most  important  con- 
stituent of  a  concrete  column  with  regard  to 
the  i)roi)erty  of  resisting  fire  is  a  subject  in 
wliich  we  are  all  interested.  While  it  is  prob- 
al)ly  true  that  there  is  no  such  thing  as  an  absolute!}' 
fireproof  l)uildiiig,  we  are  at  least  concerned  with 
making  a  building  as  resistant  against  fire  as  pos- 
sible. In  order  to  attain  this  object,  the  column  is 
jjerhaps  of  greatest  importance  in  that  it  is  the  main 
supporting  element  of  the  structure.  While  the  pro- 
l)ortion  of  steel  to  concrete  is  of  paramount  import- 
ance in  design,  it  has  been  shown  in  tlie  following 
results  of  fire  tests  on  concrete  columns  described  in  an 
article  by  Walter  A.  Hull,  of  the  United  States  Bur- 
eau of  Standards,  that  the  aggregate  is  "the  critical 
element  in  the  fire  resistance  of  columns : 

Tests  were  luade  on  18-in.  round  and  16-in.  square 
columns.  Round  columns  of  12-in.  diameter  were 
made  from  one  aggregate  with  one  type  of  reinforce- 
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iticnt.  'I'vvo  kinds  of  reinforcement  were  selected;  Z''" 
vertical  stcfl  with  1'^"  spiral  steel  and  2'^'  vertical  steel 
with  HO  s])iral  steel,  l-'or  comparison,  columns  with- 
out rc-iiiforceuu'nt  were  included.  In  all  columns  the 
a  ])Iaster  coatinjj  was  ap|)lied .  'J'his  latter  served  ad- 
mirably to  protect  the  columns  against  heat  failure. 
steel  had  a  covering  of  l'/2  in.  of  concrete  and  in  some 
i'ittshurg  river  gravel,  of  a  maximum  IJ/^-in.  diam- 
eter, and  I'ennsylvania  high-calcium  limestone,  M-in. 
(liameter,  made  up  the  aggregate.  'Three  columns  of 
each  kind  were  made  up,  giving  check  fire  tests. 

Tests  were  made  in  a  special  ai)])aratus  having  a 
gas-fired  furnace  cajiable  of  raising  the  temperature 
to  1200°  C,  and  of  giving  a  load  of  ('XX),000  11).  If  the 
column  stood  the  ^)00,(XX)-lh.  load  hot  it  was  ])ermitted 
to  cool  and  transferred  to  a  10,000,000-11)  machine  an<l 
tested   til  destruction  . 

ill  the  gra\ el-concrete  columns  there  was  a  mark- 
ed tendency  in  the  concrete  to  break  u])  early  in  the 
fire  tests  and  for  the  resulting  slabs  to  sejjarate  and 
fall  olT,  e.x])osing  the  load-bearing  portimi  in  the  col- 
umn. The  steel  was  exposed.  Round  columns  with 
vertical  reinforcemnt  only,  suffered  much  less  than 
those  with  spiral  steel.  Scjuare  columns  vertically 
reinforced  chipped  badly.  Round  columns  with  no 
reinforcement  showed  an  intermediate  behavior  be- 
tween that  of  round  columns  with  spiral  steel  and 
those  without  such  .steel.  Strength  tests  made  at  the 
end  of  the  four-hour  fire  test  showe<l  the  gravel-con- 
crete columns  with  spiral  reinforcement  had  retained 
from  less  than  15'^  to  approximately  IS'A  of  the 
strength  of  the  column  test  without  expt)sure  to  heat. 
.'\  rouiul  column  with  vertical  rods  and  no  hooping 
retained  approximately  30'^''  of  its  .strength ;  s<|uare 
columns  from  15'/"  to  20%,  and  a  i)Iain  culumn  ap- 
proximately 23%.  In  the  limestone  colunm  there  was 
no  surface  cracking  during  the  fire  te.st,  either  in  the 
scjuare  or  the  round  tyi)e.  The  columns  after  cooling 
showed  a  strength  approximately  77'/"  of  the  maxi- 
mum of  the  unfired  column.  ICach  of  the  vertically 
reinforced  columns,  both  round  and  square  without 
spiral  steel,  tested  while  hot  at  the  end  of  the  fire  test, 
showed  a  maximum  strength  apiimximating  50'/"  of 
that  of  the  unfired  column  of  the  same  class. 

The  .^t.  John,  N.H.,  Dry  Dock  and  Shipbuilding 
(■omi)any,  Ltd.,  has  jiromised  to  complete  the  dry- 
dock  and  shi])  repair  plant  at  fourtenay  Bay:  the  dock 
will  be  11.50  feet  long  and  125  feet  wide.  It  is  pro- 
posed to  include  a  steel  shii)l)uilding  plant  in  the 
scheme,  but  this  will  dejiend  upon  whether  the  city. 
count V  and  jirovince  will  grant  a  botiu'^  "f  ,<=^nn.(XX). 

The  Toronto  and  ^'ork  Highway  I  onlIlll•^-l  mi  iiave 
four  inii)ortant  schemes  under  consideration™  the  pro- 
liosed  improvement  of  the  Don  Mills  Road  at  the  Ro- 
bert Davies  i>roperty,  road  diversion  and  high-level 
bridge  at  1  lighland '  Creek,  road  diversion  at  Locust 
Hill,  straightening  of  N'onge  Street  at  Ilullaml  Land- 
ing. 


It  is  interesting  to  note  that  the  amount  of  British 
shipbuilding  (or  the  12  months  ending  May  31,  1<)18, 
was  1.40<).83S  gross  tons,  an  amount  twice  as  large  as 
that  for  the  preceding  12  months. 

Mr.  11.  v..  Trindle,  architect,  formerly  of  Montreal. 
has  beeen  a|)i>ointed  supervisor  of  housing'.  I'mer- 
gency   Fleet  C'orporation.  U.S.A. 


Waterproofing   Concrete   Ships 
and  Other  Structures 


TIIIC  ]>orosity  of  concrete  has,  in  some  instance*, 
rendered  its  use  objectionable  where  it  is  im- 
l)erative  to  keep  the  water  out.  Variotis  meth- 
ods have  been  devised  to  overcome  this  diffi- 
culty both  by  applying  an  external  coating  and  l»y 
adding  a  material  at  the*  time  of  mixing.  When  >*» 
many  ships  are  now  being  built  of  concrete  and  it 
is  considered  that  a  hull  weighing  3.000  tons  would 
absorb  MX)  to  fiOO  tons  of  water  if  no  precautions  were 
taken  to  waterproof  it.  it  is  im|M>rtant  that  an 
tive  means  of  waterpriMifing  should  he  used  if  ■ 
ing  capacity  is  to  be  as  large  as  |M>ssible.  If  sea  water 
enters  the  concrete,  rusting  of  the  steel  reinforcement 
and  consequent  cracking  of  the  concrete  surface  will 
result,  due  to  the  increased  volume  <>f  the  steel. 
While  it  is  necessary  not  only  to  present  a  water- 
resisting  surface,  the  subject  of  freedom  from  barn- 
acles and  sea  grass  on  the  ship's  bottom  is  als4)  of 
importance.  A  nundier  of  metlxMls  for  waterprrx>fing 
concrete  are  described  in  the  follnwing  article  from 
the  Concrete  Magazine: 

'The  application  of  submarine  paints  to  the  b«>tt<>m 
of  ships  would  be  nece>sary  to  prevent  the  adhesion 
of  barnacles  and  sea  grass,  and  it  may  be  thought 
that  such  paints  in  themselves  being  more  or  less 
waterproof,  would  prt>tect  the  immersed  part  of  the 
vessel  from  absorbing  sea  water.-  It  is,  however,  well 
known  that  such  paints  after  a  while  are  penetrated 
by  water,  and  that  the  chafes  and  abrasions  resulting 
from  contact  with  lighters.  (|uay  walls  and  fenders 
remove  the  paint,  thereby  admitting  sea  water  into 
the  structure  of  the  \<--^<-l  with  all  it-  att«-ndo<»  •■"}\- 
sequences. 

It  has  been  suggested  to  get  iron  tiling>  mto  the 
outer  structure  of  the  concrete  and  that  the  absori>- 
tion  of  water  would  cause  the>e  iron  filings  to  swell 
and  fill  up  the  pores  of  the  concrete,  but  this  process 
would  seem  to  be  ephemeral  insofar  as  the  ci>ntinuous 
combination  of  sea  water  and  iron  filings  would  ulti- 
mately cause  the  expansion  of  the  latter  to  such  an 
extent  as  to  destroy  the  outer  |M>rtions  of  the  con- 
crete . 

Bituminous  varnishes  and  tar  have  also  been  us«d 
but  it  has  generally  been  f«)und  that  these  only  cov- 
ere<l  the  surface  of  the  concrete  and  would  be  subject 
to  the  drawbacks  resulting  from  abrasion, 

.\  process  which  constitutes  an  abst^ilutc  protec- 
tion against  penetration  of  sea  water  has  recently 
been  jjatented.  it  is  claimed.  This  consists  of  a  prtH'ess 
of  impregnating  the  outer  structure  of  the  concrete 
with  bitumen.  Bitmnen  varnishes  of  various  «lensity 
are  used,  the  first  being  so  licpiid  as  to  |>enetrate 
deeply  into  the  concrete.  These  are  followed  quickly 
by  slightly  denser  st>lutions  which  readily  )>cnetrate 
into  the  structure  of  the  concrete  till  a  i>enetration  of 
one-fourth  to  one-third  inch  has  been  obtained.  .Af- 
ter this  a  bituminous  varnish  of  ordinary  density  is 
applied  as  a  surface  covering  \vhereu|>on  an  insulating 
coat  is  applied  through  which  "no  breaking  through" 
of  the  bituminous  preparations  can  take  place.  Over 
this  insulating  coat  antifouling  paints  or  decor.-itivt- 
paints  of  any  description  may  be  applied. 
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Asphalt  Imports  Restricted 

The  U.  S.  War  Trade  Board  has  placed  asphalt 
upon  the  restricted  import  list.  Imports  for  the  cal- 
endar year  of  1918  will  be  limited  to  a  total  ([uaiititv 
of  30,000  tons  from  Venezuela  and  32,000  from  the 
Island  of  Trindad.  All  outstanding  licenses  for  the 
importation  of  asphalt  are  revoked  as  to  shipments 
made  after  June  15,  1918.  Allocation  of  the  amounts 
permitted  to  be  imported,  regulation  of  the  price  and 
other  details  will  be  arranged  after  conference  with 
the  War  Industries  Board. 


[  Enemy  Guns^Located^by  Sound  Ranging 

SOME  interesting  details  regarding  the  methods 
used  by  the  French  engineers  for  locating  the 
enemy's  guns  were  given  in  an  address  by 
Major-General  Chas.  M.  Clement,  U.S.A.,  before 
the  Philadelphia  Association  of  members  of  the  Am- 
erican Society  of  Mechanical  Engineers.  The  extent 
to  which  engineers  have  accomplished  wonders  in 
science  and  invention  is  well  shown. 

They  have  figured  out  the  influence  of  the  earth 
on  a  shell  travelling  out  of  the  cannon ;  how  much 
farther  it  will  shoot  north  than  south ;  how  much  the 
height  of  the  moon  deflects  the  shot,  and  what  is  call- 
ed the  ultimate  error  of  the  cannon  shot  is  disappear- 
ing under  their  mathematics.  If  a  commander  cannot 
point  a  cannon  within  ten  feet  of  the  shot  he  is  not 
counted  a  success.  That  is  an  engineering  triumph 
and  mathematical  triumph  of  the  highest  degree. 

■  Somebody  asked  me  to-night  how  they  located 
the  guns  and  whether  bw  aeroplanes.  I  said,  "Not 
alone.  There  are  three  ways  of  doing  it — spot  flash- 
ing, sound  ranging,  and  then  the  aeroplane  to  check 
bt)th  up."  The  most  uncanny  thing  is  sound  ranging; 
it  is  shooting  around  the  corner,  surely.  They  have  a 
very  delicately  devised  wire  that  is  heated  red  hot,  and 
so  sensitive  that  if  you  blow  your  breath  on  it  it  goes 
out.  They  put  up  six  or  eight  of  these  wires  at  dif- 
ferent points,  all  connected  by  electricity  back  to  the 
central  station,  and  then  have  a  moving-picture  ma- 
chine. When  an  enemy  gun  goes  oiY  a  button  is  push- 
ed and  the  moving-picture  machine  goes  into  action, 
and  as  the  vibration  of  that  gun  reaches  each  one  of 
these  stations  there  is  a  little  quiver  in  the  line  that 
is  printed  on  that  film,  and  when  it.  comes  out  it  is 
handed  over  to  the  officer,  and  he  goes  to  a  carefully 
calculated  table  and  proceeds  to  locate  that  gun  by 
the  vibrations  taken  miles  away  from  where  the  re- 
cording instrument  was,  transmitted  underground  by 
wires  buried  six  feet  and  brought  back  to  this  little 
encasement  of  his  and  printed;  and  those  little  strips 
of  paper  come  back  and  locate  the  gun  that  fired  that 
shot.  Then  he  proves  it  by  spot  flashing,  and  as  the 
sound  travels  from  one  place  to  another  a  number  of 
people  push  a  button,  and,  knowing  that  sound  trav- 
els so  many  meters  a  minute,  they  prepare  a  map  on 
which  to  locate  it.    Because  paper  expands  and  con- 


To-day.  altliougli  ships  are  being  sunk,  they 
are  not  Ijeing  destroyed  as  fast  as  we  are  building 
them,  while  German  submarines  are  being  sunk 
faster  than  the  Germans  are  building  them. — 
Viscount  Jellicoe,  former  First  Sea  Lord,  at 
Southampton,  on  July  10. 


tracts,  they  make  the  map  of  zinc  and  they  cut  the 
])aper  in  two-inch  squares,  so  that  nothing  in  accuracy 
shall  be  lost  by  the  expansion  or  contraction  of  the 
paper  under  heat  and  dampness.  They  have  a  par- 
abola around  it  with  everything  calculated  and  stretch 
six  strings  around  that,  and  when  the  six  strings  get 
over  the  same  spot  there  is  the  gun,  and  when  the 
other  six  strings  get  over  there  they  are  sure  it  is 
there,  and  then  they  get  the  airmen  to  fly  over  it,  and 
he  can  see  if  they  are  right,  and  it  is  nine  out  of  ten 
if  they  drop  a  shot  over  there  that  that  gun  goes  out 
of  business.  That  is  engineering  gain.  That  is  pro- 
gress beyond  the  point  where  men  set  up  a  right- 
angled  corner  to  set  up  a  stone  wall  to  i)Ut  up  a  cheap 
house . 


Mainly  Constructional 

East  and  West— From  Coast  to  Coast 


Oldfield  Apartments,  Ltd.,  has  been  incorixirated,  with 
a   capital   of  $250,000,  head  office,  at    Montreal. 

Permits  to  the  value  of  $80,535  were  taken  out  in  Gait, 
Ont.,  during  the  first  half  of  the  year.  This  is  a  considerable 
increase  over  the  corresponding  period  in  1917,  when  the 
total  was  $58,890. 

The  Port  Hammond  Cedar  Mill  Company  are  making 
extensive  additions  to  their  plant  at  Port  Hammond,  B.C., 
which  when  completed  will  double  the  capacity  of  their 
shingle   plant   and   lumber   mill   output. 

During  the  first  six  months  of  this  year  there  were  77 
Iniilding  permits  issued  in  Peterboro,  Ont.,  at  a  value  of 
.'i;i74,U45.  Eleven  of  these  were  for  dwellings.  Last  year  dur- 
ing the  corresponding  period  there  were  87  permits  issued, 
valued   at   $95,888. 

Work  has  been  commenced  on  the  erection  of  the  new 
factory  building  for  the  Huntley  Mfg.  Co.,  Ltd.,  at  Tillson- 
Ijurg,  Ont.,  the  contract  for  which  was  awarded  Messrs. 
Ponsford  &  Green,  of  St.  Thomas.  It  will  be  rushed  to  com- 
pletion as  rapidly  as  possible. 

Brantford  Buildings,  Limited,  the  company  formed  by 
Brantford  business  men  to  relieve  the  housing  situation  in 
their  city,  has  broken  ground  on  Sarah  street  for  six  new 
dwellings.  McEachren  Brothers,  of  Toronto,  are  to  carry 
out   all   construction   work   for  this   company. 

The  Bedford  Construction  Co.  (formerly  Cavicchi  & 
Pegano)  have  been  awarded  the  contract  for  the  construc- 
tion of  the  shipyards  for  Halifax  Shipyards,  Limited.  It  is 
predicted  by  the  officials  that  the  first  of  the  three  ship- 
liuilding  berths  will  be  completed   within   four  months'  time. 

The  city  property  committee  of  Toronto  have  approved 
the  proposal  of  the  special  committee  of  civic  departmental 
heads  to  permit  conversion  into  three-family  apartments  of 
dwelling  houses  within  the  area  bpunded  by  Bloor  and  How- 
ard Streets,  Bathurst  Street,  Parliament  Street  and  the  Bay. 

The  total  value  of  building  permits  issued  in  Regina  for 
tlie  month  of  June  is  about  $72,000,  as  compared  with  $44,- 
000  during  the  same  month  in  1917.  The  most  important 
building  in  last  month's  figures  is  the  new  grandstand  for 
the  Exhibition  grounds,  which  is  estimated  at  a  value  of 
$50,000. 

The  buildings  trades  council  of  Toronto  has  elected  the 
following  officers  for  tlie  ensuing  year:  President,  Edward 
Madden;  vice-president,  M.  Bennington;  financial  secre- 
tary, Sam  Lawrence;  correspondifig  secretary,  Robert  Towler; 
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inductor,  Joseph    I'ottcr,  and  trustees,  delegates   Fionncr  anil 
liradlicld. 

Montreal's  ImildiuK  permits  for  June  nunilier  V.m  and  arc 
valued  at  $:iH7,r.(>0,  as  compared  with  till  at  a  value  of  $:)57,- 
Vlf)  in  the  same  month  last  year,  h'or  the  first  six  months 
of  this  year  the  total  is  sa.5  permits,  value  $a,o:ii»,.505,  while 
for  the  corresponding  period  in  1'.I17,  the  liuurcs  were  M<U 
perniils,   at  a   value   of  $2,466,0.')'.). 

Vancouver  linildinK  work,  as  indicated  hy  the  permit 
issues,  is  keepiuK  well  ahead  of  last  year.  F.ast  month  there 
were  (il  permits  issueil  at  a  value  of  $.'>«, :»»(),  as  against  :i«, 
valued  at  $4a,. ""..'.■>,  in  June,  1i)17.  The  total  for  the  half  year 
is  :i7a  permits  ,at  a  value  (jf  .$«(!.'), HS."),  which  compares  with 
aei,  valued  at  $:fa:i,K»4  for  the  corresponding  period  in   1!)I7. 

Work  on  the  (Jouin  Boulevard,  which  will  proviile  a  tour- 
ist route  through  tlie  (Jatineau  district  and  the  Laurentian 
mountains,  will  likely  he  startc<l  lliis  fall.  .Sir  Wilfrid  Laurier 
recently  discussed  this  proposal  with  the  members  of  parlia- 
ment in  the  districts  concerned,  and  it  was  very  favorably 
received.  It  was  requested,  however,  that  the  making  of 
the  Montreal  to  Ottawa  highway  into  a  first  class  road  be 
linked   with  the  scheme. 

The  council  of  Whitby,  Out.,  decided  at  a  recent  meet- 
ing that  the  portion  of  the  Kingston  Road  passing  through 
the  town  should  be  repaired  at  once.  The  department  of 
highways  have  offered  to  loan  for  this  purpose  machinery 
and  a  gang  of  men  at  present  working  on  the  government's 
portion  of  the  road  (jii  either  side  of  Whitby.  No  charge 
will  l)e  made  for  the  use  of  the  machinery  and  the  town  will 
therefore  only  have  to  bear  the  expense  of  the  men's  wages. 

I'inancc  Commissioner  Hradshaw  suggests  as  a  solution 
of  the  housing  problem  in  Toronto  a  scheme  which  has  been 
tried  out  with  great  success  in  Britain.  He  proposes  that 
llie  construction  of  dwellings  for  workmen  be  undertaken 
l)y  the  employers  of  labor,  while  the  city  could,  if  necessary, 
lend  aid  by  guaranteeing  bon<ls.  There  are  plenty  of  suitable 
sites  close  to  the  thickly  populated  employment  centres,  the 
commissioner  says,  and  on  these  the  em|)loyers  could  erect 
self-contained  houses  of  about  six  rooms,  at  an  approximate 
cost  of  $2,()0(),  on  a  lot   with  about  2r>  feet    frontage. 

A  company,  whose  l)usiness  will  be  the  manufacture  of 
emery  or  carborundum  wheels,  is  negotiating  with  the  coun- 
cil of  Renfrew,  Ont.,  with  regard  to  the  establishment  of  a 
plant  in  that  town.  The  firm  a.sks  for  fixed  assessment  and 
water  rate,  and  it  will  erect  a  plant  to  cost  some  $l.'i(),000, 
also  building  dwellings  for  its  w(,>rkmen.  From  :i,()00  to 
.1,000  h.p.  of  electrical  energy  will  be  reiiuired.  The  city 
council  will  submit  a  by-law  to  the  ratepayers  providing  for 
fixed  assessment  and  water  rate,  and  permission  for  the 
Calabogie  I'ower  Co.  to  furnish  the  necessary  power. 

The  Eastern  Ontario  Good  Roads  Association  has  re- 
cently l>een  formed.  The  organization  meeting  was  held  at 
Ottawa,  :)00  representatives  from  the  eleven  counties  of 
Eastern  Ontario  attending.  Officers  were  elected,  a  board 
of  directors  and  executive  committee  appointed,  and  a  definite 
programme  of  highways  to  be  constructed,  was  drawn  up  for 
l)resentation  to  the  provincial  government  this  fall.  Tenta- 
tive arrangements' were  made  to  scud  a  deputation  to  Toronto 
to  urge  the  building  of  a  highway  from  Ottawa  to  I'etawawa 
Camp,  a  portion  of  the  highway  from  Ottawa  to  Point  For- 
tune, Que.,  as  a  link  in  the  proposed  Ottawa-Montreal  trunk 
•road,   and   another   highway   from   Ottawa   to   Morrisburg. 

Commissioner  Ililyard,  of  St.  John,  N'.H.,  states  that  he 
will  recommend  that  a  new  water  service  be  provided  for 
East  St.  John  as  soon  as  the  provincial  government  decides 
to  fil!  in  the  bridge  near  the  Municipal  Home  and  place  a 
culvert  there.  He  has  also  directed  the  city  engineer  to  pre- 
pare a  report  on  the  proposed  extension  of  the  3G-inch  main 


laid  last  year  to  Manchester'*  Corner,  Manawagosish  Koad. 
following  the  receipt  of  a  petition  from  residents  of  Lan- 
caster for  a  better  water  supply.  If  the  work  is  undertaken, 
it  will  probably  be  continued  in  reinforced  concrete  pipe, 
similar  to  that  which  is  to  be  laid  around  I^ke  l-itzgerald. 
It  is  stated  that  the  Lock-joint  I'ipe  Company  will  begin  lay- 
ing pipe  at   Lake   I'itzgerald  next  month. 

At  a  recent  meeting  in  Gananoque,  Ont.,  under  the  aus- 
pucs  of  the  board  of  trade  and  town  council.  Mr.  W.  \.  Mc- 
Lean, Deputy  Minister  of  Highways,  announced  that  the 
provincial  government  would  at  once  take  over  the  stretch 
between  Napanee  and  Kingston  as  part  <if  the  national  high- 
way which  is  eventually  to  connect  Toronto  and  Montreal. 
Mr.  McLean  was  accompanied  by  Hon.  Geo.  S.  Henry.  Min- 
ister of  Agriculture,  and  party  of  tifteen  others,  including 
many  prominent  good  roads'  men.  The  parly  made  a  n>or 
of  inspection  of  the  roads  of  Frontenac  county  and  visited 
Kingston,  the  object  of  their  trip  being  the  furtherance  of 
the  government's  trunk  road  scheme.  They  also  crossed 
the  line  and  were  given  a  run  over  the  New  York  sUte  road 
from   Clayton   to  <Jgdensburg. 

In  preparation  for  the  next  winter-port  season,  the  Fed- 
eral (Jovernment  has  planned  to  carry  out  considerable  work 
in  West  St.  John  and  will  endeavor  to  have  il  completed  by 
January  I  next.  Teiulers  for  the  reconstruction  of  the  breast 
work  at  l-'ort  Dufferin  were  received  up  till  July  IT,  and  work 
will  be  started  as  soon  as  the  contract  is  let.  Plans  are  com- 
pleted for  the  repair  of  the  end  of  No.  7  l>erth  and  pulling 
additional  ballast  in  the  structure,  also  for  the  extension  uf 
the  conveyor  system  to  berths  U  and  15.  calling  for  a  wood- 
en construction  in  place  of  steel.  Tenders  for  this  work  will 
probably  be  called  in  the  near  future.  The  C.  V.  K.  is  also 
carrying  out  improvements,  having  let  a  contract  to  Messrs. 
Cirant  &  Home  for  the  reconstruction  of  the  gallery  to  No.  i 
berth.  The  demolition  of  the  tdd  structure  has  been  finished 
and  good  progress  is  reported  on  the  new  gallery. 

The  plans  prepared  by  Mr.  R.  O.  Wynne-Roberts,  of 
Toronto,  for  the  new  pumping  station  in  Sault  Ste.  Marie. 
Out.,  which  is  to  be  located  dU  Superior  Street,  have  l>een 
approved  by  the  water  and  light  commission.  The  machm- 
ery,  which  in  itself  will  cost  $:iO.OOO,  has  already  been  con- 
tracted for  and  the  plan  is  to  have  the  building  completed 
and  ready  for  use  by  October  80.  The  pump  house  will  be 
.'.:t  ft.  X  5.5  ft.,  with  a  wing  at  the  rear  :»0  ft.  .square,  and  will 
be  two  storeys  high.  It  will  be  used  as  the  permanent  elec- 
tric sub-station  for  the  city  as  well  as  for  pumping  purposes. 
There  will  be  six  electric  pumps  installed,  three  for  domestic 
use  and  three  in  case  of  lire.  The  intake  will  be  located  on 
the  south  siile  of  the  head  race  of  the  canal  to  the  new  power 
house,  with  an  emergency  intake  in  the  ship  canal.  The 
water  is  to  be  chlorinated  by  the  chlorine  gas  method.  Chair- 
man Shannon,  of  the  commission,  states  that  the  whole 
scheme  is  a  temporary  one  to  meet  war  conditions,  invidving 
an  expenditure  of  $l(M,(HMl  or  $I35.INN).  instead  .>f  $.00,000  or 
StiOO.non.  as  it  would  cost  to  go  to  Coldwater 


Personals 

Mr.  W.  .v.  James  has  been  promoted  to  the  position  of 
assistant  chief  engineer  of  the  C.  V.  R.  western  lines. 

Mr.  S.  H.  Frame  has  been  appointed  assistant  engineer 
of  the  Department  of  Natural  Resources  of  the  C.  P.  R..  with 
headquarters  at  Brooks.  Alia.  He  was  previously  district 
hxlrometric  engineer  of  the  Irrigation  Branch.  Department 
of  the  Interior.  C'algary. 

Mr.  R.  T.  Grant  Jack,  fomterly  resident  engineer.  Sewer 
Section.  Department  of  Works.  Toronto,  recently  left  the 
employ  of  rtie  city  to  take  a  position  on  construction  work 
with  the  Leaside  Munitions  Company.  Mr.  Jack  is  a  IMM 
graduate  in  civil  engineering  of  the   University  of  Toronto. 


FOR  IMMEDIATE  SALE 

MACHINERY 

From  Marble  and  Freestone 
Cutting  Plant 


;t — Gang   Saws. 

4 — Polishing    Jennys. 

■J Planers    (2   with    carborundum   attachment) 

1 — Myers    diamond    saw. 

1 — Patch    carborundum    Planer. 

2 — Baluster    Lathes. 

4 — Column    Lathes. 

2 — Rubbing    Beds. 

Motors.. 2,   5.    1! 
cycle, 

Pulleys     (wood     and     iion), 
(leather    and    canvas). 

Terrazzo  crusher,  drill   press,   etc.,  etc. 
Can  be  inspected  at  SSr.   Logan  Avenue,  Torontu. 

THE  NORCROSS  HRDTilERS  COMP.XNV 
2!ta0 


2.'>.    ll'i    HP..    S    phase,    ■.r^ 
shafting,     bcltinj; 


Parliament  Building,  Ottawa 

Tenders  Wanted 

for 

Lavatory  Marble,  etc. 

Sealtd  tendtrs  will  he  received  by  the  linder- 
signed  until  noon.  August  2.  1918.  for  the  Marble 
of  the  Lavatories,  etc..  reiiuued  in  the  reconstruc- 
tion   of    the    above    building.  . 

Ml  tenders  to  be  based  on  the  supplying,  exe- 
cution, erection  and  completion;  together  with  the 
furnishing  of  all  mateiial,  tools,  appliances,  labour 
etc..  necessary  and  described  by  the  plans  and 
specifications   for   "Lavatory    Marble,   etc." 

The  work  of  this  contract  shall  be  proceeded 
with  immediately  upon  the  signing  of  the  con- 
tract, and  as  may  be  directeil  and  m  such  a  man- 
ner as  to  ensure  the  completion  of  the  niarble 
work  of  this  contract  containeil  in  the  two  Office 
Block  sections  of  the  building,  by  (Ictober  l."). 
li)lS.   and  the  balance  by   .\ugust   1.  IHIH. 

Plans,  specifications,  and  any  other  information 
required  can  be  obtained  at  the  office  of  the  Gen- 
eral Contractors,  P.  Lyall  &  Sons  Construction 
Company,    Limited,    Ottawa. 

Each  tender  must  be  accompanied  by  an  accept- 
(d  cheque  on  a  chartered  bank,  payable  to  the  or- 
der of  the  Minister  of  Public  Woi  1  s,  for  a  sum 
not  less  than  five  per  cent  (57,)  of  the  amount  of 
the  tender,  which  will  be  forfeited  if  the  parties 
tendering  decline  to  enter  into  a  contract  when 
called  upon  to  do  so.  If  the  tender  is  not  ac- 
cepted, the  cheque  will  be  returned.  If  the  ten- 
der is  accepted,  an  additional  cheque  for  a  sum 
equivalent  to  five  per  cent.  (37r>  of  the  amount 
the  tender  must  be  deposited  before  the  contract 
is  signed.  The  total  security  will  be  forfeited  if 
the  contractor  fails  to  complete  the  work  con- 
tr.ncted   for. 

Certificates  of  payment  shall  be  issued  monihly 
as  the  work  progresses  and  s''all  not  exceed  in 
tl'c  aggregate  ninety  per  cent.  (9071  of  the  value 
of  the  labour  and  material  furnished  and  set  out 
in   tlie  work. 

Samples    must    be    submitted    with    tender. 

The  lowest  or  any  tender  not  necessarily 
acceiJted. 

Envelopes  containing  tenders  to  be  marked  ; 
"Tender  for  Lavatory  Marble,  etc.,"  and  addressed 
to   the  undersigned. 

JOHN'   A.   PE.XRSON,   .Xrchitect, 
.     J.    O.    M.XRCIL\Nn.    .\5sociate. 
Centre   Block.    Parliament    Hill, 

Ottawa.  29-30 


For  Sale  by   Greater 

Winnipeg  Water 

District 


Forty  20-yard  Air  Dump  Cars,  built  by  Can- 
adian Car  and  Foundry  (,'o.  Steel  l;c)ily  and  wood 
riuor.  Length  'dii  feet,  vvidtli  !»  feet,  lengtli  over 
end  platforms  'iH  feet.  Huilt  41)15.  In  .\1  con- 
dition. 

Twenty-lWe  Iti-yard  Air  Dump  Cars,  built  by 
Western  Wheel  Scraper  Co.  Steel  body,  wood 
Hoor,  steel  lined.  Length  24i  feet  1  inch,  width 
9    feet;    length    over   all,    HO    feet. 

Half  of  above  cars  ready  for  delivery  October 
1st.    1!H8.      Half   for   delivery    Uecember    1st.    191JS. 

Further    information  .  upon    application. 

.-Vll  of  above  offered  subject  to  prior  sale  and 
f  o.b.     Paddington    Transfer,    St.     Boniface.     Man. 

Bids  will  close  12  noon,  August  1st.  191S.  and 
sliould    be    addressed    to    the    undersigned. 

R.  n.  WAUGH. 
Chairman    of   Commissioners, 
(Jreater  Winnipeg  Water  District. 

r>iil    Tribiuie    Building, 

Winnipeg,   Man.  20-29 


Parliament   Building,   Ottawa 

Tenders  Wanted 

for 

Water  Tanks  and  Pumps 

Sealed  tenders  will  be  received  by  the  under- 
signed until  noon.  July  80.  1918.  for  '■Water 
Tanks  and  Pumps"  required  in  the  reconstruc- 
tion   of    the    above    building. 

.■\11  tenders  to  be  based  on  the  supplying,  erec- 
tion, installation  anrl  completion;  together  with 
the  furnishing  of  all  material,  tools,  appliances, 
labour,  etc..  necessary  and  described  by  the  plans 
and    specifications    for  : — 

(a)  Three    (3)    water    tanks; 

(b)  Two    (2)    centrifugal    pumps. 

The  work  of  this  contract  shall  be  proceeded 
with  immediately  upon  the  signing  of  the  same 
and  in  such  a  manner  as  to  ensure  the  comple- 
tion   thereof    by    August    14.    WIK. 

Plans  and  specifications,  and  any  other  infor- 
mation can  be  obtained  at  the  oflfice  of  the  Gen- 
eral Contractors,  P.  Lyall  &  Sons  Construction 
Conipanv,    Limited,    (")ttawa. 

Each  tender  must  be  accompanied  by  an  ac- 
cepted cheque  on  a  chartered  bank,  payable  to 
the  order  of  the  Minister  of  Public  Works,  foi 
a  sum  not  less  than  five  per  cent,  (■'i'/)  )  of  the 
amount  of  the  tender,  which  will  be  forfeited  if 
the  parties  tendering  decline  to  enter  into  a  con- 
tract when  called  upon  to  do  so.  If  the  tendei 
is  not  accepted  the  cheque  will  be  returned.  If 
the  tender  is  accepted,  an  additional  cheque  for 
a  sum  equivalent  to  five  per  cent.  (59^)  of  the 
amount  of  the  tender  must  be  deposited  before 
the  contract  is  signed.  The  total  security  will 
be  forftited  if  the  contractor  fails  to  complete 
the   work   contracted    for. 

Certificates  of  payment  shall  be  issued  monthly 
as  the  work  progresses  and  shall  not  exceed  in 
the  aggregate  ninety  per  cent.  CM)'/,')  of  the  value 
of  the  labour  and  material  fiirnished  and  set  out 
in    the    work. 

The  lowest  or  any  tender  not  rieces-sanly 
accepted. 

Envelopes  containing  tenders  to  be  marked : 
"Tenders  for  Water  Tanks  and  Pumps."  and  ad- 
dressed   to    the    undersigned. 

JOHN    A.    PE.\RSON'.    Architect. 
J.    O.    MARCHANIl.    Associate. 
Centre    Block.    Parliament    Hill, 

Ottawa.  -'92fl 


Steel  Rails  For  Sale 


A  small  (juantity  of  20  lb.  light  re-laying  rails, 
fur  sale  for  immediate  delivery.  Apply  Box  759, 
Contract    Record,    Toronto,   (.)nt.  28-ol 


FOR  SALE 
Stone  Quarry  Machinery 


One   Revolving   Screen,  4   ft.   x  25  ft. 

One    No.    (i    Crusher. 

One    No.    14    (  yclone    W'ell    Diill. 

Seven  Steel  Side   Dump  Cars.  1  yard.  24  gauge. 

Two   Turntables.   5  ft.   diameter. 

t)nc  4')   II.P.    Steam   Engine. 

The    above    are    nearly    new    and    will    he    sold 
cheap.      Must  be  moved  al  once. 

(RUSHED  STONE  LIMITED. 

47    Yonge  Street   Arcade, 
2S-2S  Toronto,    Ont. 


Parliament  Building,  Ottawa 

Tenders  Wanted 

for 

COAL  and  ASH 
Handling   Equipment 

Sealed  tenders  will  be  received  by  the  under- 
signed until  noon.  August  2,  1918,  for  the  Coal 
and  .\sh  Handling  Equipment  required  in  the  con- 
struction of  the  Central  Heating  Plant  of  this 
building. 

.\1I  tenders  to  be  based  on  the  supplying,  execu- 
tion, installa-tion,  and  completion;  togetner  with 
the  furnishing  of  all  matei  iai,  tools,  appliances, 
labor,  etc..  necessary  and  described  by  the  pian.s 
and  specifications  for  the  Coal  and  Ash  Handling 
Eniiipmtnt. 

The  work  of  this  contract  shall  be  proceeded 
with  immediately  upon  the  signing  of  the  con- 
tract and  continued  in  such  a  manner  as  to  en- 
suie    the    completion    thereof    by    October    1,    IHIS. 

Plans,  specifications,  and  any  other  informa- 
tion required  can  be  obtained  at  the  office  of  the 
(ieneral  Contractors,  P.  I.yall  &  Sons  Construc- 
tion   Company,    l-imited,    Ottawa. 

Each  tender  must  be  accompanied  by  an  ac- 
cipted  cheque  on  a  chartered  bank,  payable  to 
the  order  of  the  Minister  of  Public  Works,  for 
a  smn  not  Uss  than  five  per  cent.  (5%)  of  the 
amount  of  the  tender,  which  will  be  forfeited  if 
the  parties  tendering  decline  lo  enter  into  a  con- 
tract when  called  upon  to  uo  so.  If  the  tender 
is  not  accepted,  the  cheque  will  be  returned.  H 
the  tender  is  accepted,  an  additional  cheque  for 
a  sum  equivalent  to  five  per  cent.  (5'/I  )  of  the 
tender  must  be  deposited  before  the  contract  is 
signed.  The  total  security  wtfl  be  forfeited  if 
the  contractor  fails  to  complete  the  work  con- 
tracted   for. 

Certificates  of  payment  shall  be  issued  monthly 
as  the  work  progresses  and  shall  not  exceed  in 
the  aggregate  ninety  per  cent.  (IMt'r)  of  the  value 
of  the  labour  and  material  furnished  and  set  out 
in    file    work. 

E.'jch  tender  must  be  accompanied  by  detailed 
drawings  of  the  equipment  it  is  proposed  to  •fm- 
nish    for    the    amount    of    the    tender. 

T'le  lowest  or  any  tender  not  necessarily  ac- 
cepted. 

Envelopes  containing  tenders  to  he  marked ; 
"T'Mider  for  Coal  and  Ash  Handling  luiuipment," 
and   addressed   to   the  undersigned. 

JOHN   A.    PEARSON.   Architect. 
J.    O-    MARCHAND.    Associate. 

CcntrL-     Block.    Parliainent    Hill, 

Ottawa.  29-P.O 
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M^^          A^i^#^  ^^T    I  J1a,^%                J  niatcly  associated  that  to  limit  the  first  may  endanger 
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rublishcd  Each  Wednesday  by  ^"^  what  of  the  second  alternative?  We  were  told 

HTir'H   r"     IV/IAnf  P>  AXT    f  f\/in^n«r4  recently  by  a  contractor  that  not  only  were  his  pay- 

HUUH   C.   MACLEAN,  LIMITED  sheets   practically   double   what   they   were   formerly. 

HUGH  C.  MacLEAN,  Winnipeg,  President.  but  the  amount  of  wf»rk  his  employees  turned  tmt  was 

THOMAS  S.  YOUNG,  General  Manager.  only  about  half  what  it  used  to  be.    Also  employees 

HEAD  OFFICE   -    :i47  Adelaide  Street  West,  TORONTO  were  much   more  careless,  and   liable  to  "jump"  the 
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SUBSCRIPTION  RATES  to  realize  that  the  terni  '"laborer"  has  lost  most  • 
Canada  and  Great   Britain,  $3.00.    U.  S.  and  Foreign,  $3.00.  original  significance  and  is  now  largely  a  misnomer. 
Single  copies  10  cents. The  jjace  at  which  these  men  work  is  suggestive  of 
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"  'ETeled":  ."e^o'n'd-  cU..   matter  July   18th,  1914,  at   the   Poatoffice  a,  *^<^«'^'.""  "      ^ ?^   ^^^^  .'""^t.  Pf  *    they   are    engaged    in    di.S- 

Buffalo,  N.  Y.,  under  the  Act  of  Congresa  of  March  3,  1879.  cussions — almost  invariably  a  criticism  of  the  firm  or 

Vol.  32                        '        July  24,  1918                             No.  30  '^orijoration   for   which   they   work.    Their  attitude   is 
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rnncipal   Contents                        P,gg  ever  enters  their  head-  t,,  (H-mrl.' ilw  flow  .if  viHiiwr. 
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pnnciple  of  j)iece-work.     I  he  effect  on  pnxluctKm.  of 

^'''"'''^■'" ^^"  course,  has  been   phenomenal,     the  increase  running 

Methods  of  Constructing  Concrete  Houses  581  into  hundreds  of  j)er  cent,     and     the     only    objection 

Advantages  and   Disadvantages  of  the  Concrete    House     585  seems  to  be  a  possibility  that  under  these  conditions 

Interior  Construction  of  the  Concrete  Industrial  House     587  ^^he   pressure   becomes   so   great     that     a     man   breaks 

.....      ,  ,^            f  .1     r-         .    u                               -u,.  flown.    However,  is  it  an  old  saving  that  it's  better 

Architectural  Design  of  the  Concrete  House ,89  ^^  ^^^^^  ^^^^^  ^,^.^^   ^^^^  ^^^ 

Practical  Hints  for  the  Contractor  590  Everything  considered,   the   .solution   of  our   labor 

Mainly  Constructional 591  troubles  and  the  high  Cost  <if  living  at  the  same  time 
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man's  worth  is  figured.  y  \  view  t.f  the  shortage  of  houses,  which  has  been 

Perha])s  the  first  alternative  may  be  dismissed  with  I    as  noticeable  in  the  United  States  as  in  Canada,  the 

a  mere  mention.  This  is  a  matter  so  clo.sely  associated  JL  American  Concrete  Institute  at  their  recent  con- 
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intimate  knowledge  of  all  the  circumstances  would  be  programme  to  papers  and  di.scussions  dealing  with  the 
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that  our  goveninient  is  doing  all  that  can  be  done.  Un-  working  men.    .\     committee     on    industrial 

(louhledly  it  is  a  most  dilVicult  work  and  at  least  we  houses  had  been  appointed  some  time  prc^-iously,  and 
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this  committee  made  a  report.  There  were  some  points 
on  which  they  had  been  unable  to  confer,  however,  and 
as  a  result  a  number  of  short  papers  were  presented 
by  various  members  of  this  committee,  outlining  the 
views  and  experiences  of  each.  On  account  of  the  im- 
portance of  the  subject  of  small  houses  at  the  moment 
and  the  apparent  possibilities  in  the  way  of  building 
these  of  concrete,  extracts  from  the  report  are  given  in 
this  issue,  and  also  a  number  of  the  ])apers  dealing  with 
the  advantages  and  disadvantages  of  concrete  houses, 
their  methods  of  construction,  the  interior  planning  and 
the  architectural  design.  We  are  of  opinion  that  con- 
tractors who  up  to  the  present  time  have  specialized 
in  the  standard  house  of  stone  or  brick  and  wood  will 
do  well  to  make  a  careful  study  of  the  possibilities  of 
the  concrete  house  as  a  solution  in  the  very  near  future 
of  the  present  alarming  house  shortage. 


Trying  to  Prevent  Collusive  Bidding 

FOLLOWING  previous  articles  on  the  wide  dif- 
ference between  bids  submitted  by  contractors 
oii  the  same  section  of  work  and  the  need  for 
reforms,  we  have  another  objectionable  feature 
in  that  of  the  unbalanced  bid.  In  bidding  on  certain 
items  of  construction  it  has  been  noticed  that  one  con- 
tractor will  bid  a  certain  specified  sum  at  a  rate  which 
allows  for  a  legitimate  profit,  while  his  competitor  will 
bid  on  this  same  item  as  much  as  25  jier  cent,  lower. 
If  this  was  the  only  detail  on  which  bids  were  to  be 
submitted  and  the  lower  tender  accepted,  there  would 
be  no  doubt  of  the  resultant  loss  to  the  contractor,  but 
he  makes  up  this  2.t  per  cent,  on  the  ne.xt  division  of  the 
contract  by  bidding  high — in  other  words,  he  "cooks" 
his  bid. 

At  a  recent  meeting  of  the  Massachusetts  Highway 
Association  the  following  resolutions  were  passed  with 
but  one  dissenting  vote: 

Resolved,  that  in  the  opinion  of  this  association,  when  in 
competitive  bids  any  item  is  offered  at  manifestly  less  than 
its  actual  cost,  such  bid  should  be  rejected  as  "unbalanced," 
unfair  and  against  the  interest  of  the  mun.cpality. 

Resolved,  that  in  the  opinion  of  this  association,  when 
the  same  person,  or  persons,  are  interested  in  two  or  more 
bids  made  in  different  names,  in  competition  for  the  same 
work,  all  of  such  bids  should  be  rejected  as  cjUusive  and 
against  the  interests  of  the  municipality. 

The  solution  seems  to  be  the  unixersal  adoption  of 
a  system  of  public  contracts  which  inakcs  unlialanced 
and  collusive  bidding  unattractive  by: 

1.  Carefully  jirepared  estimated  (|uantities  and 
specifications  which  themselves  make  unbalanced  bids 
unattractive. 

2.  Prompt  rejection  of  all  bids  which  bear  evidence 
of  being  unbalanced  or  collusive. 

3.  Award  of  ct)ntracts  to  the  next  bidder  (unless 
there  is  some  good,  independent  reason  for  its  rejec- 
tion), without  readvertising,  thus  avoiding  giving  the 
dishonest  collusive  or  unljalanced  bidders  a  second 
chance  through   readvertisement. 

When  these  simple  rules  are  the  universal  practice 
in  letting  public  contracts,  collusive  and  unbalanced 
bidding  will  be  a  practice  of  history  only. 


Military  Hospitals  Construction 

The  I'ublic  Works  Department  have  in\  ited  tenders 
for  the  construction  of  several  buildings  in  connection 
with  the  military  hospitals  department.  .\t  St.  Anne 
de  ik'Hevue,  l'.(J.,  it  is  i)roposed  to  erect  (jrderlies"  and 
nurses"  dormitories,  a  storage  building,  and  a  house 
for  the  medical  officer,  these  being  in  addition  to  the 
large  hospital  there,  the  contract  tor  which  was  let  to 
E.  G.  M.  Cape  &  Co.,  Ltd.,  Montreal.  The  orderlies' 
l)tiilding  will  contain  on  the  first  floor  dormitories,  re- 
creation room,  dining  room,  kitchen  and  store,  and  on 
two  next  floors  dormitories  and  lavatories.  The  nurses' 
building  is  to  be  of  three  storeys,  with  bedrooms,  re- 
creation, writing,  reception  and  dining  rooms  and 
kitchen  on  the  first  floor;  bedrooms  on  the  second 
lloor,  and  a  recreation  room  and  bedrooms  on  the  third 
lloor.  The  storage  house,  of  two  storeys,  will  ha\e 
com[)artinents  for  the  storage  of  meat  and  butter,  and 
refrigerating  rooms  with  the  necessary  machinery.  The 
])artitions  for  the  cold  storage  rooms  will  have  double 
sheathing  of  /-{s-inch  kiln  dried  pine,  tongued  and 
grooved.  A  contract  for  grading  and  road  work  is 
also  to  be  let.  At  Halifax  it  is  proposed  to  construct 
an  isolation  hospital  of  three  storeys. 

.\11  the  buildings  are  practically  of  similar  con- 
struction, with  minor  details  to  meet  the  \arying  con- 
ditions. The  buildings  are  frame  construction  on  con- 
crete pier  foundations  up  to  the  ground  lc\el.  The  ex- 
terior walls  are  to  be  of  2  x  6  inch  studding  sheathed 
on  the  outside  and  inside  with  %-inch  spruce.  The 
exteriors  are  to  have  a  covering  of  two-plv  waterproof 
l)aper.  furring,  wire  lath  and  stucco,  and  the  inside  par- 
titions are  to  be  of  spruce  or  hemlock.  The  roof  will 
have  spriice  rafters.  The  floors  are  to  be  of  %-inch 
hemlock. 


The  board  of  education  of  Hamilton,  Ont.,  has  approved 
an  agreement  with  the  Invalided  Soldiers'  Commission,  which 
provides  that  a  second  unit  of  the  technical  school  be  erected 
for  the  re-education  of  returned  men,  the  go\ernment  to  pay 
the  entire  cost. 


Conference  of  Building  and  Construction 
Interests 

A  tentative  programme  has  been  drawn  up  by  the 
special  committee  of  the  Montreal  Builders'  Exchange 
ajipointed  to  make  arrangements  for  the  ])rop<jsed  con- 
ference of  building  and  construction  interests  at  Otta- 
wa. The  object  is  tcj  study  the  best  means  by  which 
the  building  and  construction  interests  of  Canada  can 
further  the  general  re-adjustment  which  is  necessary 
both  for  the  balance  of  the  war  ])eriod  and  for  the  re- 
construction after  the  war.  All  builders,  including 
contracting  engineers,  general  contractors,  sub  or  trade 
contract<.rs,  and  dealers  in  building  sup])lies,  are  elig- 
ible, whether  ap])ointed  delegates  of  organizations  or 
representing  indixidual  firms  or  companies.  The  com- 
mittee are  desirous  that  all  those  who  intend  to  be  pre- 
sent should  notify  the  secretary  by  September  15th. 

The  tentative  programme,  which  has  Ijeen  forward- 
ed to  the  various  exchanges  for  approval  or  suggestion 
— includes  the  discussion  of  the  future  usefulness  of 
builders'  exchanges,  also  estimating;  tpiantity  survey- 
ing and  cost  plus  fixed  sum;  tenders — tnethod  of  call- 
ing and  opening  bid  bond  and  cheques  and  contract 
bonds ;  contracts — standard  agreements,  unit  prices, 
etc.;  labor — labor  and  trade  parliaments;  employees' 
apprenticeship  and  technical  education.  Future  busi- 
ness :  Materials  Comtnittee — resources,  economy,  ad- 
justment, consideration;  future  business — industrial 
housing,  concrete  roads,  ets.,  contract  farming.  Busi- 
ness Relations:  Public  works,  architects,  engineers  and 
owners ;  sub-contractors  and  supply  houses ;  powers  of 
superintendent   or   inspector   and   arbitration ;   foreis'n 
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cdiii.jctitioii  and  |)laii  inakiti;^^.     i'liiildiiijf  by-laws  and 
lien  laws  fonmiittfi'. 

Tile  coiiferc-ncc  will  last  four  days,  and  the  |)ro- 
.^raninie  C()nteiii])latcs  both  private  and  o])en  mcetin;(s, 
the  former  mainly  of  the  sections,  and  a  mimher  of 
r(  rrcatidiis,  incliulinj;-  a  gull  tournament. 


Employment  as  Indicated  by  Building  Permits 

Activity  in  the  huildin;;  trades,  as  indicated  by  the 
value  of  building;  |)crmits  issued  in  35  cities,  showed  a 
decrease  durinj^  June  as  compared  with  the  ])revious 
uKJUth,  the  total  value  of  buildinj^  permits  fallinjLf  from 
.$4,S3X,U53  in  May  to  $3,Wv,3'>9  in  June,  a  decrease  of 
$1,171,554,  or  24.2  i)er  cent.  Manitoba  and  .\lberta  re- 
i-or<led  increases,  while  Saskatchewan  remained  prac- 
tically stationary.  .'\s  compared  with  the  correspond- 
inj4  mcjuth  of  1917,  there  was  a  decline  of  9.2  i)er  cent., 
the  value  for  June,  1917,  beinj,^  $4,038,511.  In  this  com- 
parison there  were  <;ains  in  .Nova  .Scotia,  Ontario,  Sas- 
katchewan, i\lberta  and   llritish  Columbia. 

(Jf  the  larger  cities,  Toronto  reported  increases  both 
as  compared  with  the  preceding  month  and  with  June. 
1917.  WinniiJeg  sht)wed  a  gain  as  compared  with  May, 
but  a  decline  as  comjiarcd  with  June  of  last  year. 
Montreal  recorded  decreases  in  both  cases,  while  at 
Vancouver  there  was  a  decline  ■i\s  comjjared  with  May 
and  an  increase  in  comparison  with  June,  1917.  Of  the 
smaller  centres.  Three  Rivers,  l-'ort  William,  Peter- 
borough, Regina,  Calgary  and  F-dmonton  all  showed 
increases  in  both  comparisons. 

Estimated    Cost    of    Building    Work    as    Indicated    by    Building    Permits 
Issued   in   Thirty-five   Cities 

June,    UtlK.   I'unipaitrd    with 
Jun.-.    1U17 
City  June.  Jiint*.      Increase  ("  )    I )ecrcase  ( t ) 

litis  lltl"  Aniiinnt  IVr   cent. 

Nova  Scotia $    269,479  $     141,613  *»117,866         •  88.23 

Halifax l'(hi,(im;  iii;;,7."iii  ■  !»T.:!:iti  ■  !M.7:i 

Syiliicy ."i!(,:!l(:!  .•is.si;:;  •  i'o..'i:iii  ■  .'c'.sj 

New    Brunswick     .  .     .  .  )24,166  77.786  t  63.680  t  63.94 

Mnncton •Jl.SIII.'i  l.'-i.li:!.'-!  ■  (),.S7()  '^.'i.OO 

St,   Jolm 2,:i,")lf  ii:;,7.vi  t  1111,.™)  t  1H1,41 

Quebec 440.726  977.909  t  687,183  t  54.98 

.Moirtrcal  MaiMMinenve  2U7,.">till  ■;(lt;,lM.'>  t  4(l0.t»-.V  t  .'>7.N) 

oiifi.cc 4s,;tu()  .'m;.it!i       t    ;i7,s7!)       t  4:ti».") 

Slu-iliiooke H.:WI)  l)J,:;(;i)  t  V4,lltll)  t  Itl,"! 

Thrii-    Kivors 7C..-JI()  47.IW>  *  \:s.!\2i)  'X).y2 

Wcstnicunt I(l.:ir,t;  4."i,(l4.-i  t  :i4,liT!l  t   7ti.!l» 

Ontario 1,926,693  1,677.029  •  849.670  •  22.17 

Jlrantfoid .V>.li:iri  -ILVX,  '  :a740  MWiUi 

l'"oit     William     .,      ..  l.'i.s.,7.Hl  -J.-i.llK)  "  i:t;!,:U(l  •5.'U.22 

Ciclpli  ,H,!lli:i  :',:.VS2  '  ri,t!7l  '170.71 

Hamilton     i;7;!,ii.');i  i;>-s,(«i  t  I4.;iii7  t    4im 

KinRston .a.a;!!'  lii.l!'-'  •  •■i-i.K'-fx  •■2VV2:i 

KiiHuniT 5.(J4il  1»,^•".ll  t  '.Ml"  t  tiO.V.' 

1  ,„„i„„  M.-jm  ]:,'i:2M       t    iia.iwi       t  tn.ai 

()tia«a  lOi.Dix)  i::r.ii7       t    .■M.iii"       T  an.i'n 

IV-tdhormiKli KHt.trtO  :i,s,lll.-i  "      (il,H7.'.  M«2.l:l 

■.t\tlm'         .       ..  tWmi  l;t.-J.l.S  t       (l.!«l!t  t  .12.07 

Sttatfonl '.aiK.  V..,:MH1  i        !..(««  t   40,WJ 

St.    Catliarines    ....  (il.;l7.'.  22,:M1  :a  .0.0  M.f..^^ 

St.    Thcnnas 7,2211  ^<.l_-<  ,'ilf,  .   H'^i 

Toroiu.)                  ..     ..  1.ll<lt'..:ll4  IK12.7'.I4  •   .^1:1.52"  4.V2.. 

Windsor    .■. -tl.iso  lW:i-'  t     !M.>W  t.5>.7:i 

Manitoba 410,763  762,700  t  321,940  t  «.« 

Uv.ndon  S.:ti;i>  7,.-.:0  '            .-lin  114" 

Winnipeg': ■l.-i2.4l«l  7.-..V-'l"l  t:S22..SIKI  t42.>4 

Saskatchewan 316.465  308.786  •       6,710  •     «.17 

\l,„,.,.    I  ,u  tis,ti7.i  14.441"  ,'H.2.C>  Hi.vM 

U,  ,,i„ ,  ■ 7(P.2M1  44,.VJ.'-.  •     2.'i.7.V.  •  R-.M 

Saaai,,,.',;.     V.  l-t!,.'llt>  24!»,7!K>  t      7:!.2SO  t2a.;V4 

Alberta  199.778  138.800  •     61.976  *  «7.4» 

K,lm.ml..n      .17,17.-.  .■!7..-. f.','!:.".  •f.2.47 

British   Columbia    .  .  69,440  6S,9£0         •     16.M0         ♦  M,78 

New    Weslminslc,     .  :!.7r,;.  .'...VMl  2.Kln  .l.j.-'J 

Victoria «■•■«»"  WV.I         •  IK>8      _^  lO^W 

Total-S8    cities     .        $3,667,899         »4,08S.»11         t$871.11«         t     ».1» 


St,  Johns  Short  of  Houses 

St.  Johns,  Nrid.,  is  another  city  that  !•»  wakiiiK 
up  to  the  seriousness  of  the  housing  problem.  A  meet- 
ing was  recently  convened  by  Mr.  Ja.s.  Mcdrath,  pre- 
sident of  the  L(jngshoreinen'.H  Union,  at  which  the  .situ- 
ation was  discussed,  and  it  was  shown  that  the  exist- 
ing conditions  were  deplorable.  Representative!*  of  the 
various  trade  and  other  unions  of  the  city  were  present, 
and  it  was  decided  that  the  workers  t"  '   i-s  would 

have  to  tackle  the  problem.     It  is  pri.  ■  form  an 

as.sociation  to  be  known  as  the  Dominion  Co 
Huilding  Association,  Limited,  a  companv  c.i.  i 

at  $702,000.  This  company  would  be  loiked  alter  i>y 
nine  directors,  including  the  president  and  vice-pre- 
sident, secretary  and  treasurer.  Mr.  Jonas  IJarter  is 
chosen  as  architect,  and  lion.  M.H.  (jibbs  as  solicitor. 
It  was  pointed  out  that  each  of  6,750  memliers  of  this 
as.sociation  by  contributing  20  cents  per  week  would 
raise  $70,200  per  year,  and  the  annual  ex(>enditurc  on 
the  building,  of,  say,  fifty  houses,  at  $1.2fX)  each  would 
be  $60,(XX).  I'ive  thousand  more  citizens  be.-ides  those 
in  the  Unions  are  expected  to  co-operate,  so  that  the 
money  will  l)e  easily  raised.  It  is  planned  to  have  the 
houses  of  different  grade.s,  say,  350  at  $13X)  each,  100 
at  $1,.500,  and  50  at  $2,000.  Each  member  would  con- 
tribute $10.40  a  year,  or  $104  for  ten  years,  and  would 
eventually  own  his  own  home.  Concessions  will  be 
requested  from  the  government  whereby  cement  may 
be  imported  free,  thereby  lessening  the  cost  of  build- 
ing. .\  $1,200  house  would  be  rented  at  $9  a  month 
and  would  be  e(|ui|)ped  with  electric  light  and  sanitary 
appliances.  The  $1,.500  type  of  dwelling  would  rent 
at  $10..50,  and  so  on,  in  proportion.  Plans  have  also 
been  suggested  for  the  building  of  double  houses  at 
$1,(^)00  each.  It  is  the  intention  to  build  in  time  WX) 
comfortable   modern   houses   for   the   workers. 

This  scheme  has  the  support  of  lUs  Excellency  Sir 
A.  Harris,  besides  the  dignitaries  of  the  churches,  many 
ministers  of  the  cabinet,  and  prominent  citizens  of  St. 
John's,  so  that  its  success  seems  |>ractically  assured. 


St.  Andrews  Ck)IIege  for  Military  Purposes 

The  work  of  altering  -St.  .Andrew's  College  in  .\'orth 
Rosedalc,  Toronto,  so  that  it  will  meet  military  ho>- 
pital  requirements,  has  been  commenced,  and  it  i-     ■ 
pected  that  it  will  be  ready  for  occupation  by  Se 
ber.     The  present  plans  in  connection  with  thi~ 
pital  also  call  for  the  erection  of  twenty-five  new  i' 
ings.  as  follows:   Isolation  hospital,  five  convalescent 
cottages,  dining  hall,  central  heating  plant,  stores  de- 
partment, garage,  morgue,  orderly  quarters,  vocational 
workshop,    therapeutic    hut,    hydrotherapy    building, 
surgical  cottage,  two  neurological  buildings,  four  active 
treatment   huts,  administration  building,  nn 
cers'  residence,  nurses'  home.    The  propose«i 
will  be  of  frame  ctmstruction  with  stucco  on  wire  lath 
on  the  outside,  the  interior  to  be  lined  with  wall  lioard- 
ing.   .\  handsome  promenade  has  been  planned,  to  run 
diagonally   from   west  to  cast  through  the  cent' 
the  grounds,  ending  at   the  east   side  by   the  c 
buildings. 


|.  Grove  Smith,  tire  prevention  advi.sor  of  the  Conserva- 
tion foiiiinissioii,  recently  went  to  Pembroke,  Ont.,  in  com- 
pany with  I'ire  Chief  Grahani,  to  advi.se  roKardin^  the  re- 
IntihlinK  of  the  Imrned  area,  lire  departiueni  orKanization  and 
water  .supply. 


The  construction  of  a  standard  Rauge  railway  from  Kim- 
s<|uit  to  Garde  Pass,  about  3M  miles  north  of  \'ancouver.  i» 
under  way.  The  railway  is  being  built  by  I'acilic  Mills,  Ltd.. 
large  paper  and  pulp  manufacturers  at  Ocean  Falls,  to  open 
up  immense  timber  limits  owned  by  the  company.  It  will 
also  further  the  development  of  rich  mineral  claims  which 
abound  in  that  territory. 
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Eastern  Ontario  Organizes  for  Good   Roads 


EASTERN  Ontario  is  taking  up  the  good  roads' 
cause  with  a  whole-hearted  enthusiasm  which 
augurs  well  for  the  development  of  that  section 
of  the  province  when  the  war  is  over  and  the 
long  halt  in  construction  work  will  have  to  he  made  up 
for  with  re-doubled  energy  and  determination.  On  July 
8,  an  organization  meeting  was  held  in  the  city  hall  at 
Ottawa,  at  which  the  Eastern  Ontario  Good  Roads  As- 
sociation was  formed.  It  is  said  that  there  has  seldom 
been  such  a  large  .and  representative  gathering  of  citi- 
zens of  all  Eastern  Ontario  as  upon  this  occasion  and 
those  who  have  attended  good  roads  meetings  in  vari- 
ous parts  of  the  province  state  that  it  was  one  of  the 
largest  and  most  enthusiastic  they  have  ever  seen. 

In  the  absence  of  the  Mayor,  Controller  Napoleon 
Champagne  gaye  an  address  of  welcome  and  express- 
ed his  good  wishes  for  the  success  of  the  movement. 

Alderman  \Vm.  Findlay,  of  Ottawa,  to  whom  the 
greatest  credit  is  due  for  setting  the  ball  rolling,  was 
unanimously  elected  chairman  of  the  meeting,  on  the 
motion  of  ex-Alderman  L.  E.  Stanley,  seconded  by  ex- 
Mayor  Fred  Cook.  Alderman  Findlay  said  the  Ottawa 
Committee  was  tremendously  gratified  at  the  response 
to  the  call  sent  out  to  discuss  the  proposal  to  organize 
the  Eastern  Ontario  (Jood  Roads  Association.  While 
two  good  roads  were  now  practically  under  way — the 
Ottawa-Prescott  and  Morrisburg  roads — the  commit- 
tee interested  thought  they  should  look  further  afield, 
and  consider  the  whole  scheme  of  good  highways  for 
the  eastern  part  of  the  province.  "I  had  the  pleasure," 
said  the  Alderman,  "of  moving  in  the  council  that  a 
permanent  civic  committee  on  good  roads  be  appointed, 
,to  consist  of  two  members  of  the  council  and  two  mem- 
bers to  be  designated  by  the  various  business  bodies 
and  clubs  in  the  city,  including  the  Board  of  Trade, 
members  of  the  Labor  Council,  the  Rotary  Club,  Ki- 
wanis  Club  and  Retail  Merchants'  Association."  Alder- 
man Findlay  went  on  to  say  that  the  motion  stated 
that  it  was  the  duty  of  the  proposed  civic  committee  to 
seek  the  co-operation  of  the  various  communities, 
county  councils;  townships  and  incorporated  towns  and 
cities,  in  the  work  of  providing,  if  possible,  a  service- 
able system  of  roads  throughout  Eastern  Ontario.  At 
the  first  meeting  to  organize  the  Ottawa  committee, 
they  were  favored  with  the  attendance  of  representa- 
tives from  the  counties  of  Carleton  and  Renfrew,  who 
made  so  many  good  suggestions  enlarging  on  the  scope 
of  the  work  they  had  in  mind  that  it  was  decided  to 
adjourn  that  meeting  and  call  an  organization  meeting 
of  the  new  association.  Letters  of  invitation  were  there- 
upon written  to  the  members  of  the  House  of  Commons 
in  the  counties  named — the  counties  as  far  west  as 
Frontenac — to  the  members  of  the  Ontario  Legislature, 
to  the  publishers  of  all  newspapers  within  that  section, 
the  reeves  of  all  townships  and  the  mayors  of  all  incor- 
porated towns  and  cities,  and  the  present  meeting  was 
the  result.  Alderman  Findlay  mentioned  that  he  had 
letters  from  many  people,  among  them  Sir  Thomas 
White,  Hon.  Howard  Ferguson,  Hon.  T.  W.  McGarry. 
expressing  the  greatest  approval.  The  meeting  was 
then  thrown  open  for  suggestion  as  to  the  formation 
of  the  association  and  any  matter  of  policy  connected 
with  it. 

A  motion  that  organization  be  proceeded  with,  and 


that  the  name  of  "The  liastern  Ontario  Good  Roads 
Association"  be  adopted,  moved  by  C.  J.  Foy,  of  Perth, 
and  seconded  by  E.  Proulx,  M.P.,  was  unanimously 
carried.  It  was  agreed  that  the  objects  of  the  Associa- 
tion should  be  to  foster  the  study  of  road  building  and 
maintenance;  to  promote  the  improvement  of  the  high- 
ways of  eastern  Ontario ;  and  to  secure  co-operation  in 
connecting  various  county  good  roads  systems,  thus 
ensuring  'a  continuous  system  of  improved  highways 
throughout  the  eastern  part  of  the  province.  The  fol- 
lowing suggestions  for  the  organization  of  the  associa- 
tion were  then  adopted : 

Membership. — Membershi]^  in  the  Association  shall 
be  limited  to  persons  residing  in  the  following  counties : 
Ffontenac,  Leeds,  Lanark,  Renfrew,  Grenville,  Dundas, 
Carleton,  Russell,  Pre.scott,  Stormont,  Cilengarry  and 
incorporated  towns  and  cities  separated  from  the  coun- 
ties for  municipal  purposes. 

Meetings. — Meetings  shall  be  held  when  and  wher- 
ever the  executive  committee  shall  direct,  at  least  one 
general  meeting  being  held  each  year,  for  receiving  the 
annual  report  of  the  directors,  election  of  officers,  etc. 

Fees.— The  membership  fee  shall  be  $1  per  annum. 
Any  municipality  making  a  grant  of  $10  a  year  to  the 
association  is  entitled  to  name  two  represenatives  as 
members. 

Officers. 

A  president,  three  vice-presidents,  and  a  secretary- 
treasurer  shall  be  elected  at  the  annual  general  meeting. 

A  board  of  directors  of  six  members  shall  be  elect- 
ed at  the  annual  meeting,  to  which  shall  be  added  two 
representatives  from  each  individual  county  to  be.  nom- 
inated by  the  county  council ;  the  members  represent- 
ing these  counties  in  the  House  of  Commons  and  the 
Ontario  -Legislature,  and  the  Mayor  or  other  nominee 
of  the  council  of  each  city  and  incorporated  town  and 
village  in  these  counties,  provided  such  m^minees  are 
members  of  the  association  . 

An  executive  committee  shall  deal  with  the  affairs 
of  the  association  at  such  times  as  it  shall  be  inconven- 
ient to  call  the  whole  directorate  together.  This  com- 
mittee shall  consist  of  the  president,  the  three  vice- 
j)residents,  the  secretary-treasurer,  and  two  members 
chosen  by  the  president  and  vice-presidents  from  the 
board  of  directors. 

Newspaper  Committee. 

On  motion  of  Mr.  Dan.  Jones,  editor  of  the  Pem- 
broke Observer,  and  J.  S.  Crate  of  the  Journal  News- 
I^apers,  a  newspaper  committee  was  formed,  the  pro- 
visions being  as  follows : 

"That  the  editor  of  each  daily  and  weekly  paper  in 
the  above  counties  be  named  a  member  of  the  newspa- 
per committee  of  the  association,  and  that  the  secretary 
notify  him  to  that  eflfect,  and  at  a  later  date  call  a  meet- 
ing at  a  convenient  centre,  to  discuss  organization,  and 
that  this  meeting  shall  select  three  newspaper  publish- 
ers or  editors  who  will  represent  the  publishers  on  the 
board  of  directors." 

Officers  of  the  Association. 

The  following  is  the  list  of  officers  elected:,  Presi- 
dent, Aid.  William  Findlay,  Ottawa ;  first  vice-presi- 
dent— John  Brennan,  .\rnprior;  second  vice-president 
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—  Dr.  T.  W.  Smith,  I  l.ivvkcshtiry  ;  third  vice  i)rfsi<leiit 
— W.  I'~.  Marker,  Portland  ;  directors— C  J.  l-'oy,  I'erth; 
T.  II.  Moffat,  I'cmhrnke;  W.  F.  Hell,  Britannia ;  J.  F. 
Ault,  Winchester;  D.  A.  McNaughton,  I-'inch ;  I).  K. 
John.son,  Ottawa;  secretary-treasurer — VV.  Y.  Deniiis- 
on  (jf  Ottawa. 

'Jhe  executive  committee  consists  of  the  president, 
three  vice-presidents,  the  secretary-treasurer,  C.  J. 
Foy,  and  W.  J.  l-'i.sher,  Winchester. 

h'ollowing  his  election  as  president,  .Aid.  Findlay 
said  he  had  never  hen  connected  with  any  association 
where  the  response  had  been  so  {jenerous  or  so  wide- 
s])rea(l  as  in  the  new  gfood  roads  orfjanization.  He 
fjreatly  appreciated  the  honor,  and  intended  to  do 
everythinfr  in  his  power  to  advance  the  good  work 
throughout  the  eastern  part  of  the  ])rovince. 

Mr.  F.  Howard  .Annes,  of  Whitby,  considered  that 
the  large  attendance  at  the  meeting  was  indicative  of 
as  great  success  as  the  nio.st  enthusiastic  of  them 
could  hoj)e  for.  He  also  pointed  out  that  roads  should 
be  beautiful  as  well  as  useful.  At  the  road  congress  in 
Hamilton  he  had  proposec!  that,  in  starting  out  to  build 
a  system  of  highways  in  the  ])roviiice,  great  trunk  roads 
should  get  as  a  consideration  "something  for  the  future 
and  the  allotment  of  right  of  way  should  be  conmien- 
surate  with  that  of  the  steam  railways.  He  advocated 
100  ft.  in  width  and  they  had  goife  so  far  as  to  adopt  the 
princiijle  of  right  of  way  of  86  ft.,  which  would  add  10 
feet  on  cither  side  of  a  66  ft.  right  of  way  for  a  road. 
This  would  very  greatly  improve  the  conditions,  and 
there  would  be  allowance  for  footpaths,  poles  and  tiles 
on  the  side  of  the  road. 

Mr.  Annes  also  produced  an  interesting  exhibit  of 
the  ofiRcial  plan  of  the  Ottawa- I'rescott  road.  It  was  a 
])rolile  of  a  standard  i)ro\incial  highway,  prepared  by 
the  Department  of  Public  Highways,  showing  a  right 
of  way  86  ft.  wide,  and  another  right  of  way  (>()  ft.  wide 
(it  has  been  officially  announced  that  the  width  of  this 
highway  will  be  86  ft.)  The  plan  shows  28  feet  of 
crown,  from  ditch  to  ditch.  The  slopes  and  bottoms  of 
the  two  lateral  ditches  occu])y  8  feet  each.  Four  feet 
from  the  top  of  the  outside  slope  of  the  ditches  are  poles 
the  one  side  carrying  telephone  and  telegraph  wires 
and  the  other  carrying  power.  A  four  foot  walk  is  lo- 
cated between  the  line  of  telephone  poles  and  a  row  of 
trees,  which  have  ample  s])ace  for  growth  and  spread 
of  the  limbs,  there  being  17  feet  in  all  from  the  trees 
to  the  top  of  the  ditch. 

Mr.  ("leo.  C.  Hurdman  announced  during  the  meet- 
ing that  it  was  the  intention  of  the  Ontario  (iovern- 
ment,  he  believed,  to  proceed  with  the  work  on  the 
Whitney  Memorial  Highway  as  soon  as  possible. 

An  interesting  suggestion  was  made  by  some  of  the 
members  of  the  directorate  of  the  association  to  the  ef- 
fect that  the  proposed  road  from  I'ointe  l-'ortune,  on 
the  (Quebec  boundary,  to  Petawawa  Military  Camp 
should  be  named  the  "Hearst  Highway."  .\cro.ss  the 
border  in  Ouebec,  a  scenic  route  through  the  (iatineau 
Hills  is  being  ])Ianned.  which  is  to  be  called  the  "(iouin 
Highway."  " 

Following  the  organization  meeting  there  was  a 
meeting  of  the  directors  at  which  it  was  decided  to  ar- 
range for  a  large  delegation  to  wait  on  the  Provincial 
(iovernment  and  urge  that  the  Ottawa-Petawawa,  the 
Montreal-to-(  )ttawa  and  the  ( )ttawa-Morrisburg  roads 
be  given  recognition  as  provincial  highways,  and 
that  steps  be  taken  in  the  near  future  to  construct  them 
as  such . 


Produce  and  Save 

Tl  I  F management  »{  the  Canadian  National  Exhi- 
bition have  di.stributed  this  year  a  poster  entitled 
'Pro<luce  and  Save."  Production  is  impersonated 
by  a  maiden,  "Agriculture,"  who  is  shown  with 
graceful,  powerful  stride  scattering  the  grain  broad- 
cast over  the  prepared  land.  In  the  background  are  the 
exhibition  buildings,  typical  of  the  time  and  place 
where  we  are  taught  how  best  both  to  pnKluce  and  to 
save.  The  poster  draws  attenti(»n  to  the  date  of  the  ex- 
hibition, August  26  to  September  7,  inclusive,  -and, 
briefly,  to  the  most  prominent  features,  which  include 
1,200  performers,  a  spectacle  of  courage  and  faith  in 
"Britannia  Militant,"  the  usual  varied  and  com|>lex  ex- 
hibits of  farm  products  and  live  .stock,  and  an  unusual 
display  of  tractors  and  other  man-i)ower  saving  devices. 
In  view  of  the  importance  of  agriculture  in  winning  the 
war,  our  national  exhibition  should  attract  more  than 
ordinary  attention  this  year. 


ZZ^"'  IGuelph  Housing  Association 

Public-spirited  citizens  in  (.uclph.  Ont.,  are  under- 
taking a  scheme  which  should  go  a  long  way  towards 
remedying  the  housing  situation  in  their  city.  The 
matter  fs  being  handled  through  the  mcdiuni  of  the 
Guelph  Housing  .Association,  each  member  of  which 
assumes  the  expen.se  of  erecting  at  least  one  house. 
These  houses  will  be  of  a  standard  type  of  three  designs 
of  four,  five  and  six  rooms  each.  Tenders  are  to  be  call- 
ed for  the  building  of  all  of  them  as  a  whole,  though 
the  association  does  not  bind  it.self  to  accept  any  tender 
•ind  may  build  on  their  own  account  if  they  find  it  nces- 
sary.  The  cost  of  building,  however,  must  not  exceed 
the  average  price  obtained  by  tender  for  houses  of  the 
same  size.  In  any  case,  it  is  to  be  limited  to  $.^.600  each 
for  detached  dwellings  and  $2,600  for  semi-detached, 
except  in  si)ecial  cases,  as  may  be  determined  by  the 
committee.  Each  member  must  oversee  or  have  over- 
seen, the  erection  of  his  house,  or  houses,  and  every 
dwelling  must  be  offered  for  .sale  at  actual  cost,  with- 
out charge  for  architect's  fees,  supervision  or  interest 
on  the  principle  (if  house  is  sold  within  thirty  days 
of  completion)  to  any  person  who  desires  it  for  his 
or  her  sole  use  as  a  dwelling,  upon  the  plan  known  as 
the  monthly  payment  system.  A  cash  payment  of  $100 
h-  to  be  made  by  each  purchaser,  with  the  balance  in 
monthly  ()ayments  covering  interest  and  payment  on 
account  of  principal.  The  total  monthly  payment  shall 
not  be  less  than  1  per  cent,  on  selling  price  of  the  pro- 
perty . 

It  is  provided  that  the  members  shall  p<x)l  their  lots 
in  eac'^  district,  the  selling  price  of  the  property  being 
determined  by  the  price  similar  lots  in  the  same  district 
may  be  purcha.sed  at  on  a  cash  basis.  It  is  considered 
that  this  .system  of  p<.KiIing  the  lots  will  reduce  the  cost 
so  as  to  more  than  offset  the  increased  ct>st  of  building. 


It  is  argued  that  a  new  avenue  will  have  to  be  opened 
running  north  from  the  entrance  of  the  new  L'nion 
Station  in  Toronto,  half  way  between  Bay  and  York 
streets,  in  order  to  provide  an  adequate  approach  to 
the  station.  Mr.  C.  S.  Cobb,  architect,  has  pre|>ared  a 
perspective  showing  this  propt>sed  avenue. 


The  Manitoba  government  has  made  arrangements  to 
purchase  2.;t50  acres  in  the  Birch  River  district  as  a  site  for 
a  prison  farm.  The  farm  is  to  be  self-developed  and  sell- 
supporting  and  the  buildings  will  be  erected  by  the  priaoners. 
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A  Convention  Devoted  to  the  Discussion  of 

the  Housing  Problem 

Arguments  in  Favor  of  Concrete — Advantages  and  Disadvantages — 
Methods  of  Construction  —  Interior  Design  —  Architectural  Features 


Report*  of  Committee  on  Industrial  Concrete 
Houses 

/n|^HE  concrete  house  is  now  an  accomplished  fact. 
I       It  has  come  .to  stay.     For  many  years  expen- 
M       ments  have  l)een  made  with  many  types.    Many 
of  the  earlier  houses  were  quite  unsuitable  and 
showed  defects,  but  the  later  examples  are  much  im- 
proved, the  earlier  defects  are  being  eliminated  and  the 
concrete  house  as  built  today  is  a  thoroughly  sanitary, 
weatherproof,  permanent  and  fireproof  home.     It  ap- 
proaches more  nearly  the  ideal  home  than  any  other 
type  of  construction. 

Definitions 

The  expression,  "concrete  house"  is  a  rather  in- 
definite term  conveying  different  meanings  to  different 
minds.  In  order  to  make  this  report  clear  the  commit- 
tee have  defined  the  concrete  house  as  a  house  having 
external  walls  of  monolithic  concrete,  precast  concrete 
or  concrete  blocks.  A  house  which  also  has  internal 
partitions  and  floors  and  roof  of  concrete  we  describe 
as  "all-concrete  house."  A  frame  building  covered  with 
stucco  or  gunite  is  not  considered  to  fall  within  the 
definition  "concrete  house"  and  is  defined  as  a  "cement 
covered  house." 

Condensatipn  to  Be  Guarded  Against 
We  have  found  that  there  exists  in  the  minds  of 
the  layman  an  impression  that  concrete  is  damp  and 
unhealthy.  It  is  most  unfortunate  that  concrete  should 
have  such  a  reputation  even  though  we  have  found 
some  earlier  houses  that  give  some  justification  for  this 
criticism.  It  will  be  recognized  by  members  of  the  In- 
stitute that  while  a  concrete  wall  may  be  ])erfectly 
waterproof  it  is  subject  to  condensation  on  a  wet  day 
unless  the  walls  .are  furred  and  plastered  so  as  to  get 
an  air  space  in.sulation ;  this  condensation  is  sure  to  be 
apparent.  In  some  houses  this  has  proved  to  be  a  very 
objectionable  feature;  in  other  houses  inspected  by 
members  of  our  committee  the  tenants  complain  that 
on  the  family  wash  day  the  walls  were  very  wet  and  on 
other  days  they  were  comfortable.  Climate  has  a  good 
deal  to  do  with  this. 

Relative  Costs 

The  investigations  of  the  committee  have  not  shown 
that  a  concrete  house  can  be  built  more  cheaply  than  a 
wooden  frame  house.  The  relative  cost,  of  course, 
varies  in  different  localities,  according  to  the  availabil- 
ity of  different  types  of  material,  but  speaking  gener- 
ally we  find  that  the  co.st  of  a  concrete  house  should 
run  from  10  to  15  per  cent,  more  than  the  cost  of  a  well 
constructed  frame  house. 

The  advocates  of  the  concrete  house  must  rely  upon 
the  superior  merits  of  concrete  as  a  material  and  not 
upon  its  low  first  costs. 

Three  principal  types  of  concrete  house  construction 
are  the  concrete  block,  the  precast  house  and  the  mono- 

•  Report  and  following  papers  read  before  the  American  Concrete  In- 
stitute. 


lithic  house.  We  have  not  pu.shed  our  studies  into  the 
stucco  house  or  cement-gun  covered  house,  which  seem 
to  be  outside  of  the  scojje  of  the  committee.  The  gen- 
eral conclusions  of  the  committee  as  to  the  merits  of 
the  various  methods  are  that  for  small  jobs  the  con- 
crete block  house  stuccoed  on  the  outside  is  the  best 
solution,  but  for  large  developments  in  which  more 
than  fifty  or  sixty  houses  are  required  the  monolithic 
or  precast  types,  show  an  economy  in  cost  and  speed 
that  should  place  them  in  the  foreground. 

Difficulties  to  be  Overcome 

In  any  type  of  concrete  house  construction  diffi- 
culties are  sure  to  be  met  with.  Some  of  these  are  dis- 
couraging to  the  contractor  entering  this  field  and  are 
likely  to  hinder  its  expansion  unless  faced  and  over- 
come. The  committee  have  thought  it  well  to  discuss 
them  frankly  in  order  to  guard  the  novice  against  dis- 
ajjpointment  and  failure.  Realizing  as  we  do  that  these 
difficulties  are  incidental  only  and  not  insuperable.  The 
successful  work  done  is  sufficient  answer  to  any  ob- 
jection raised  that  concrete  house  construction  is  too 
difficult  (jr  impossible. 

Precast  Construction 

The  precast  house,  composed,  as  it  is,  of  shop-made 
units  of  considerable  size  and  weight,  needs  a  large 
outlay  on  equi|)ment  for  hoisting,  erection  and  trans- 
l)ortation  of  the  units.  This  limits  the  use  of  this 
method  to  groups  of  houses  which  are  large  enough 
to  amortize  this  outlay  in  a  reasonable  time.  Great 
care  also  is  needed  in  setting  to  prevent  breakage — as 
a  broken  unit  not  only  involves  loss  of  spoiled  material 
but  considerable  delay  while  fresh  units  are  made.  In 
order  for  a  precast  system  to  show  economy  the  design 
of  the  houses  must  be  alike  in  jjlan  and  uniform  in 
design. 

Monolithic  Construction 

The  committee  are  agreed  that  wood  forms  are  out 
of  the  question  for  monolithic  house  construction.  Al- ' 
though  the  first  cost  is  low  the  life  is  short,  the  upkeep 
high,  and  the  results  obtained  are  generally  unsatis- 
factory. In  any  kind  of  concrete  construction  the  con- 
crete wall  is  more  difficult  to  form  than  the  floor,  the 
foundations  or  other  parts  of  the  building,  and  it  is 
therefore  necessary  to  discard  the  wood  form  and 
search  for  something  better  if  monolithic  concrete 
houses  are  to  be  built  successfully. 

There  are  about  a  dozen  metal  wall  forms  for  house 
construction  on  the  market.  One  of  these  is  made  of 
structural  steel  channels — the  rest  of  sheet  metal.  \\' ith 
certain  forms  a  complete  storey  can  be  i)oured  at  one 
time  but  the  greater  number  are  designed  to  allow  the 
])ouring  of  one  course  (usually  2  feet)  at  a  time. 

The  structural  steel  form  has  the  demerit  of  being 
exceedingly  heavy,  but  on  the  other  hand,  is  easily  set 
up  true  to  line  and  giving  a  very  good  wall  surface. 
The  sheet  metal  form  is  not  so  easily  kept  true  and  is 
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easily  distorted  and  damaj^cd,  Init   with  proper  care 
can  he  used  to  produce  excellent  results. 

Extent  of  Application  of  Concrete 

Ihe  committee  has  not  c(jmc  to  any  conclusion  as 
to  how  much  of  the  house  should  he  huilt  of  concrete. 
Accordingly  the  members  have  presented  their  diverg- 
ent views  in  their  papers  rather  than  attempt  to  come 
to  any  agreement  so  quickly.  It  is  certain  that  the 
concrete  wall  ofifers  great  advantages  due  to  its  fire- 
|)roof,  weatherproof  and  permanent  qualities.  It  should 
he  furred  inside.  It  should  cost  ahout  the  same  as  a 
brick  wall  or  slightly  less.  A  concrete  floor  should  cost 
about  18  cents  per  s<|uare  foot  more  than  a  wood  floor. 
Concrete  wifh  wood  to])  surface  about  30  cents  per 
square  foot  more. 

A  granolithic  floor  is  advocated  by  some  on  account 
of  the  ease  of  cleaning,  but  for  ])oor  families  who  can- 
not afford  many  rugs  it  is  unsuitable  and  it  is  unhealthy 
for  small  children  to  ])lay  on  a  cement  Hoor. 

When  concrete  construction  is  used  for  construct- 
ing outside  features  like  porch  columns  and  roofs  and 
mouldings,  cornices  and  ornaments  the  cost  of  the 
house  is  increased  very  quickly. 

External  Surfaces 

Concrete  being  a  new  material,  the  tendency  is  gen- 
erally to  cover  it  up  to  make  it  look  like  something  else, 
and  therefore  most  of  the  concrete  houses  built  up  to 
the  present  time  have  been  covered  with  stucco.  \Vith 
u  steel  form  that  gives  a  good  even  line  concrete  can 
be  finished  with  a  rubbed,  or  wire  brushed  or  tooled 
surface  that  will  be  quite  satisfactory  in  texture  and 
in  color,  .^nd  very  artistic  effects  can  be  gained  with 
the  use  of  colored  aggregates.  To  tinish  with  a  wood 
Hoat  does  not  give  a  good  result.  The  concrete  hoiise 
is  superior  to  brick  or  any  other  type  of  house  on  ac- 


count of  its  permanency,  fireproof  and  wcathcrpro<if 
qualities  and  pleasing  appearance.  No  rejxiinting  is 
necessary,  no  efflorescence  disfigures  its  surfacf^.  'l"he 
all-concrete  house  combines  with  these  advai  •  He 

absolute  rigidity   which  is  lacking  in  a  wo..  id 

house,  sticking  of  doors,  settlement  cracks  in  walls  and 
in  plastering  are  avoided  and  th<f  ■-  ••■•  »<-.»-i...— ■■-•  for 
vermin. 

Restriction  Laws 
Building  ordinances  framed  to  control  brick  tile  and 
stone  construction  before  the  extensive  use  of  concrete 
in  wall  construction  are  in  most  cases  unduly  burden- 
some and  restrictive  when  applied  to  concrete.  Six- 
inch  walls  are  the  maximum  needed  in  monolithic  con- 
struction and  2  inches  is  common  in  precast  construc- 
tion where  other  structural  members  carry  the  load. 
Most  codes  call  for  8  and  some  as  much  as  12  inches 
in  thickness.  Similar  difficulties  arc  found  with  flfxjrs. 
A  reform  of  our  building  laws  is  urgently  needed  in 
many  of  our  big  cities  and  the  committee  has  in  mind 
the  preparation  of  a  building  code  for  concrete  small 
house  construction  which  will  serve  as  a  model  for 
cities  and  suggest,  that  afer  receiving  the  endorsement 
of  the  Institute  it  be  circulated  and  I'l  « d  u')oti  muni- 
cipal authorities. 

There  is  a  widespread  interest  in  the  concrete  lion.sc 
today.  There  is  not.  however,  much  active  demand  for 
them,  owing  to  the  dearth  of  contractors  experienced  in 
concrete  work  who  are  entering  this  new  field  to  create 
a  supply.  The  majority  of  the  small  houses  built  to- 
day are  built  for  quick  sale  by  the  vendor  and  not  for 
investment.  House  building  standards  have  been  low. 
Competition  in  prices  has  been  keen  but  quality  ha>< 
been  a  secondary  consideration.  The  demand  at  the 
present  time  seems  to  be  for  a  better  type  of  construc- 
tion— concrete  meets  this  demand. 


Methods   of    Constructing    Concrete   Houses 


By  K.  H.  Talbof 


THIS  ])aper  will  deal  with  the  methods  of  con- 
struction, including  a  general  resume  of  the 
types  of  forms  which  have  been  used  in  solving 
the  housing  problem.  Concrete  houses  may  be 
divided  into  the  following  general  classification:  (1) 
monolithic;  (2)  precast;  (3)  block.  The  monolithic 
concrete  house  may  or  may  not  have  reinforced-con- 
crete  floors,  roof  and  partitions,  but  is  a  residence  con- 
structed by  casting  concrete  in  place  between  forms. 
The  i)recast  unit  house  is  made  up  of  a  number  of 
standardized  concrete  units,  usually  manufactured  at 
a  central  plant  and  carried  to  the  job  by  proper  hand- 
ling equipment.  Concrete  floors,  roof,  and  bearing  par- 
titions have  been  used  extensively  in  this  construction. 
The  concrete  block  is  a  unit  of  construction  which  is 
sufficientlv  small  to  be  handled  by  manual  labor  in- 
stead of  by  mechanical  equipment.  Furthermore,  the 
units  are  standardized  .so  that  a  number  of  them  placed 
in  the  wall  can  be  used  for  any  size  of  hou.se,  provided 
the  design  is  made  to  conform  in  overall  dimensions 
to  the  size  of  the  block  used. 

The  same  general  design  .should  be  followed  out 
regardless  of  the  type  accepted.  It  will  therefore  be 
as.sumcd  that  the  houses  are  to  be  built  with  large  flat 
exterior  surfaces  without  gingerbread,  designed  to  ac- 
centuate the  solidarity  of  the  liuilding  material  used. 

•  Universal  Portland  Cement  Co.,  PitLsbunrli.  Pa. 


1  he  history  of  concrete  forms  for  residence  con- 
struction is  the  history  of  the  concrete  foundation. 
Here  weight  of  forms  was  not  a  large  factor,  and  ulti- 
mate economy  was  offset  by  the  low  cost  of  wood.  The 
lumber  was  often  used  on  the  upper  portions  of  the 
house.  It  remained  for  the  large  indu.strial  develop- 
ment to  standardize  the  construction  of  concrete  found- 
ation by  the  use  of  standardized  forms,  and  equipment 
of  a  size  which  would  allow  their  erection  in  a  short 
time. 

Reference  should  be  made  at  this  time  to  the  forms 
designed  by  Stone  &  Webster  for  the  Carnegie  Steel 
Company  in  connection  with  250  houses  built  at  Mc- 
Donald, Ohio.  These  v\ere  made  up  of  I -inch  lumljer 
with  2  X  4-inch  studs  as  stiffeners.  Standard  panels 
4x8  ft.  were  built  with  studs  bored  to  allow  bolts  to 
be  slipped  into  place  to  tie  the  panels  together.  The 
use  of  wire  tics  eliminated  much  of  the  bracing  which 
would  otherwise  have  been  necessary.  While  this 
method  of  construction  is  admirable  for  foundations. 
and  may  be  even  cheaper  than  steel  forms,  yet  the 
weight  and  clumsiness  of  .sections  are  such  that  their 
application  to  upper  storey  walls  of  concrete  houses  is 
out  of  the  question. 

\'arious  manufacturers  attacked  the  problem  of  a 
proper  wall  form  design,  .\mong  some  of  the  more 
successful  might  be  mentioned  the  \'an  Guilder,  the 
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Hydraulic  Pressed  Steel,  the  Schuh.  the  Rekhert,  the 
Harms,  the  Morrill,  the  Blaw,  and  the  Lambie. 

The  Van  Guilder  form,  or  the  Van  Guilder  double 
wall  machine,  as  it  is  generally  known,  consists  basicly 
of  four  vertical  plates  5  feet  long  by  12  or  18  inches 
high,  held  in  the  proper  position  by  yokes  passing  over 
the  toj),  the  yokes  in  turn  being  connected  to  a  lever 
which  controls  the  relative  location  of  the  plates.  The 
design  is  so  made  that  either  or  both  of  the  walls  may 
be  from  3  to  8  inches  thick.  At  the  top  of  each  18- 
inch  course,  horizontal  reinforcing  steel  and  wire  ties 
are  inserted,  tying  the  two  portions  of  the  wall  to- 
gether. The  character  of  the  work  done  with  this  form 
is  of  a  quality  that  would  recommend  its  use  where 
speed  is  not  the  determining  factor.  The  fact  that  the 
form  is  released  as  soon  as  the  concrete  is  tamped  into 
place  automatically  determines  the  consistency  of  con- 
crete necessary  and  the  speed  which  can  be  made. 

The  Schub,  Reichert,  Morrill  and  fSlaw  forms,  each 
have  as  the  basis  of  design  small  plates,  usually  about 
2  feet  square,  around  the  perimeter  of  which  angles  are 
riveted.  Each  system  has  its  own  method  of  connect- 
ing plates  and  holding  them  in  proper  alignment. 

The  Morrill  form  has  been  used  successfully  on 
operations  at  Nanticoke,  Pa.,  and  Virginia  Highlands, 
Va.,  by  casting  the  wall  in  horizontal  layers  at  the  rate 
of  about  2  feet  a  day.  Two  sets  of  forms  are  hinged  so 
that  as  soon  as  the  concrete  in  the  upper  set  has  be- 
come sufficiently  hard,  the  lower  set  is  swung  into 
place,  and  after  being  properly  spaced  is  tilled  with 
concrete.  These  forms  have  also  been  used  to  cast 
houses  in  storey  heights  by  setting  up  a  sufficient  num- 
ber. 

The  Blaw  light  wall  form  has  for  its  basis  a  plate 
2  feet  square,  which  is  held  by  clips  through  the  out- 
standing legs  of  the  angles  surrounding  the  ])late  and 
is  lined  by  angles  or  channels.  This  company  recom- 
mends that  for  industrial  housing  where  these  plates 
are  used  that  they  be  built  up  into  sections  2x8  feet, 
held  with  two  stiflFener  angles.  Sections  of  this  size 
can  be  readily  handled.  They  also  market  a  concrete 
house  form,  which  is  made  from  a  plate  2  feet  wide 
and  8  feet  long  with  proper  stiffening  angles. 

Of  entirely  different  design  is  the  form  manufac- 
tured by  the  Hydraulic  Pressed  Steel  Company,  Cleve- 
land, Ohio,  which  consists  of  steel  uprights  accurately- 
spaced  3  ft.  3  in.  on  centers  by  steel  liners.  Between 
these  uprights  are  clamped  steel  plates  with  wood 
backing,  the  edges  being  protected  and  stiffened  by 
steel  channels  onto  which  the  clamps  tit  when  secured. 
The  uprights  are  ])rovided  with  keynote  slots,  6  inches 
on  center,  for  keying  and  wedging  the  clamps.  These 
are  further  provided  with  holes  for  wall  ties  3  ft.  apart. 
These  ties  consist  of  rods  with  tie  clamps  adjusted 
to  any  thickness  of  wall  and  serving  also  as  separators. 
Thf>  uprights  may  be  sjjliced  together  with  steel  splices 
and  carried  to  any  height. 

The  steel  liners  which  space  and  align  the  uprights 
are  secured  into  the  keyhole  slots  of  the  uprights  by 
keys  and  wedges  attached  to  the  liner.  Corners  are 
formed  by  means  of  special  inside  and  outside  uprights 
with  end  plates  of  special  width,  according  to  the 
length  of  the  wall.  The  clamps  may  be  turned  in  key- 
hole slots  to  admit  the  plates  after  the  uprights  and 
liners  are  erected  and  the  plates  may  be  removed  in 
the  same  way,  as  soon  as  the  concrete  is  sufficiently 
set,  leaving  the  uprights  to  support  the  wall.  This 
method  has  been  successfully  used  by  D.  S.  Humphrey 
at  Euclid  Beach  Park,  Cleveland,  Ohio,  in  the  con- 
struction of  summer  cottages. 


The  form  manufactured  l)y  the  Reichert  Manufac- 
turing Company  is  based  on  a  24-inch  .square  unit. 
Special  units  of  dimensions  graded  down  to  every  two 
inches  to  a  2-inch  plate  permits  the  construction  of 
walls  of  any  multiple  of  2  inches  in  length  and  one 
special  3-inch  plate  used  in  conjunction  with  the.se  en- 
ables wall  to  be  built  any  odd  number  of  inches  in 
length. 

I'he  unit  consists  of  a  galvanized  iron  sheet  with  a 
1  .X  1-inch  angle  riveted  to  each  side,  and  an  additional 
angle  across  the  middle  of  the  plate  as  a  stiftener.  The 
top  and  bottom  angles  are  provided  with  holes  opi)osite 
each  other,  in  which  spikes  are  dropped  to  maintain 
vertical  alignment.  On  each  of  the  side  angles  there 
are  small  ])ins  projecting  one-eighth  of  an  inch  near 
the  top  and  bottom  which  fit  into  corresponding  holes 
in  the  angle  of  the  adjoining  unit,  thus  maintaining 
horizontal  alignment.  One  of  the  side  angles  has 
riveted  to  it  two  malleable  iron  clamps  which  hold  the 
sides  of  adjoining  units  securely  together.  These  units 
are  also  wired  in  a  manner  similar  to  wood  forms,  two 
holes  being  provided  at  each  side  for  that  jnirpose  and 
stay  rods,  adjustable  to  the  thickness  of  the  wall,  hold 
the  plates  apart. 

A  1-inch  angle  with  clamps  riveted  to  it  is  provided 
for  outside  corners  of  the  wall.  The  inside  corner  con- 
nection is  a  2-inch  angle  having  smaller  aiigles  riveted 
to  the  e.xtremeties  of  the  arms.  These  have  clamps 
corrcs])onding  to  those  on  the  adjoining  standard  units. 
.•\  hinged  corner  with  clamps  can  be  used  for  non-rec- 
tangular buildings  or  bay  windows. 

The  Lambie  Concrete  House  Corporation,  Boston, 
Mass.,  have  ])ut  on  the  market  a  steel  form  which  was 
used  in  the  construction  of  the  houses  at  Donora,  Pa. 
These  forms  consist  of  units  of  steel  channel  units  of 
uniform  length,  depending  on  the  height  of  the  wall 
to  be  built,  with  an  angle  riveted  across  each  end.  The 
channels  are  provided  with  holes  in  the  flanges  to  en- 
able keying  and  wedging  to  adjoining  channels  and 
the  angles  at  the  ends  are  ])rovided  with  holes  for  key- 
ing and  wedging  to  a  special  arrangement  of  channels 
or  angles  at  the  top  and  bottom  of  the  wall.  Cjrooves 
are  i)rovided  near  the  to])  and  bottom  of  the  units  into 
which  is  fitted  a  steel  angle  which  secures  perfect  align- 
ment. The  units  are  made  in  two  standard  widths  of 
9  and  6  inches,  thus  ])roviding  for  any  wall  of  a  mul- 
tiple of  3  inches  in  length. 

The  Harms  form  has  as  a  basis  of  design  the  use 
of  small  plates,  but  in  this  case  they  are  made  of  cast 
iron  instead  of  steel.  The  same  general  method  of 
holding  them  together  a])plies  as  used  for  other  small 
plate  forms. 

Practical  Details  of  Using  Forms 

The  exjjerience  with  steel  forms  would  tend  to  show 
that  greatest  economy  can  be  obtained  by  concreting 
the  house  in  one-storey  lifts,  sufficient  forms  being 
available  to  construct  one  storey  at  a  time.  Door 
openings  may  be  either  formed  around,  or  frame  bucks 
set  in  the  wall,  to  which  are  attached  strips  which  hold 
the  door  frames  in  place.  The  use  of  bucks  and  the 
carrying  of  the  steel  forms  past  window  openings  has 
l)een  found  the  most  economical. 

Regardless  of  the  type  of  forms  used,  flpors  should 
be  cast  at  the  same  time  as  the  walls  of  the  storev  be- 
low. Economy  of  construction  requires  the  use  of  floor 
forms  as  supports  for  men  while  distributing  the  con- 
crete for  the  walls. 

The  difference  in  the  cost  of  reinforced-concrete 
floors  and  wood  floors  at  this  time  is  so  small  that  1 
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question  the  justifiability  oi  inittinj;  wood  floors  in 
such  construction.  If  wood  Hoors  arc  used,  the  joists 
should  be  ))laced  at  the  time  that  the  forming  is  done 
and  in  order  that  they  may  lie  used  as  l)race.s,  and  to 
supjjort  the  workmen  as  the  house  proitjresses.  For  a 
house  20  by  30  ft.  in  plan  it  is  probable  that  the  de- 
ference in  ccjst  would  not  he  more  than  $100  j'er  lloor. 
To  obtain  that  security  of  investment  that  is  available 
only  from  tirej)roof  construction,  the  expenditure  of 
this  amount  is  justilied. 

I'Zconomy  recjuires  that  reinforcinjj  metal  in  the  wall 
be  placed  while  formint^  is  in  pnjj^ress.  The  usual 
method  is  to  place  tiic  inside  form,  then  the  reinforce- 
ment, and  follow  with  the  outside  form.  This  method 
may  be  reversed  in  erecticjn  of  the  basement  forms. 
However,  as  a  rule,  the  basement  walls  are  not  rein- 
forced. The  floor  reinforcement  must  e.\tend  into  the 
walls  a  sufficient  distance  to  develop  the  proper  l)ond. 
To  meet  the  usual  desii^n  r('(|uirement  of  40  diameters 
embedment  for  bond,  it  will  be  necessary  to  bend  down 
the  floor  bars  in  t(;  thin  wall  construction. 

l'"x])crience  has  shown  that  rein  forced-concrete 
walls  from  4  to  6  inches  in  thickness  arc  sufficiently 
heavy  for  residential  use,  instead  of  the  present  8  or 
10-inch  requirement  of  many  building  codes.  It  is  my 
opinicjn  that  a  4-inch  wall  i)ro|)erly  reinforced  and  tied 
to  the  floor  level  by  rein  forced-concrete  Hoors  is  a 
superior  construction  to  an  X-inch  brick  wall  with  wo(jd 
joist  floors. 

Methods  of  Placing  Concrete 

Tiirce  methods  of  placing;  concrete  ha\e  been  used 
in  the  construction  of  monolithic  houses.  The  first 
consists  of  elevatinj;  the  ct)ncrete  in  bu,i(j,'ies  or  wheel- 
barrows;  the  second  in  the  erection  of  a  tower  from 
which  the  concrete  is  chuted  into  i)lace ;  and  the  third 
is  the  system  desijjned  by  i).  S.  Humphrey  and  used 
in  the  placinj^-  of  concrete  in  his  own  houses  at  I'^uclid 
I'lcach  Park,  Cleveland,  Ohio.  This  ccmsists  of  a 
irou.i;h  with  semi-circular  bottom,  up  which  travels  a 
series  of  flights  on  a  chain,  the  concrete  beinj;  placed  in 
a  hopper  at  the  bottom  of  the  trough,  is  elevated  to  the 
top,  and  distributed  throU!;h  chutes.  The  chute  need 
not  be  very  long,  as  the  spout  is  desit;ncd  as  a  swing- 
ing boom  and  is  easily  moved. 

There  are  on  the  market  small  siilf-Ug  derricks 
which  can  be  set  on  'the  corner  of  a  hoU.se,  and  by 
which  wheelbarrows  or  concrete  carts  can  easily  be 
hoisted. 

\\hen  it  is  realized  that  a  house,  including  founda- 
tion, requires  not  more  than  100  cubic  yards  of  con- 
crete, it  will  be  seen  that  equipment  for  handling  con- 
crete must  be  small,  easily  moved,  and  inex|)en.sivc. 
and  that  the  erection  of  a  large  tower,  from  which  at 
best  it  would  be  jKjSsible  to  chute  only  four  or  -i\ 
houses  is  not  economical. 

.A  small  mixer  with  a  capacity  of  from  M)  to  .^0 
yards  per  day,  a  light  stiff-leg  derrick  and  a  portable 
hoisting  engine,  preferably  mounted  on  self-i)ropelIed 
trucks  will  give  the  most  economical  method  of  plac- 
ing concrete.  There  is  obviously  little  advantage  in 
having  a  mixing  equipment  which  will  place  the  con- 
crete in  more  than  a  single  storey  in  a  working  day. 
1  f  sufficient  forms  are  available  so  that  concrete  is  to 
be  placed  in  more  than  one  location  in  a  day,  it  will 
be  found  preferable  to  obtain  other  mixintj  units  than 
to  doul)le  the  size  of  the  unit  u.sed. 

The  method  of  finishing  the  surface  of  the  concrete 
will  determine  the  quantity  of  sjiading  required,  and 
the  care  with  which  the  concrete  must  be  placed  in  the 
forms,    hi  case  it  is  expected  to  finish  the  surface  either 


by  floating,  wire-brushing,  or  tooling,  great  care  must 
be  taken  to  obtain  a  uniform  texture  throughout  the 
wall.  The  form  must  be  properly  oiled  with  a  color- 
less material,  care  being  taken  that  the  oiling  i»  d  >ne 
uniformly  so  that  there  will  be  no  variation  in  color; 
the  concrete  must  be  of  uniform  consistency,  thor- 
oughly mixed,  and  carefully  spaded. 

It  is  of  utmost  importance  that  the  filling  ..i  iin- 
forms  be  carried  on  in  compartivcly  .small  lift.s,  so  that 
the  layers  will  be  placed  horizontally  and  no  water 
pockets  will  form.  Otherwise,  there  will  be  sand 
streaks  and  variations  in  the  quality  of  the  wall  sur- 
face, and  in  spots  difficulty  will  be  found  by  the  aj>- 
))earance  of  laitance. 

If  it  is  planned  to  stucco  the  exterior,  it  will  be 
found  advisable  to  refrain  from  oiling  the  forms,  to  dry 
up  the  mix  slightly,  to  compact  it  sufficiently  so  that 
there  will  be  no  large  voids  in  the  wall,  luit  t<>  leave 
the  surface  rather  rough  by  reducing  the 
minimum.    If  this  is  done  more  stucco  wili  i 

than  if  the  surface  were  left  smooth,  but  the  added 
bond  is  worth  the  ct)st  of  the  additional  stucco. 

I*"orms  should  be  allowed  to  remain  in  place  for  as 
.short  a  time  as  possible.  This  statement  is  the  oppt>- 
site  of  the  one  to  which  we  are  accustomed,  but  1  am 
convinced  that  many  hou.ses  will  be  built  in  the  near 
future  on  which  no  stucco  will  be  applied,  but  the  sur- 
face of  which  will  be  treated  by  wire-brushing  or  tool- 
ing .  Mr.  Humphrey  has  shown  conclusively  at  Cleve- 
land that  a  very  pleasing  finish  can  be  obtained  by  the 
use  of  wire  bru<ti  on  concrete  about  twentv-four  hours 
old. 

Xaturallv  the  forms  itn  floors  should  be  left  in  place 
for  a  longer  time  than  on  the  walls. 

Methods  of  Finishing  Surface 

.•\  di.scussion  of  the  methods  of  finishing  the  .sur- 
face of  the  building  may  not  be  amiss  at  this  time. 
Reference  has  already  been  made  to  three  general 
classifications:  (1)  stucco;  (2)  wire-bru.shing ;  and  (3) 

tooling. 

Stucco  has  l)een  used  extensively  and  very  satisfac- 
torily, and  has  the  advantage  of  its  availability  in  vary- 
ing colors.  However,  the  experience  of  .such  product 
manufacturers  as  the  Hydro-Stone  Company  and  the 
Zagelmeycr  Company  leads  me  to  believe  that  we  can 
get  happy  color  schemes  by  using  the  colored  aggre- 
gates, l-or  instance,  in  the  vicinity  of  Pittsburgh,  we 
ha\e  available  a  good  river  pebble,  limestone,  and 
crushed  blast  furnace  slag.  A  combination  of  these 
with  Portland  cement  and  river  sand,  when  the  aggre- 
gate is  exposed,  gives  a  very  satisfactory  surface.  The 
addition  of  other  materials,  such  as  granite,  sjwr.  etc.. 
can  be  done  without  greatly  increasing  the  cost. 

Two  general  types  of  stucco  have  been  used.  The 
first  is  known  as  patent  stucco,  and  the  second  as  ce- 
ment stucco.  The  patent  stucco,  so  called,  is  a  manu- 
factured article,  usually  having  a  lime  or  magnesium 
base.  The  cement  stucco  is  usually  made  on  the 
ground  and  consists  of  portland  cement  and  aggregate 
with  the  possible  addition  of  a  small  amount  of  hyd- 
rated  lime. 

In  applying  the  stucco,  it  is  essential  that  the  con- 
crete wall  upon  which  it  is  applied  be  thort>ughly 
moistened  and  the  work  protected  against  too  rapid 
drying  out. 

The  surface  of  many  engineering  stnictures.  not- 
ably  the   Larimer  Avenue   llridge  in    Pittshur -'-    '-    - 
been  ttK>led.  bringing  out  the  character  of  tl' 
gate.     Tooling  of  the  whole  surface  of  a  hottM:  i>  ex- 
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pensive,  and  it  is  evident  that  in  this  type  of  construc- 
tion where  it  is  possible  to  remove  wall  forms  early,  it 
will  be  found  more  economical  to  expose  the  aggre- 
gate bv  wire-brushing. 

Standardization  is  the  basis  on  which  the  cast  con- 
crete house  is  to  be  a  success,  but  this  standardization 
does  not  mean  that  each  house  shall  be  just  like  the 
other,  but  rather  that  the  surface  and  overall  dimen- 
sions shall  be  such  that  the  same  forms  can  be  used 
throughout  the  whole  operation.  The  pictures  of  the 
concrete  houses  at  Donora  do  not  do  the  houses  justice, 
in  fact,  a  personal  study  of  the  project  is  required  be- 
fore the  beauties  of  the  houses  can  be  appreciated. 
With  forms  which  can  be  used  successfully  to  meet 
any  dimension  within  3  to  8  feet,  such  as  are  manu- 
factured by  all  of  the  form  manufacturers  today,  there 
is  no  reason  whv  full  sway  cannot  be  given  to  the  ar- 
chitect who  concentrates  on  large  Hat  surfaces. 

The  second  type  of  construction,  usually  known  as 
precast  or  unit  construction,  or  as  the  shop  manufac- 
tured house,  has  been  worked  out  by  Grosvenor  At- 
terbury,  of  New  York  City,  and  John  T.  Simpson,  an 
architect  of  Newark,  N.J.,  also  by  the  Unit  Construc- 
tion Company,  St.  Louis,  M.  Basicly  the  methods  of 
these  three  concerns  are  the  same,  although  the  sys- 
tems of  putting  together  the  units  differ. 

The  Simpson-Craft  method  consists  of  the  use  of 
a  number  of  standardized  units,  which  after  being 
placed  to  proper  lines  are  held  in  position  by  field  cast 
connections.  This  applies  not  only  to  the  wall  slabs 
but  as  well  to  floor  beams  and  floor  slabs. 

In  the  system  designed  by  Grosvenor  .'\tterbury,  as 
well  as  that  used  by  the  Unit  Construction  Company 
in  the  construction  of  the  houses  for  the  Youngstown 
Sheet  &  Tube  Company,  Youngstown,  Ohio,  the  slabs 
are  designed  so  that  they  fit  together  without  casting 
in  the  field.  The  units  in  this  case  weigh  from  one  to 
twenty  tons,  as  against  a  maximum  weight  of  750  lbs. 
in  the  Simpson-Craft   construction. 

The  principal  difference  between  the  two  methods 
is  that  the  wall  slab  designed  by  the  Unit  Construc- 
tion Company  carries  the  floor  loads  directly  to  the 
foundation ;  while  in  the  Simpson-Craft  houses,  the 
floor  loads  are  transmitted  through  beams  to  girders 
and  from  them  through  columns  and  pilasters  to  the 
footings.  This  whole  system  makes  possible  the  use 
of  lJ/2  and  2-inch  slabs.  The  minimum  thickness  of 
wall  of  the  Unit  Construction  Company  method  is  usu- 
ally 6  or  8  inches. 

The  casting  of  sections  at  a  central  plant  offers  to 
the  artistically  inclined  architect  and  engineer  an  op- 
portunity to  adopt  color  schemes  which  are  not  ap- 
plicable to  the  monolithic  house  without  the  use  of 
■  stucco,  as  in  this  instance  the  slabs  can  be  made  either 
face  up  or  face  down  upon  prepared  bed  plates.  The 
Unit  Construction  Company  has  found  it  advisable 
to  cast  these  sections  on  concrete  forms  in  order  that 
there  may  be  no  warping.  Splices  between  sections 
are  made  by  splicing  the  ends  of  reinforcing  steel  or  by 
dowels  fitted  in  sleeves  in  the  concrete. 

With  proper  equipment  there  should  be  no  difficulty 
in  the  erection  of  houses  at  the  rate  of  one  storey  a 
day  after  the  units  are  cast,  and  if  the  number  of 
houses  make  economical  rapid  moving  equipment,  it 
should  be  possible  to  erect  one  house  a  day  with  each 
unit. 

This  method  of  construction  require?  that  the  units 
be  designed  to  fit  the  design  of  the  house,  and  although 
it  is  possible  to  construct  bay  windows  and  special 
meatures,  the  added  expense  is  not  justified. 


The  actual  cost  of  the  precast  unit  method  as  o^)- 
posed  to  the  cost  of  the  monolithic  concrete  house  will 
depend  upon  the  local  conditions.  Maximum  economy 
is  to  be  obtained  b)'  the  construction  of  a  large  number 
of  houses  at  one  site.  For  industrial  developments  that 
take  advantage  of  scattered  vacant  properties  in  al- 
ready built-up  sections  of  the  city,  the  concrete  block 
offers  an  economical  construction. 

Concrete  blocks  have  not  in  the  past  been  looked 
upon  with  favor  by  architects  and  by  many  engineers 
because  of  the  method  of  manufacture  in  the  past  and 
the  general  appearance  of  the  block.  However,  this  • 
objection  has  been  done  away  with  by  the  careful  study 
of  the  concrete  block,  which  is  basicly  a  good  building 
unit. 

The  houses  built  by  the  Minnesota  Steel  Company 
at  Morgan  Park,  Duluth,  Miim.,  have  proved  without 
a  doubt  that  it  is  possible  to  use  concrete  block  suc- 
cessfully in  a  large  housing  operation.  The  use  of 
comparatively  wet  mixture  with  varied  colored  fac- 
ing, such  as  granites,  s])ar,  etc.,  has  proven  very  sucr 
cessful. 

Personally  1  feel  that  the  concrete  block  made 
in  the  ordinary  machine  and  with  a  smooth  face 
laid  uj)  in  the  wall  with  narrow  unpointed 
joints  and  with  a  stuccoed  surface  is  a  very 
economical  construction  and  one  which  will  fulfill  the 
needs  in  many  ])laces.  The  use  of  the  high  grade 
s])ecially  faced  blocks  without  .stucco  is  to  be  recom- 
mended for  the  very  ffnest  of  residential  construction. 
The  e(|uipment  cost  for  concrete  block  is  low  and  the 
number  made  by  machine  is  such  that  it  is  entirely 
feasible  to  erect  houses  rapidly.  In  the  construction 
of  block  houses  it  is  desirable  that  the  minimum  thick- 
ness of  bearinur  walls  be  8  inches  and  that  the  i)lock 
meet  the  specifications  of  this  Institute. 

Cinder  concrete  blocks  and  cinder  concrete  in  gen- 
eral has  been  used  successfully  in  solving  the  housing 
question.  Their  small  weight,  the  availability  of  good 
cinders  in  most  communities  at  reasonable  prices,  and 
their  non-conductivity  of  air  recommends  them  for 
such  use.  It  goes  without  saying  that  any  such  con- 
struction should  be  stuccoed  on  the  outside. 

I  do  not  believe  that  we  hav.e  reached  the  ultimate 
economy  in  concrete  house  construction,  but  I  do  feel 
that  the  concrete  houses  as  represented  by  the  opera- 
tion at  Morgan  Park,  Duluth,  Minnesota,  Donora,  Pen- 
nsylvania, and  East  Youngstown.  Ohio,  have  solved 
for  all  time  the  industrial  housintr  iiroblem. 


Montreal  Filtration  Plant  Operating 

The  Montreal  civic  filtration  j^lant  is  now  in  opera- 
tion— a  very  long  time  after  the  date  of  completion  or- 
iginally contemplated.  The  contract  for  construction 
passed  three  or  four  firms,  while  the  stability  of  the 
site,  from  the  point  of  bearing  the  superstructure,  was 
the  subject  of  considerable  controversy  on  the  part  of 
two  sets  of  engineers.  The  plant  is  capable  of  filtering 
only  a  portion  of  the  water  required  by  the  city,  the 
balance  being  chemically  treated.  There  is  sufficient 
land  available  for  doubling  the  plant,  but  having  re- 
gard to  the  condition  of  the  civic  finances,  there  is  no 
prospect  of  this  work  being  undertaken  for  a  consider- 
able time.  In  the  meantime,  the  consumption  of  wa- 
ter continues  to  increase,  and  the  question  of  provid- 
ing means  to  add  to  the  su])ply  will  have  to  be  faced 
in  the  near  future. 
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Advantages    and    Disadvantages    of    the 

Concrete    House 


By  John  E.  ConzelmBO 


IT  will  he  necessary  to  detine  just  what  is  meant  by 
the  term  "concrete  house"  as  it  is  here  used.  We 
arc  accustomed  to  speak  of  brick  houses,  stone 
liouses  or  frame  houses,  the  distinction  beinp  based 
on  the  construction  used  for  the  exterif)r  walls.  .Simil- 
arly a  concrete  house  could  be  classified  as  one  with 
coitcrete  walls.  In  such  a  case,  the  walls  might  be  built 
of  concrete  blocks,  of  concrete  ])ourcd  in  place,  of  unit 
construction,  or  of  the  plastered  type  of  construction. 

A  house  constructed  with  concrete  walls  of  such 
character  would  have  nnicb  in  common  with  the  brick 
or  stone  houses  and  even  with  the  frame  houses  men- 
tioned .  In  such  a  case  the  question  of  whether  of  not  it 
would  be  advantageous  to-use  concrete  walls  wf)uld 
resolve  itself  into  a  matter  of  cost,  and  would  be  settled 
by  the  local  conditions  governing  this  particular  ])rob- 
leni . 

It  would  be  ini])ossible  to  dwell  nuich  on  the  com- 
parative advantages  of  such  a  cf)ncrete  house.  There 
are  so  many  other  things  entering  into  the  con- 
structi<in  of  a  house  of  this  type  which  recpiire  atten- 
tion and  which  affect  the  maintenance  cost  that  the 
ty])e  of  wall  used  will  have  little  effect  on  the  final  an- 
alysis. 

When  we  come,  however,  to  a  consideration  of  the 
house  in  which  the  fl<iors  as  well  as  the  walls  are  made 
of  concrete  we  have  an  entirely  different  jjroposition. 
Such  a  house  cannot  be  considered  as  being  in  the  same 
class  with  the  others ;  the  introduction  of  concrete 
floors  has  put  it  into  the  first  class.  The  house  has  in 
fact  become  fireproof  and  permanent,  and  we  realize 
that  if  all  or  most  of  the  houses  in  a  community  were 
so  constructed,  the  fire  losses  from  individual  fires  as 
well  as  those  resulting  from  a  general  conflagration 
would  be  nearly  eliminated. 

Those  who  are  familiar  with  the  devastation  caused 
by  rats,  mice,  and  other  vermin  that  find  easy  lodgment 
in  the  o])en  walls  and  floors  of  frame  or  brick  buildings, 
estimate  the  loss  in  pro])erty  and  in  the  health  of  the 
inhabitants  at  millions  of  dollars  annually.  Practically 
all  of  this  loss  could  be  avoided  by  constructing  vermin- 
proof  concrete  buildings. 

We  are  compelled  by  law,  in  practically  all  of  our 
larger  cities,  to  build  factories,  hotels  and  apartment 
houses  of  fire  resisting  construction,  and  in  the  natural 
evolution  of  the  thought,  will  surely  be  compelled  at 
.some  time  in  the  not  far  distant  future  to  build  our  city 
houses  of  the  same  construction.  .As  a  believer  in  the 
])recast  or  unit  method  of  con.struction  I  can  already 
see  in  my  mind's  eye  concrete  lumber  yards  rapidly  re- 
placing the  present  "wfiod  lumber  yards." 

Definition  of  Concrete  House. 
The  concrete  house  shall  therefore  for  the  purposes 
of  this  ])aper  be  considered  to  mean  a  house  of  fire- 
resisting  construction  with  concrete  walls  and  rcinforc- 
ed-concrete  floors.  Unimportant  parts  of  the  building, 
not  conijirised  in  the  structural  elements,  may  be  built 
of  other  materials.  For  example,  we  woidd  allow  the 
wood  floor  finish  to  remain  in  such  a  hou.sc  provided 
we  cannot  persuade  the  owner  that  a  cement  floor  fin- 
ish, although  a])parently  hard  and  cold,  is  in  reality  a 
warm  friend  because  it  is  sanitary  and  cheap. 


The  value  of  reinforced-concrete  construction  has 
been  understood  and  appreciated  for  many  years  s«»  far 
as  factories,  warehouses,  dfjcks  and  commercial  struc- 
tures are  concerned,  and  the  growth  of  this  class  of 
construction  has  been  little  short  of  marvelous.  It 
would  indeed  be  most  extraordinary  if  the  same  sturdy 
advantages  which  have  been  demonstrated  in  innum- 
erable commercial  structures  would  not  apply  equally 
well  to  the  construction  of  houses. 

The  question  may  naturally  arise  at  this  point  of 
the  argument  to  the  efTect  that  if  the  above  statements 
are  true,  why  have  more  concrete  hou.ses  not  been 
built?  The  answer  to  this  <|uestion  is  easily  given.  Fac- 
tories and  warehfuises  arc  built  by  men  who  figtire  the 
capital  invested  in  connection  with  insurance  rates, 
maintenance  charges,  depreciation  value  and  similar 
items  and  who  realize  that  the  first  cost  is  not  always 
the  last  cost.  Such  men  realize  that  by  ailopting  con- 
crete construction  they  can  secure  a  building  with  the 
best  fire-resisting  and  weather  and  wear-resisting  qual- 
ities, and  that  as  a  result  the  total  caj)italize<l  invest- 
ments will  be  less  at  the  expiration  of  five,  ten  or  twen- 
ty years  than  for  cheaper  forms  of  construction. 

It  has  not  been  the  custf)m  to  build  houses  on  such 
a  businesslike  basi.s — and  the  first  cost  was  usually  all 
that  was  thotight  of.  This  is  especially  true  of  houses 
built  to  sell.  The  situation,  however,  is  rapidly  chang- 
ing. Corporations  and  individuals  are  now  realizing 
that  the  housing  acconini<idations  for  their  employees 
are  to  be  considered  as  a  legitimate  part  of  their  plant 
outlay.  They  are  therefore  giving  to  the  house  build- 
ing problem  the  detailed  study  heretofore  reser\ed  for 
their  industrial  |)lants. 

Under  such  conditions  the  advantages  of  the  con- 
crete house  will  be  (|uickly  comprehended  and  its  adop- 
tion is  a  foregone  conclusion.  ,\  manufacturer  who  has 
con.structed  a  colony  of  concrete  houses  for  his  work- 
men rests  secure  in  the  knowledge  that  no  fire  can  in- 
terfere with  his  production,  at  least  so  far  as  labor  is 
concerned  ;  his  investment  is  safeguarded  and  if  he  can- 
not secure  a  low  rate  of  insurance  he  will  be  justified 
in  carrying  it  himself. 

Pressing  Demand  for  Houses. 

.At  the  present  time  there  exists  in  many  localities 
an  enormous  and  pressing  demand  for  houses  for 
working  men.  It  will  be  necessary  to  build  houses  by 
the  hundreds,  and  in  a  few  instances  by  the  thousands, 
if  the  demand  is  to  be  met  in  the  proper  way.  The  ne- 
cessity of  .safeguarding  such  large  investments,  whe- 
ther the  o|)eration  be  financed  by  individuals,  cor|Mira- 
tions  or  the  liovernmcnt,  is  ap|>arent.  For  this  very 
thing  the  concrete  house  fulfills  the  requirements  of 
such  conditions  better  than  any  other  ty|>e. 

We  all  want  to  know  facts  and  figures  on  the  up- 
keep charges  and  depreciation  rates  on  concrete  build- 
ings and  also  on  the  usual  forms  of  construction.  It 
is  diflicult  to  obtain  reliable  data  on  the.se  subjects. 

Mr.  Trcscott  F.  Hall,  in  a  |)aper  read  at  the  National 
Housing  Conference.  191h.  has  the  following  to  say  in 
rcgtard  tt>  <lepreciation : 

"A  recent  canvass  of  22  insurance  companies,  insur- 
ance agents,  builders,  and  architects  showed  in  their 
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opinion  an  averafje  dejjreciation  of  ly^  per  cent  per 
year  for  brick  and  5  i)er  cent  for  wood.  On  the  cheaper 
class  of  wooden  buildings,  5  per  cent  is  prol)ably  the 
more  correct  figure. 

"In  February,  1915,  the  Lloyd-Thomas  Co.,  which 
has  just  completed  an  appraisal  of  the  city  of  Wilming- 
ton, Del.,  amounting  to  $73. ,000,000  of  assessed  values, 
communicated  to  the  Building  Committee  of  the  Chi- 
cago City  Council  the  results  of  their  findings  as  to  the 
depreciation  of  the  various  classes  of  buildings  as  fol- 
lows: In  the  better  residence,  the  average  age  of  the 
brick  was  nine  years  and  the  depreciation  was  4  per 
cent,  there  being  no  depreciation  in  the  first  five  years 
and  t  being  1  per  cent  yearly  after  that.  In  the  frame 
the  average  age  of  the  better  class  residence  was  fif- 
teen years.  The  physical  depreciation  was  20  per  cent, 
and  the  obsolescence  10  per  cent.  Obsolescence  is 
partly  due  to  going  out  of  style  and  this  is  due  largely 
to  lack  of  architectural  planning.  The  total  deprecia- 
tion was  30  per  cent.  In  the  middle  class  residence, 
the  average  age  of  brick  and  frame  were  the  same,  fif- 
teen years,  and  the  total  dejjreciation  of  the  brick  was 
20  per  cent  and  the  frame  45  per  cent  or  two  and  one- 
fourth  greater  in  the  frame." 

Concrete  Depreciation  Negligible. 

You  will  see  that  no  data  is  given  ior  concrete  con- 
struction. However,  the  rate  of  de])reciation  for  brick 
is  given  at  1  j/S  per  cent  per  year.  This  is  a  low  rate  and 
we  know  that  the  rate  for  concrete  must  be  consider- 
ably less  than  for  brick  and  wood  con.struction.  If  it  is 
much  less,  it  will  be  a  negligible  factor.  We  will  have 
to  take  upkeep,  or  repair  charges  into  consideration  if 
we  arc  to  give  concrete  its  proper  due.  Here  again  we 
must  admit  that  we  have  practically  no  relial)le  data 
on  upkeep  charges,  but  will  have  to  use  our  reasoning 
faculties  to  arrive  at  any  result. 

We  are  told  by  the  cement  manufacturers  that  "con- 
crete is  permanent"  and  those  of  us  who  have  engaged 
in  making  concrete  for  many  years  know  that  this 
statement  is  true,  provided  suitable  materials  have 
been  used  and  that  these  have  been  mixed  long  and 
well  and  in  the  right  proportions. 

Well-burned  bricks  are  akso  permanent — perhaps 
not  so  ])ermanent  as  concrete,  but  still  sufficiently  ])cr- 
manent  to  be  considered  so  for  all  practical  purposes. 
It  is  not  in  the  walls  therefore  that  we  will  find  any 
great  advantage  for  concrete  construction.  When  we 
come  to  the  consideration  of  the  exterior  woodwork, 
such  as  porch  floors,  railings  and  posts,  to  say  nothing 
of  steps,  the  advantage  of  concrete  construction  be- 
comes very  apparent.  It  is  such  items  as  these  that 
make  theupkeep  of  ordinary  construction  so  high. 

In  a  reinforced-concrete  house  the  floors  and  vertical 
supi)orts  are  rigid  and  unyielding  and  so  do  not  shrink. 
As  a  result  there  is  little  cracking  of  plastering  and 
settling  of  floors,  resulting  in  loose  trim  and  sticking 
doors  in  a  concrete  house.  These  are  the  items  that 
call  for  continual  repairs  and  which  are  eliminated  from 
the  upkeep  charges  of  a  concrete  house.  In  some  types 
of  concrete  houses  the  plastering  can  be  omitted  en- 
tirely. 

In  a  consideration  of  depreciation  and  upkeep 
charges,  it  must  be  borne  in  mind  that  certain  items 
which  total  a  large  part  of  the  cost  are  common  to  both 
the  concrete  and  ordinary  constructed  house.  I  mean 
such  items  as  plumbing,  heating  and  lighting  fixatures, 
roof  covering  and  hardware,  and  many  others  of  a  simi- 
lar nature.   These  items  will  have  practically  the  same 


depreciation  in  a  concrete  house  that  will  exist  in  a 
brick  or  frame  house  and  must  therefore  not  be  con- 
sidered in  a  comparison  of  values. 

It  has  been  stated  that  the  average  economic  life 
of  a  house — by  which  is  meant  its  period  of  usefulness 
for  the  purpose  for  which  it  is  built — will  not  exceed 
35  or  40  years  in  most  American  cities.  It  is  therefore 
seen  that  we  will  have  to  make  .some  effort  to  extend 
this  ])eriod  of  economical  life  if  we  are  to  make  full  use 
of  longer  j)ossible  life  of  the  concrete  house. 

60  to  80  Years- 
Such  eftort  cannot  be  applied  to  the  individual  house 
but  must  be  a  broad  movement  alTecting  the  entire 
neighborhood,  i£  not  the  entire  city.  For  lasting  suc- 
cess, city  planning  and  districting  must  come  to  the 
rescue  and  stabilize  conditions  and  values.  It  should 
be  possible,  by  such  means,  to  prolong  the  economic 
life  to  60  or  SO  years,  perhaps  even  indefinitely  as  has 
occurred  in  numerous  European  cities.  If  the  econo- 
mic life  were  doubled,  enormous  savings  to  the  coun- 
try would  result. 

Any  discussion  on  the  advantage  of  fire-resisting 
construction  would  be  incomjilete  without  taking  in- 
to account  comparative  fire  insurance  rates.  Mr.  (Iros- 
v^nor  Atterbury,  architect,  has  given  some  informa- 
tion on  insurance  rates  on  different  types  of  residenc- 
es now  in  force  in  the  locality  of  F"orest  Hills,  Long 
Island.  He  states  that  the  ordinary  rate  in  the  vicin- 
■ity  of  Forest  Hills  varies  from  40  c.  per  hundred  dol- 
lars value  on  brick  houses  to  60  c.  on  frame  dwell- 
ings. The  rates  given  covering  a  period  of  three  years. 
The  houses  in  Forest  Hills  (iardens,  as  you  no 
doubt  know,  were  built  by  the  Sage  Foundation 
Homes  Co.  and  this  development  comprises  a  group 
of  most  modern  and  substantially  built  houses.  Most 
of  these  houses  are  of  special  construction  with  nia.s- 
onry  walls  and  tile  roofs.  Metal  lath  is  used  through- 
out and  all  vertical  supports  are  of  metal  or  mason- 
ry. On  this  type  of  house  the  rate  is  25  c.  per  hund- 
red. Among  these  houses  are  several  groups  of  con- 
crete houses  built  under  Mr.  Atterbury's  method  of 
precast  construction.  These  houses  have  cellular  walls, 
reinforced-concrete  floors  and  roofs,  and  may  be  classed 
as  really  firejjroof  construction.  These  houses  receive 
a  rate  of  20  c.  per  hundred  dollars  valuation. 

Building  Codes  Need  Revision. 

The  building  codes  of  practically  all  cities  are  so 
framed  that  they  practically  discriminate  against  this 
form  of  construction.  In.stead  of  fo.stering  the  con- 
struction of  fireproof  houses,  these  laws  have  exactly 
the  opposite  effect.  An  example  will  best  illustrate  this 
point.  The  company  with  which  I  am  connected  is 
now  constructing  some  concrete  houses  on  Long  Isl- 
and. The  floor  slabs  were  of  such  size  and  design  that 
a  slab  2  ins.  thick  would  have  been  entirely  satisfactory 
from  an  engineering  standpoint.  The  building  code 
required  a  minimum  thickness  of  4  ins.  for  all  floor  slabs. 
In  this  particular  case  the  structural  concrete  is  to  be 
topped  with  a  layer  of  nailing  concrete  1>^  in.  thick, 
on  top  of  which  the  wood  finish  is  to  be  nailed.  Had 
these  houses  been  built  with  wood  joist  and  flooring  a 
single  thickness  of  floor  would  have  been  sufficient. 
However,  as  the  floor  slab  was  concrete,  it  was  decided 
that  in  addition  to  the  wood  floor  just  mentioned  there 
would  be  required  SjA  in.  of  concrete.  Such  excessive 
use  of  materials  seriously  handicap  fireproof  construc- 
tion. 

It  is  obvious  that  such  inconsistencies  must  be  re- 
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medicd   wliiii  the  jtrDperties  and  advantages  of  such 
coiistructimi  Ijcconie  more  fjeiH'ral!y  uiidfrstood. 

'I'luTf  arc  many  of  us  who  Ijclicvc  that  houses 
should  I)c'  built  of  standardized  sections,  just  like  auto- 
inoi)ilcs.  These  sectic^ns  would  he  made  in  factories 
under  the  most  economical  conditions  of  manufacture, 
and  houses  wr)u]d  he  carried  iii  stock  just  like  other 
nianufactured  products.  When  we  pet  to  this  stage  of 
progress  it  will  he  possible  to  erect  the  walls  and  floors 
of  a  house  in  one  day,  or  at  the  most,  two  days,  and  at 
a  great  saving  in  cost. 

Lends  to  Standard  Construction. 

Concrete  lends  itself  admirably  to  such  standardiz- 
ed construction  and  its  fire-resisting  properties  and 
other  features  give  it  distinct  advantages  over  all  other 
building  materials  for  this  class  of  work. 

In  order  to  bring  the  rent  or  selling  ])rice  of  a  house 
within  the  means  of  the  poorer  paid  workinginan,  it  is 
necessary  to  avail  ourselves  of  all  possible  economies 
in  the  design  and  construction.  l'"ven  if  we  limit  the 
conveniences  to  the  minimum  com])atible  with  proper 
living,  it  is  practically  im])ossible  to  bring  down  the 
cost  of  a  detached  house  to  :v  point  where  such  work- 
men can  afford  to  live  in  them. 

We  can  meet  this  condition,  however,  if  we  build 
the  houses  in  groups  or  terraces  ;'or  at  least,  if  we  can- 
not meet  it,  we  know  that  such  construction  is  the 
chea])est  that  can  be  built.  One  great  objection  to 
buililitig  rows  of  houses  of  ordinary  construction  is  the 
lire  risk.  Another  vital  objection  is  the  i)ossible  spread 
of  vermin.  By  building  of  fireproof  concrete  construc- 
tion, we  can  overcome  both  of  these  objections  and 
help  a  long  way  toward  the  solution  of  the  housing 
])roblem. 

It  is  impossible  for  any  one  who  has  studied  the 
concrete  house  ]iro])osition  to  dwell  very  strongly  on 
the  disadvantages  of  this  kind  of  house.  The  advant- 
ages so  far  outweigh  the  disadvantages  that  one  is  in- 
clined to  talk  of  them  and  let  the  disadvantages  take 
care  of  themselves.  And  this  is  eminently  the  pro])er 
course  to  pursue  because  the  difficulties  and  disadvant- 


ages of  the  concrete  house  are  all  due  to  the  ncwne.ss 
of  this  form  of  house  construction,  and  will  be  worked 
out  in  actual  practice. 

Architectural  Treatment. 

We  have  not  yet  evolved  standard  principles  of 
architectural  treament  that  can  be  applied  to  concrete 
houses  and  produce  pleasing  effects.  The  ordinary 
architect  is  familiar  with  brick  and  w»kh1  construction 
and  uses  these  materials  easily,  and  in  time  a  special 
form  of  treatment  for  concrete  houses  will  be  develop- 
ed. It  is  evident  that  the  tendency  will  be  toward  .sim- 
ple and  straightforward  designs  because  the  require- 
ments of  the  construction  <ieniand  it.  If  we  develop  the 
architectural  treatement  along  simple,  wholesome  lines 
with  regard  to  securing  effects  by  proportions  of  sur- 
faces, we  will  have  advance*!  the  architecture  <.f  the 
workmen's  house  cfHisidcrably . 

Untreated  concrete  surfaces  do  not  a.-  a  ruU  j.i^  -mi 
a  pleasing  aj)pearance.  and  most  of  us  object  to  the 
monotony  of  such  a  surface.  This  condition  is  aggra- 
vated after  a  rain.  It  is  possible  to  overcome  this  dis- 
advantage by  some  sort  of  surface  treatment  without 
excessive  cost. 

It  is  often  said  that  concrete  houses  are  damp  and 
this  opinicm  is  generally  held  by  the  layman.  We  all 
know  that  the  concrete  block  house  was  responsible 
for  this  thought  and  that  the  meth<wls  of  construction 
now  in  use  will  overcome  this  trouble.  We  should  not 
blame  any  material  for  defects  cause<l  by  its  misuse, 
and  a  well  constructed  concrete  house  is  a>  rlry  as  anv 
other. 

It  is  possible  to  build  houses  of  concrete.  iniu>c> 
that  are  fireproof,  vermin  jjroof,  entirely  c<mifortable 
and^vholesome,  houses  that  are  practically  permanent 
and  have  a  negligible  ujikeep  cost,  and  it  is  |»<>ssible 
to  do  this  at  a  price  that  makes  the  pro|>osition  an  eco- 
nomical one  from  the  purely  business  stand|>oint. 

Why  then  should  we  hesitate  to  adopt  such  con- 
struction? The  advantages,  even  in  the  present  state 
of  the  art  so  far  outweigh  the  disadvantages  as  to  make 
the  latter  negligible. 


Interior   Construction   of   the   Concrete 

Industrial  House 


By  M.  D.  Morrill 


IN  the  consideration  of  the  best  interior  construction 
for    industrial    houses,    let    us    take    for  exami)le 
these  built  ;;nd  owned  by  a  manufacturing  or  hold- 
ing comi)any  to  be  rented  by  the  families    of    the 
employees. 

These  houses  must  be  expected  to  stand  hard  ser- 
vice. They  \Vill  be  occupied  by  one  family  after  anoth- 
er and  moving  furniture  is  hard  on  the  house  interior. 
There  will  be  some  large  families  with  several  children 
and  many  with  three  or  four  lodgers.  I-'.xperience 
shows  that  some  of  these  families  will  keep  their  hou.ses 
spotlessly  clean  while  others  will  be  indifferent  as  to 
dirt,  insects,  lire  risks,  and  care  of  the  house  generally. 
The  interior  of  the  industrial  house  should  fulfill 
the  fgllowing  requirements: 

( 1  )  The  rooms  slundd  be  light  ^ind  cheerful,  free 
from  dampness,  warm  in  winter  and  cool  in  summer. 
(2)  Such  a  house  interior  should  be  free  from  dust- 
catching  woodwork. 


The  surface  and  finish  should  be  as  waterproof  as 
possible  so  that  the  house  may  be  washed  out.  scruh- 
bed  and  thoroughly  cleaned  between  rentals. 

(3)  In  the  construction,  cracks,  crvices  and  con- 
cealed spaces  should  be  avoided,  as  they  are  likely  to 
harbor  and  offer  a  breeding  place  for  vermin  and  in- 
sects. 

(4)  The  construction  should  be  fire  resisting  or. 
better,  fircpnxif. 

(5)  The  construction  should  be  reasonable  in  first 
cost.  |)ermanent  and  capable  of  resisting  hard  usa^ 
with  a  minimum  expense  for  upkeep  and  re|>air. 

Let  us  consider  three  of  the  |K)s.sible  types  of  inter- 
ior construction  for  industrial  houses :  ( 1 )  .X  house 
with  masonry  walls,  the  usual  wihhI  flixir  beams,  bt>ard 
floiirs,  lath  and  plaster  ceilings,  wo<xl  stud  partitions 
lathed  and  plasteretl :  a  nonfireprvw^f  construction.  (2) 
.\  house  with  masonry  walls.  reinforcc<l-concrctc  fltmr 
slab  covered  with  wood  »Ii-.mv,tv  .-iiid  board  i^-"t  '«ear- 
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ing  partitions  of  concrete  or  tile  ;  fireproof.  (3)  A  house 
with  a  concrete  floor  and  cement  finish  partitions  con- 
crete or  tile ; 

The  first  type  of  construction  is  the  least  expensive 
in  first  cost  and  has  the  advantage  of  being  the  kind 
to  which  we  are  all  accustomed.  An  interior  of  this 
kind  with  wooden  floors,  door  casings,  base  and  win- 
dow trim  seems  the  most  comfortable  and  home-like. 
We  would  like  to  stop  here  and  forget  that  most  dis- 
astrous fires  gain  their  headway  in  the  open  spaces  and 
dry  timbers  of  these  wooden  floors.  We  would  also 
like  to  forget  that  these  concealed  spaces  in  the  parti- 
tions and  floors  form  ideal  breeding  places  for  insects 
and  vermin.  A  house  interior  of  this  construction  can 
never  be  completely  cleaned.  One  untidy  or  careless 
tenant  can  ruin  such  a  house.  What  is  worse,  through 
the  neglect  of  proper  precautions  in  case  of  tuberculos- 
is, for  instance,  he  might  imperil  the  health  of  future 
tenants. 

The  second  type  of  construction  is  an  improvement 
over  the  first.  The  fire  hazard  is  eliminated  by  the  con- 
crete floor  slab.  The  wooden  floors  laid  over  the  con- 
crete give  the  house  a  familiar  and  home-like  asjiect. 
For  the  industrial  house  this  type  of  construction  has 
the  disadvantage  of  being  the  most  expensive. 

The  third  type  is  a  house  with  a  concrete  interior. 
Such  a  house  can  be  made  sanitary  to  a  degree.  There 
are  no  hidden  spaces  in  the  construction,  therefore  in- 
sects must  live  in  the  open  if  they  live  at  all.  On  a  trip 
of  inspection  to  Nanticoke,  Pa.,  the  writer  saw  one  of 
these  concrete  houses  being  scrubbed  from  top  to  bot- 
tom in  preparation  for  a  new  tenant.  After  occu])ancy 
for  many  years  these  houses  will  be  in  good  condition 
and  soap  and  water  will  make  them  fresh  and  clean 
again  the  same  as  it  does  to-day. 

The  house  with  a  concrete  interior  has  the  further 
advantage  of  permanency  and  capacity  to  withstand 
hard  usage.  The  ex])ense  of  upkeep  and  rei)air  there- 
fore is  reduced  to  a  minimum  and  depreciation  becomes 
almost  nil  excei)t  on  the  doors,  windows,  plumbing  fix- 
tures, etc.  Fire  insurance  becomes  unnecessary,  as 
there  is  little  or  nothing  about  such  houses  to  burn. 

On  the  other  hand,  there  are  objections  to  the  house 
with  the  usual  concrete  interior.  During  the  past  five 
years  the  writer  has  had  the  o])portunity  to  inspect  in 
all  83  houses  with  concrete  interiors.  It  may  be  of  in- 
terest to  note  here  this  list : 

12  dwellings  built  under  the  Small-Iiarms  patent 
in  Paris,  France. 

8  houses  built  under  the  Roughsledge  .system  for 
the  Canadian  Cement  Co.  near  Montreal,  Canada. 

20  dwellings  at  Gary,  Ind.,  for  American  Steel  & 
Wire  Co. 

40  dwellings  at  Nanticoke,  Pa.,  for  the  D.  L.  &  W. 
R.  R.  Co. 

1  house  at  Brentwood,  Md. 

1  house  at  Virginia  Highlands,  Va. 

1  house  at  Union  Hill,  N.J.,  built  under  Mr.  Simp- 
son's plan . 

The  interior  appearance  of  the  majority  of  these 
dwellings  is  crude  and  unfinished,  while  from  a  struc- 
tural standpoint  the  superiority  is  very  marked.  The 
question  therefore  arises,  how  may  the  interior  ap- 
pearance of  the  concrete  house  be  so  improved  as  to 
make  it  more  attractive  and  comfortable  ? 

Let  us  look  into  the  possible  changes  that  might  be 

made  in  the  finishing  of  the  interior  of  a,  concrete  house 

•  and  see  if  some  of  the  objections  and  faults  cannot  be 

overcome.  We  must  remember  that  the  art  is  new  and 

that  most  of  the  useful  things  about  us  were  not  in 


their  first  stages  the  beautiful  articles  that  they  are 
to-day.  One  error  that  some  of  us  have  heretofore  made 
is  in  trying  to  produce  such  houses  at  too  low  a  cost. 
In  the  interior  treatment  just  as  in  the  exterior  con- 
struction we  can  afi"ord  to  go  to  more  expense  than  is 
usual  in  the  ordinary  house,  for  the  building  is  for  all 
time.  It  is  almost  an  axiom  that  the  permanent  build- 
ing is  the  low-cost  builcling  in  the  long  run  and  a  con- 
crete house  with  a  concrete  interior  should  with  a  min- 
imum of  repairs  give  service  for  a  long  period  of  years. 

The  cement  floors  have  perhaps  been  considered  as 
the  greatest  drawbacks  in  the  fireproof  house.  There 
is  no  denying  the  fact  that  the  cement  floor  without 
rugs  or  matting  is  a  hard  surface  upon  which  to  live ; 
however,  most  of  our  modern  hotels  and  office  build- 
ings as  well  as  the  modern  tenements  are  now  using 
cement  floors  and  no  serious  complaint  is  made  after 
the  tenant  has  become  accustomed  to  them. 

If  the  cement  floor  could  be  given  a  more  attractive 
finish,  prejudice  against  it  might  be  overcome  to  some 
extent.  Such  floors  might  be  finished  with  a  terrazzo 
surface,  and  at  a  co.st  that  is  not  excessive  where  mach- 
ine grinding  can  be  employed,  or  the  floor  may  be  fin- 
ished with  a  surface  of  white  portland  cement  and 
marble  dust.  A  floor  of  this  sort  can  be  waxed  and 
polished  much  the  same  as  a  wooden  floor.  In  some 
of  Mr.  Simpson's  plans  he  proposes  using  a  cove  base 
of  hard  wood  which  is  let  in  flush  with  the  cement. 
This  would  serve  as  a  tacking  strip  for  carpets  if  such 
are  desired. 

The  treatment  nf  the  interior  walls  of  the  concrete 
house  <loes  not  dift'er  materially  from  houses  of  other 
construction.  For  industrial  houses  it  is  generally  con- 
ceded that  painting  is  the  most  .sanitary  and  .satisfac- 
tory finish  for  the  walls.  The  usual  wood  trim  or  casing 
around  the  windows  and  doors  may  be  used,  or  if  de- 
sired this  can  be  altogether  omitted,  the  plaster  return- 
ed with  a  slightly  rounded  corner,  making  a  simple  and 
sanitary  finish. 

In  the  industrial  hou.se,  built-in  fixtures  and  cup- 
boards should  be  bracketed  from  the  walls  where  pos- 
sible, as  this  leaves  the  floor  space  clear  for  ease  in 
sweeping  and  cleaning.  Curved  corners  where  walls 
meet  and  at  the  base  and  ceiling  help  in  cleaning  also. 
In  time  the  wash-tub,  bath-tub  and  kitchen  sink  for 
the  industrial  house  will  without  doubt  be  molded  in 
concrete,  but  at  the  present  stage  of  the  art  enameled 
iron  is  a  far  better  and  less  expensive  material  to  use 
for  these  fixtures. 

In  the  house  with  a  concrete  interior  the  stairs  may 
be  of  the  same  material.  The  risers  and  treads  can  be 
precast  and  set  in  place.  The  stair  railing  can  be  made 
likewise.  Where  cost  permits,  decorative  tile  or  precast 
panels  may  be  set  in  the  house  walls,  stencilling  makes 
also  an  attractive  way  to  apply  simple  decoration. 


At  the  recent  joint  conference  of  the  Union  of  Can- 
adian Municipalities  and  the  Civic  Improvement 
League  in  \'ictoria.  B.C.,  a  resolution  was  passed  favor- 
ing the  general  principle  of  each  province  having  ade- 
quate powers  to  prepare  comprehensive  town  planning 
schemes,  to  regulate  housing  developments,  and  to  se- 
cure improved  sanitary  conditions,  conveniences  for 
traffic,  and  the  economic  use  of  land  for  all  i)urposes. 


Extensive  alterations  are  under  way  to  the  puniping 
station  at  St.  Mary's,  Ont.,  where  all  the  steam  appar- 
atus is  being  scrapped.  A  large  reservoir  will  be  con- 
structed in  the  room  of  the  power  house  which  now 
contains  the  boilers,  for  fire  protection. 
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Architectural  Design  of  the  Concrete  House 


By  E.  G.  Perrot 


WITH  tlic  growing  imijortancc  ol  the  necessity 
for  pernianent  construction  of  good  homes 
tor  the  wage-earner  is  the  all  important  one 
of  materials  for  construction  coupled  with 
successful  architectural  design. 

When  viewing  the  successful  creations  of  tiie  small 
house  for  the  wage-earner  which  found  its  early  exi)res- 
sion  in  modem  industrial  villages  planned  on  (iarden 
City  lines,  financed  and  huilt  by  industrial  establish- 
ments, in  iMiglaiul,  notably  at  Port  Sunligiit,  Hourne- 
ville  and  Letcliworth,  we  are  surprised  Xo  hnd  the  high 
character  of  the  architectural  treatment  of  these 
houses.  Their  coziness  and  real  homelike  effect  con- 
trasts very  strongly  with  our  company  houses  in  the 
United  States  which  will  ever  remain  as  one  of  the 
blots  on  the  architectural  horizon  since  the  opportun- 
ity to  combine  the  utilarian  with  the  aesthetic  has  been, 
it  would  a])])ear,  almost  studiously  avoided  when  it 
would  have  been  possible,  with  a  little  care  and  study, 
to  have  a])proached  nearer  to  that  which  we  are  now 
striving  to  attain,  namely,  cheap  artistic  homes  for  the 
wage-earner. 

Concrete  as  a  building  material,  having  been  used 
mostly  in  its  early  application  to  building  construction 
and  engineering  work,  has  been  left  to  the  chaotic  ca- 
])rice  of  the  uninitiated  in  the  realms  of  line  arts  to  be 
developed  more  in  a  structural  manner  than  has  been 
good  for  the  effect  on  the  public  at  large.  This  has 
been  so  much  .so  that  the  architectural  profes.sion  has 
conccrne<l  itself  less  with  the  ornamental  treatment  of 
concrete  than  with  its  structural  importance. 

(iood  architectural  design  is  based  on  unity,  grace 
and  proportion.  It  is  by  the  adaptation  of  the  first  and 
last  of  these  fundamental  rpialities  that  concrete  can 
simulate  a  design  which  might  be  suitable  for  any  other 
material  of  a  ])lastic  nature,  such  as  stucco  on  brick  or 
hollow-tile,  or  of  even  simi)le  types  of  brick  buildings. 

Many  of  our  ])resent  types  of  domestic  architecture 
lend  themselves,  with  very  little  modification,  to  rein- 
forced concrete. 

In  the  treatment  of  the  exterior  design,  a  style  that 
dejiends  upon  plain  wall  surfaces  with  well  proportion- 
ed and  i)roperly  related  openings,  with  the  avoidance 
of  i)rojecting  moldings,  useless  and  meaningless  orna- 
mentations, etc.,  is  the  one  which  can  easily  l)e  execut- 
ed in  concrete.  It  is  very  es.sential  to  studiously  avoid 
molded  forming  string  courses  and  projections.  Rat 
bands  forming  string  courses  and  panels  may  be 
judiciously  used  when  the  .style  of  architecture  de- 
mands such  treatment. 

Whether  the  ro<ifs  are  to  be  Hal  or  high-pilclud 
depends  generally  upon  the  climatic  conditions  of  the 
localitv  in  which'  the  houses  are  to  be  built.  We  ail 
know  that  the  pitched  roof  in  color  lends  very  much 
to  the  attractiveness  of  a  house.  A  low  walled  and  high 
roofed  house  more  easily  produces  the  eftVct  of  the 
house  being  a  part  of  the  ground,  or  in  other  words,  as 
growing  out  of  the  gnnind  in>;tead  of  .simply  .stantUng 
ui)on  it"7  This  feature  of  making  tiie  arciiitecture  indi- 
genous to  the  soil  is  the  one  which,  more  than  any 
other,  is  so  characteristic  of  the  many  beautiful  indus- 
trial villages  seen  in  iMigland. 

It  has  been  found  to  be  more  econonucal  in  the  cost 
of  construction  to  build  hon.ses  in  groups  or  rows,  lim- 


iting them  to  rows  not  exceeding  eight  of  ten.  than  to 
build  single  or  twin  houses.  A  great  many  varied  ef- 
fects can  be  (»btained  in  the  group  system  by  the  n>c  of 
l)rojecting  jjavilions,  gables,  etc. 

One  feature  that  sliould  be  given  consideration  in 
the  exterior  of  the  concrete  house  is  its  color.  The  un- 
attractive mouse  color  of  concrete  cannot  be  made  to 
satisfy  the  color  instinct  in  man.  It  is  for  this  reas^jn 
that  the  poured  concrete  house,  unless  treated  with  a 
sjiecial  aggregate  or  other  means  to  enliven  the  cohir. 
is  bound  to  be  a  failure. 

Where  an  extensive  housing  pr<igramme  is  contem- 
plated, one  metluKl  of  using  concrete  which  f>crmits 
of  beautiful  color  effects  as  well  as  artistic  design  is 
by  the  cement-gun.  It  appears  that  much  can  he  gained 
by  a  study  of  how  the  gun  can  be  brought  into  more 
universal  use  in  house  building.  In  connection  with 
stucco  work  along  the  Pacific  Coast  it  has  been  very 
successfully  employed,  while  in  the  Ma.st  its  use  in  con- 
nection with  engineering  structures  ha.s,  of  late,  been 
brought  into  great  prominence.  There  is  still  a  big 
field  for  its  a])i)lication  in  connection  with  houses, 
which  the  writer  feels  will  solve  many  <»f  the  complica- 
tions of  the  i)roblem. 

The  use  of  concrete  blocks  for  houses  is  restricted 
to  certain  .sizes  and  shapes  of  blocks,  and,  although 
made  to  imitate  natural  material,  stone,  their  use  is 
unartistic  from  the  purely  architectural  |M>int  of  view. 
and  for  that  reason  have  not  been  adopted  by  architects 
generally.  Walls  built  of  rough  concrete  b'l<Krks,  how- 
ever, can  be  stuccoed  with  hand-placed  mortar.  Tile 
inserts,  properly  placed,  make  a  very  effective  design, 
especially  if  the  colored  tiles  are  judici<msly  used  on 
piers,  panels  an<l  in  string  courses. 

Monolithic  concrete  walls  can  best  be  colored  bv 
using  colored  aggregates,  .surface  scrubbed.  therebV 
removing  the  outer  film  and  leaving  the  colore" 
gates  exposed  to  view.    If  it  is  possible  to  do 
wall  can  be  tixjl-dressed  with  a  pneumatic  totW  .1:!.; 
the  concrete  has  hardened.    From  the  writer's  expen 
ence,  a  light  pebble  forming  Ihc  fine  and  course  aggre- 
gate in  the  concrete,  with  a  .scrubbed  or  tooled  finish, 
makes  an  excellent    exterior     for    poured    monolithic 
walls.   However,  as  this  material  is  not  available  in  all 
localities,  it  is  necessary  to  adopt  a  treatment  of  the 
exterior  that  can  be  obtained  by  materials    at   hand. 
using  tile  inserts  as  previously  mentioned  alnne. 

Therefore,  if  we  arc  to  look  for  a  solution  of  the 
architectural  expression  of  the  concrete  house,  we  must 
get  away  from  what  has  hitherto  been  satisfactory  fmni 
a  purely  engineering  stand|M)int.  We  must  remember 
that  a  house,  in  order  to  be  successful,  must  simulate 
the  home  spirit  an<l.  if  1  may  use  the  term,  have  a  lit- 
tle of  that  quaintness  which  is  not  found  in  a  great 
many  "stiff"  creations  par.-iding  under  the  name  of 
houses.  Many  are  merely  wixKlen  or  concrete  boxes. 

1  realize  that  what  I  have  .said  may  not  be  vcrj-  en- 
couraging to  tlK)sc  whose  efforts  have  been  put  forth 
to  advance  concrete  house  construction,  but  if  we  are 
to  pl.ice  this  construction  in  tl.  "  ,  ,f  .uher  matrriaK 
which  have  long  since  been  ri      .  1  and  used  by  all 

peo|>!es  as  meeting  aesthetic  dem;tnd>.  we  will  have  to 
adopt  the  same  fundamental  principles  which  form  the 
basis  of  all  true  art. 
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that  may  save  him  time  and  money.     If  you  know  any  labor-saving  scheme, 
send  it  in— preferably  with  illustrations.     We  will  pay  for  all  accepted  articles. 
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Sidewalk  Joints  Around  Trees   Prevent  Cracking 

Where  it  is  necessary  to  build  concrete  sidewalks 
in  the  vicinity  of  ^  row  of  trees,  without  disturbing  the 
growth  of  same,  as  well  as  to  guard  against  i)ossible 
cracking  of  the  concrete,  a  method  of  making  joints 
near  the  tree  base,  shown  in  the  cut,  has  been  used 
in  New  York  with  good  results.  As  the  tree  trunk 
grows  in  size,  the  section  A  is  removed  by  hand — or 
the  roots  themselves  raise  it — and  still  later,  if  neces- 


sary, the  section  B  may  be  removed.  The  joints  at  each 
of  these  sections  allow  this  to  be  done  without  crack- 
ing or  disturbing  the  adjoining  slabs  of  the  sidewalk. 
The  joints  may  be  conveniently  formed  of  one  or  two 
thicknesses  of  tar-paper.  This  completely  prevents  any 
bond  Ijetween  sections  .\  and  B  and  the  balance  of  the 
sidewalk. 


Removing  Lodged  Spalls  from  Crusher  Bowl 

TH  I{  usual  main  strength  method  of  removing 
the  annoying  s])all,  in  a  crusher  bowl,  has  been 
replaced,  in  certain  cases,  by  an  air  hoist,  as 
described  in  a  recent  issue  of  the  "News-Re- 
cord." In  one  case  where  this  method  is  used,  the 
cars  loaded  with  rock  come  in  from  the  quarry  on  a 
track  about  6  ft.  above  the  charging  floor.  The  stone 
from  these  cars  is  dumjjed  into  the  hopper  over  a 
large  concrete  apron  built  for  the  purpose.  Two  8  x 
10-in.  timbers  on  edge,  secured  to  the  frame  of  the 
building,  carry  a  four-wheeled  dolly  truck  over  the 
centre  of  the  hopper.  Suspended  from  the  truck  by  a 
hooked  bar  is  a  medium-sized  cylinder  air  hoist  fitted 
with  the  usual  air  control  chal.TS,  and  Cvtnnected  to 
a  convenient  air  line.  A  set  of  grab  hooks  designed 
for  the  handling  of  large  irregular  pieces  of  rock  is 
ittached  to  the  hook  end  of  the  piston 

Under  ordinary  running  conditions  the  air  hoist 
and  the  trolley  are  easily  pushed  to  one  side,  but 
when   a   large   spall   lodges    between    the   supporting 


mil 

iiridge  and  the  sides  of  the  hojjper,  or  when  it  is  neces- 
sary to  raise  a  large  piece  of  rock  clear  of  the  hopper, 


the  hoist  is  swung  out  and  the  spall  is  removed  with- 
out loss  of  time. 


A  Pin  Pulling  Device  for  Paving  Contractors 

In  order  to  speedily  remove  form  stakes  after  the 
work  is  completed,  especially  if  the  job  is  a  big  one, 
the  a])pliance  shown  has  been  used  with  good  success 
on  a  highway  in  Ohio,  according  to  the  Concrete  High- 
way Magazine.  The  device  consists  of  a  lever  support- 
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ed  near  one  end  in  a  frame  where  it  is  made  to  pivot 
on  a  \y\x\.  On  the  end  of  the  lever  is  a  hook  which  en- 
gages the  top  of  the  pin  to  be  pulled,  downward  pres- 
sure on  the  long  section  of  the.  lever,  causes  this  to 
clamp  on  the  top  of  the  stake  and  additional  pressure 
j)ulls  it  out. 
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Increased  Gharjjes  for  Street  Repairs 

'l"Iu'  .Adiiiiiiistrjitivc  ('ommissioiicrs  of  Montreal  rc- 
ffutly  clfi-idcd  to  iiuTcasc  tiic  charges  to  tlie  i)ul)lic 
utility  coini)anies  for  repairinj^f  the  streets  after  tlie 
coniijatiies  excavated  the  tliorouj^h fares  for  the  pur- 
pose of  repairiiifj  breaks,  etc.  The  Commissioners 
have  now  issued  a  new  schedule  of  charj.{es,  to  cover 
the  lii^her  costs  of  the  work.  The  changes  will  he: 
l'"or  asphalt  pavinj^-  and  hitulithic,  laid  on  a  six-inch 
concrete  foundation,  $3  a  square  yard;  the  same  <jn  a 
ninc-inih  foundation,  i$C)  a  yard;  for  asphalt  macadam 
$.3  a  s(|uare  yard;  for  j^ranite,  asphalt  and  scoria  blocks, 
vitrilied  bricks  on  six-inch  foundation,  $7.70  a  .s<iuare 
yard ;  the  same  on  a  nine-inch  foundation,  $*t..TO  a 
sipiare  yard;  the  same  on  a  nine-inch  foundation,  $S.30 
a  square  yard;  asphalt  macadam,  tarvia  and  asphalt 
blocks  without  foundation,  $3.50  a  scpiare  yard;  ordin- 
ary macadam,  $2. .30  a  sfjuare  yard  ;  unmade  roads,  $1..30 
a  scjuare  yard.  Regardiii}^  cuts  made  in  sidewalks,  the 
conmiissioners  have  also  jjrepared  rates,  which  are  $4 
a  scjuare  yard  for  cement  and  asi)halt,  $3  for  Hatfs  and 
coal  tar.  and  $2.30  for  cement  blocks  without  founda- 
tion. The  cost  of  renewin;,^  cement  curbs  is  $1.30  a 
ruiuiin^  foot,  and  $1  a  foot  for  stone  curbs. 


It  has  been  found  that  the  nrinimum  air  supply  that 
a  man  can  breathe  and  work  under  is  1.5  cubic  feet 
])er  minute.  Thus  the  fundamental  formula  of  air  suj)- 
l)ly  for  divers  is  S=1.5  (l-f-l*\0303),  where  S  i-i  the 
cubic  feet  of  air  recpiired,  and  V  the  depth  in  feet  to 
which  the  dive  is  to  be  made.  The  de])th  to  which  a 
diver  may  go  is  limited  by  the  fact  that  oxygen  under 
pi-essure  becomes  a  poison  when  breathed.  The  real 
danger  due  to  oxygen  pressure  is  at  about  10  atmos- 
l)heres  ])ressure  absolute,  or  2y7ft.  for  a])preciable  peri- 
ods. This  increases  with  the  dei)th,  and  at  fifteen  at- 
mos])hercs  absolute  pressure  even  the  sluirtest  stay 
would  be  dangerous. 


On  acct)uiit  of  the  past  unsatisfactory  method  of 
eiiipU)ying  civic  help  in  Vancouver,  the  city  council 
have  em])()wered  City  Engineer  F.  L.  l""ellowes  to  hire 
rill  cmiiloyees  and  to  fix  their  pav.  In  addition  he  i-, 
made  the  last  court  of  api)eal  in  such  civic  matters,  and 
all  restrictions  which  heretofore  i)revailed  in  regard  to 
preference  being  given  tax])ayers  and  married  residents 
are  o(Y.  The  only  (piestion  that  is  sui)posed  to  count 
now  is  efficiency  in  the  matter  of  engaging  men  and 
holding  their  jobs. 


Tlu'  following  have  been  appointed  a  special  com- 
mittee of  the  Montreal  lUiiUlers'  l\xchange  to  make  all 
arrangements  for  the  propt)sed  conference  of  the  vari- 
ous lluilders"  Exchanges  and  other  contracting  inter- 
ests on  present  and  after  the  war  problems — Messrs. 
John  yuiiilan,  J.  P.  .Knglin,  K.  I"".  Dykes.  \V.  M.  Irving. 
C.  V.  Smallpiec'c.  W.  C.  Munn,  W".  !•".  Ramsay,  and  I). 
K.    Trotter  (secretary). 

The  Hrockville  and  Prescott  toll  road  is  to  be  pur- 
chased by  the  local  municipalities  and  the  jmnincial 
government,  the  price  being  $*>.0(X).  The  townships  of 
.\ugusta  and  hllizabethtown  will  pay  M)  per  cent  of  this 
aniotint,  the  towns  of  Brockville  and  I'rescott.  M)  per 
cent.,  and  the  Ontario  government,  the  remaining  40 
per  cent. 


Mainly  Constructional 

East  and  Wett— From  ComI  to  Coast 


'J'lie  ISiiutidary  liay  (>il  l'(>ni|>any,  Limitc<l,  hat  licen  in- 
corporated, caiiital  $.'i(K).f)00,  head  office  Vancouver.  IJ.C 

The  Ganihlc  MininK  Company.  Limited,  hat  t>een  incor- 
porated, with  a  capital  of  $3.', 'I'fi  '••--'  "■ -^  -t  Kimfifrly. 
B.C. 

The  Lcc  Copper  MiniiiK  C.niii;jany,  l.iiiiitcd,  hat  \tten 
incorporated,  with  a  capital  of  $7.'i.0OO.  hrad  office  at  Vananda. 
'I'exada  Island,  B.C. 

The  city  of  Stratford.  (Jni..  hu,  ......  ..,  liltert — thr^e  to 

New  Toronto  and  three  to  Weston — and  i«  supplying  well 
water  to  the  citizens. 

Seven  ^rain  elevators  have  been  completed  ibis  year  by 
the  Saskatchewan  Co-operative  Elevator  Company,  and  work 
is  proceeding  on  four  others. 

Peacock  Bros.,  38S  Beaver  Hall  Hill.  Montreal,  have  a 
uni(|iie  service  station  for  repairing  measurinfr  instruments. 
with  a  testing  an<l  caliliratioii  branch. 

Tate    Products.    Limited,   has   been    incorporated    with   a 

capital  of  JIO.OOO.  head  office  at  Vancoii- -'    "'        '  >"  

pany  is  authorized  to  operate  talc  minr> 

The  water  mains  in  that  part  of  York  (••Mioliip  adiacent 
to  Eglinton  .Ave.,  which  is  to  be  supplied  with  water  from 
the  city  of  Toronto,  have  been  completed. 

Many  of  the  offices  in  the  city  hall  in  Hamilton.  <  >iii  . 
are  said  to  be  congested  and  the  council  contemplate  ii> 
enlargement   by   the  erection  of  an  annex. 

Canadian  Refractories,  Limited,  has  been  incorporated, 
with  a  capital  of  $30,000.  head  office  Montreal,  and  will  carry 
on   the   business   of  manufacturing   bricks,  etc. 

The  building  permits  issued  for  residences  in  Toronto 
during  the  month  of  June  exceeded  in  number  those  issacd 
in  any  month  for  the  past  two  years  and  a  half. 

A  deputation  recently  waited  on  Hon.  Geo.  Gricrson. 
I'rovincial  Minister  of  Public  Works,  to  request  the  erection 
of  a  liridge  across  the  Assiniboine  river  at   Headinftly. 

One  complete  new  liuilding.  ^0  x  50  ft.,  and  an  exten- 
sion to  the  old  plant.  .%0  x  :i2  it.,  are  being  added  to  the  plant 
of  the  Ingersoll  Machine  Company  at   Ingertoll.  Onl. 

Work  is  now  under  way  on  the  Wellington  street  )>r.iti:r 
near  Victoria  Park,  in  Woodstock.  Ont.  It  is  under -t..,., I 
that  the  contract  callett  for  its  completion  in  sixty  day*. 

The  Sherbrooke  Business  Corporation.  Limited,  a  re- 
cently incorporated  company  with  a  capitalization  of  $19,000. 
is  authorized  to  carry  ont  building  operations,  paving,  etc. 

Merritton.  Ont..  has  been  incorporated  as  a  town.  The 
occasion  of  this  important  step  was  Dominion  Day.  when  a 
celebration  was  held  and  a  tal>1et  iinvriird  to  ommrntoratr 
tile    tM'iit 

.\s  no  lenders  were  put  in  inr  the  retaining  walls  and 
end  walls  of  the  St.  Boniface  approach  of  the  new  l*r.>venrher 
bridge,  connecting  Winnipeg  and  St.  Boniface.  Ev  i|- 

jack  has  been  directed  to  prt>ceed  with  this  work  !>}  t. 

Three  million  dollars  have  been  set  aside  by  the  gov- 
ernmcnt  as  an  appropriation  for  RO«xi  roads  in  ihe  district 
around  Hearst.  Ont..  and  in  the  vicinity  of  Kaputkasing.  in 
or<l<'r  to   I'.iiiliia''  the  north  conn- 

iry 

The  Merchants  Bank  oi  Canada  pro|H>sr  to  erect  an 
ot>ice  building  at  16  King  St..  West.  Toronto.  It  is  under- 
'■tood  that  work  will  be  carried  ont  later  in  the  acaaoa  on 


592 


THE    CONTRACT    RECORD 


July  :j4,   lOls 


a  handsome  structure,  three  storeys  in  heiKhl.  and  that  it 
will  be  ready  for  occupation   early   next   winter. 

The  building  permits  issued  in  Kingston,  Ont.,  during 
the  first  half  of  the  year  are  almost  double  those  of  the  cor- 
responding period  in  1917,  the  figures  being  $i:!4,noo  and  $76,- 
000,  respectively.  The  permits  for  the  month  of  June  are 
also  far  above  those  of  the  same  month  last  year. 

A  building,  200  ft.  x  60  ft.,  to  house  the  Military  Mech- 
anical Transport  section,  will  be  built  in  Toronto  on  a  s:te 
just  to  the  south  of  the  Armories,  tenders  already  having  been 
received.  It  is  to  be  completed  by  the  fall,  the  erection  be- 
ing supervised  by  the  Department  of   Public  Works. 

At  a  recent  meeting  of  representatives  of  the  town  of 
Burlington,  Ont.,  and  the  counties  of  Halton,  Wentworth 
and  Lincoln,  a  resolution  was  passed  to  petition  the  provin- 
cial government  to  contribute  to  the  upkeep  and  building  of 
the  road  that  skirts  the  lake  between  Burlington  and  Stoney 
Creek. 

Work  is  being  pushed  forward  on  the  plant  of  W.  Harris 
&  Company,  Limited,  in  the  new  industrial  district  in  To- 
ronto, the  excavation  work  and  the  sheet  steel  retaining  wall 
on  the  river  front  being  completed.  Railway  sidings  are  also 
being  rushed  to  completion,  and  a  contract  has  been  awarded 
for  a  l.'J7-foot  chimney. 

The  Railway  Board  has  issued  an  order  authorizing  the 
construction  of  a  double  subway  under  the  C.  P.  R.  and 
G.  T.  R.  tracks  at  Dorval,  P.Q.  Twenty  per  cf  nt.  of  the  cost 
will  be  paid  out  of  the  level  crossing  fund,  and  of  the  bal- 
ance the  railways  will  pay  fifty  per  cent.,  Dorval  municipality 
.•(.5  per  cent.,  and  Dorval  parish,  15  per  cent. 

Messrs.  McPhail  and  Wright  Construction  Company,  of 
Sault  Ste.  Marie,  (i)nt.,  have  been  awarded  a  contract  by  the 
Canadian  Copper  Company,  for  the  erection  of  fifty  houses 
at  Copper  Cliff.  These  houses  will  cost  over  $4,000  each  and 
will  be  of  frame  construction.  They  will  be  equipped  with 
modern  conveniences.  Twenty-two  of  them  are  to  be  put 
up  immediately. 

The  county  municipality  of  St.  John  has  appointed  a 
committee  to  confer  with  the  town  planning  commission  of 
the  city  of  St.  John.  A  conference  between  the  committee, 
the  commission  and  the  Town  Planning  Adviser  of  the  Com- 
mission of  Conservation  was  held  some  weeks  ago  and  con- 
siderable progress  is  being  made  towards  the  development 
of  a  suitable  scheme. 

The  Hamilton,  Ont.,  board  of  education  recommend  the 
erection  of  a  new  24-room  school,  one-storey  in  height,  on 
the  National  Children's  Home  property,  at  an  estimated  cost 
of  some  .$200,000.  The  one-storey  type  of  school  is  an  inno- 
vation in  Hamilton  and  has  been  decided  upon  following  the 
board's  visit  to  Rochester.  Another  feature  of  the  Ijuilding 
will   be   the   provision   of   an   auditorium. 

Continued  dry  weather  is  reducing  tlie  How  in  Capilano 
and  Seymour  creeks,  from  which  the  city  of  Vancouver  draws 
its  water  supply,  and  may  affect  the  quantity  of  water  re- 
ceived at  the  intakes,  and  it  is  planned  to  immediately  con- 
struct a  concrete  dam  on  the  Capilano.  This  will  take  the 
place  permanently  of  the  sandbag  dams  constructed  in  other 
years  and  swept  away  each  succeeding  high  water. 

Nearly  one  hundred  miles  of  railway  will  be  laid  in  Sas- 
katchewan in  connection  with  the  C.N.R.,  as  a  result  of  the 
recent  authorization  by  the  Dominion  government  of  $7,185,- 
,^00  for  construction  and  betterment  work  on  various  parts 
of  the  system  throughout  Canada.  There  is  to  be  a  4.'?-mile 
extension  from  Eston  to  the  Alberta  boundary  line,  also  ex- 
tensions to  the  Luce  Lake  branch  and  the  br.-'nch  from  .\von- 
lea  to   Gravelbourg. 

The  water  supply  at   Moose  Jaw,  Sask.,  is  inadequate  to 


meet  the  requirements  of  the  population,  and  in  order  to  in- 
crease it  sufficiently,  it  is  projjosed  to  lay  a  cast  iron  pipe  to 
Snowdy  Springs.  A  by-law  covering  this  scheme  is  to  be 
submitted  to  the  people  and  in  the  meantime  the  commis- 
sioners will  seek  the  permission  of  the  Bureau  of  Public 
Health.  The  present  supply  is  drawn  from  Caron,  and  whe- 
ther any  greater  quantity  could  be  obtained  from  that  source 
is  doubtful,  as  it  would  depend  on  the  rainfall  and  the  spring 
freshets  occurring  afterwards.  The  flow  at  Snowdy  Springs 
is  about   150   gallons  per  day. 

The  proposed  dry-dock  at  St.  John,  N.B.,  will  be  the 
largest  on  the  continent  and  will  be  capable  of  accommodat- 
ing the  greatest  ships  of  any  navy  and  the  largest  mercantile 
vessels  now  built  or  contemplated.  Its  length  will  be  1,150 
ft.,  and  its  width  at  the  bottom,  125  ft.,  with  40  feet  of  water 
over  the  sills.  The  enterprise  is  in  the  hands  of  the  Can- 
adian Dredging  Co.,  Midland.  Out.,  which  has  acquired  the 
stock  of  the  St.  John  Drydock  &  Shipbuilding  Company.  It 
is  expected  that  steel  shipbuilding  will  form  an  important  part 
of  the  undertaking,  if  present  plans  materialize,  and  that  keels 
for  two  10.000-ton  vessels  will  be  laid  within  the  next  year 
or  year  and  a  half.  The  work  on  the  new  drydock  and  certain 
dredging  operations  in  the  harbour  of  St.  John  which  the 
company  has  contracted  for,  will,  it  is  expected,  be  started 
within  sixty  days  and  both  should  be  completed  within  three 
years.  The  contracts  call  for  an  expenditure  of  close  upon 
ten   million   dollars. 


Personals 

Mr.  E.  A.  James,  engineer  of  York  county,  has  been 
elected  District  Deputy  Grand  Master  of  Toronto  Centre  Dis- 
trict of  the  Masonic  Order. 

Mr.  J.  P.  A.  Laforest,  for  many  years  city  engineer  of 
Hull,  P.Q.,  is  now  in  South  America  with  the  Braden  Cop- 
per Co.,  Rancagnai  Chili,  having  left  Canada  a  couple  of 
months  ago. 

Mr.  Edw.  J.  Albert,  for  the  past  fi\e  years  manager  of 
the  Mining  and  Power  Department  of  the  Canadian  AUis- 
Chalmers,  Ltd.,  has  resigned,  to  accept  a  position  as  sales 
manager  of  the  Thwing  Instrument  Co.,  Philadelphia,  Pa. 

Mr.  E.  W.  Pattison  has  resigned  his  position  as  muni- 
cipal engineer  of  Langley,  B.C.,  and  is  leaving  for  the  east. 
Mr.  Pattison  has  only  held  the  position  for  three  weeks, 
having  been  appointed  in   succession  to   Mr.   Verner. 

Edwin  C.  Brooks,  a  prominent  building  contractor  of 
Fernie,  B.C.,  left  early  in  June  for  the  Coast,  having  been 
called  up  under  the  Military  Service  Act.  Mr.  Brooks  went 
to  Fernie  from  the  Old  Country  nine  years  ago  and  built 
up  a  very  nice  business.  He  has  two  brothers  who  are  also 
serving  under  the  colors. 


Obituary 

Lieut.  George  M.  Scott  has  been  killed  in  action  whilst 
serving  with  the  62nd  Wing  Aegean  grfiup.  He  was  a  gradu- 
ate of  McGill   University. 

Mr.  Henry  Carre.  B.A.,  D.L.S..  O.L.S..  who  was  identified 
with  railway  engineering  in  the  early  days,  died  on  July  11 
at   Belleville,  Ont.,  aged  85. 

Ex-Alderman  Wm.  Hancock,  formerly  a  well-known 
building  contractor  and  brick  manufacturer,  of  Hamilton, 
Ont.,  died  recently.  He  was  in  his  eighty-fifth  year,  and  had 
retired  from  business  ten  years  ago. 

Mr.  Eugene  Patrick  Quirk,  C.E..  died  in  Montreal  last 
week.  A  graduate  of  Trinity  College,  Dulilin,  Mr.  Quirk 
came  to  this  country  in  1874,  and  was  engaged  on  harbour 
and  railway  work,  chiefly  in  Eastern  Canada.  He  retired  from 
practice  15  years  ago. 
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A  Case  in  Which  it  is  No  Honor  to  Be 
in  First  Place 

A  REPORT  just  issued  by  the  Commission  of 
Conservation  on  the  fire  waste  of  Canada 
shows  us  uj)  in  a  very  unenviable  light.  The 
fact  is  that  our  fire  loss,  per  capita,  is  the 
greatest  in  the  world,  amounting  to  appro.ximately 
$3.00.  This  is  a  big  load  for  every  man,  woman  and 
child  to  carry  and  seems  all  the  heavier  because  it  is 
unnecessary  and  unrea.sonable. 

Of  course  it  is  useless  to  argue  that  this  loss  i.s 
Ixirne  by  the  insurance  companies.  It  all  cmnes  out  of 
the  pcdpk- — directly  nut  of  those  who  pay  premiums 
and  indirectly  out  of  those  who  do  not,  for  lire  means 
a  national  loss  which  is  shared  by  all.  And  the  pro- 
perty loss  is  not  all — there  is  the  inconvenience,  the 
loss  of  business,  of  revenue,  of  wage.s-^all  clogs  in  tlic 
wheels  of  our  national  industries.  And  to  think  that 
much,  very  much,  of  this  is  due  to  sheer  carelessness! 
The  report  summarizes  the  residts  of  the  Commission's 
investig.'itions  and  offers  recommendations  for  remedy- 
ing the  uns.-itisfactory  conditions; 

General  Conclusions. 
1.   That  the  annual  loss  nf  life  and  property  by  lire  in 
Canad.i — the  latter  averaging  $J.73  per  capita  anmial- 
ly  for  the  years  1912-1915 — is  greater  i)er  capita  than 


ill  any  other  country  in  the  world,  and  constitutes  an 

enormous  and  increasing  drain  u|Kjn  tl'  of 

the  dominion,  besides  most  seriously  ati  o- 

nomic  prosj)erity  and  general  well-being  <>i  the  |»c<»plc. 
^  2.  That  such  losses  can  be  very  materially  reduce*!, 
'i  his  is  clearly  shown  by  the  experience  of  Kuro]>caii 
countries  which  have  attacked  the  problem  at  its 
source. 

3.  That  the  loss  by  lire  is  chiefly  ascrihahle  to 

(a)  Carelessness  due  largely  from  a  sense  -.i' 
security  created  by  the  present  sy.stem  of  fire 
insurance. 

(b)  Faulty  building  construction. 

(c)  .Arson. 

(d)  F-ack  of  adecjuate  (ire  |>revention,  such  laws  a- 

cxist  being  jioorly  enforced. 

4.  That,  for  iinnuinity  from  the  danger  of  fire  l<»ss- 
is,  the  people  of  t'anada  are  relying  largely  uimjii  ela- 
borate and  expensive  .^ystenls  of  hrc-lightifig  and  are 
giving  too  little  attention  to  the  prcventi<m  of  fire. 

5.  That  our  (ire  departments,  while  among  the  l>cst 
in  the  w<»rld  in  both  apparatus  and  personnel,  arc  not 
preventing  the  steady  growth  of  losses. 

(>.  That  the  monftary  indemnity  provided  by  fire 
insurance  does  not  restore  the  values  destroyed,  but 
merely  distributes  the  loss,  through  the  channels  of 
commerce,  over  the  whtilc  petiple. 

7.  That  the  cost  of  lire  insurance  and  lire  prevention 
is,  in  a  large  measure,  determined  by  the  amount  of  the 
fire  lo.ss  and  cannot  be  expected  to  decrease  except  as 
the  fire  waste  declines. 

S.  That,  although  the  aggregate  loss  by  fire  consti- 
tutes a  national  problem,  all  fires  arc  local  in  origin  and 
are,  thereftire,  locally  |)rcventable  and  controllable. 

9.  That  property  owners  generally  have  not  been 
sufficiently  influenced  by  their  own  interests  or  the 
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welfare  t>f  the  country  at  large  to  use  effective  means 
to  correct  fire-waste  conditions. 

10.  That  existing  legislation  respecting  the  prevcn- 
tit>n  of  fire  is  inadcipiate  and  lacking  in  uniformity. 

11.  "I'hat  such  legislation  is  almost  entirely  owfined 
to  cities  and  more  im|H)rtant  towns,  and  that  r' 

ers    and    hazards     of  fire    in  small    ciMumun 

rural  <listricts  are  without  regidation  or  contrt^l,  despiie 

the  occurrence  of  .i    Inr-'i-    uroivortiini    ..f  tin-   tiri-    «>,»,■ 

in  rural  district^ 

12.  I  h?.t   the  <'iu_\     jM.^xiMic    ^..niiuMi    'M    tiu'    n.itioii.-ii 

fire-waste  problem  lies  in  the  adoption  of  compulsory 
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measures  which,  by  reducing  to  a  minimum  the  fire 
hazards  in  all  communities  and  properties,  will  prevent 
the  occurrences  of  fires. 

13.  That,  owing  to  the  failure  of  local  authorities  to 
deal  adequately  with  the  situation,  the  Provincial  gov- 
ernments should  undertake  the  removal  of  a  burden  im- 
posed upon  the  whole  people  and  should  safeguard  the 
lives  and  property  which,  in  the  final  analysis,  consti- 
tute the  true  wealth  of  the  country. 


Standardize  Engineering  Practice 

The  Canadian  Engineering  Standards  Committee, 
wliich  has  just  been  formed,  is  undertaking  work  which 
should  i)rove  of  pnramount  importance  to  this  country. 
The  great  object  is  to  standardize  cnginc-'ring  practice, 
and  in  this  connection  it  may  be  pointed  out  that  the 
application  of  these  standards  to  our  industry  will  de- 
termine to  a  certain  extent  the  part  Canada  will  play 
in  tlie  future  as  an  exporter  of  manufactured  goods. 
We  are  all  looking  forward  to  our  country  holding  a 
portion  of  the  now  abnormal  foreign  trade,  and  to  do 
this  we  must  follow  the  exami)le  of  others  in  the  mat- 
ter of  standardization . 

This  practice  is  also  of  the  utmost  economic  value. 
The  primary  object  of  the  committee  is  to  secure  in- 
terchangeability  of  parts  to  cheapen  manufacturing  by 
the  elimination  of  the  waste  entailed  in  producing 
multiplicity  of  designs  for  one  and  the  same  purpose, 
to  effect  improvements  in  workmanship  and  design, 
and  by  concentration  rather  than  by  dififusion  of  effort 
to  expedite  delivery  and  reduce  manufacturing  charges 
and  storage. 

The  appointment  of  the  Committee  has  been  made 
at  the  request  of  the  Institution  of  Civil  Engineers  of 
Great  Britain,  which  fathered  the  movement  for  the 
establishment  of  the  British  Standards  Committee. 

This  committee,  (which  works  in  conjunction  with 
the  Board  of  Trade),  from  which  the  Canadian  com- 
mittee has  been  patterned,  is  representative  of  the 
whole  engineering  industry  of  Great  Britain  and  is 
competent  to  examine  all  proposals  for  improvements, 
to  assimilate  the  best  out  of  them  all,  and  as  a  result, 
to  recommend  standards  based  on  a  sure  and  strong 
foundation,  upon  which  new  developments  can  be 
built.  The  good  results  obtained  by  the  British  Com- 
mittee, as  showing  the  enormous  value  of  standardiza- 
tion to  production,  suggested  the  formation  of  similar 
committees  in  the  British  Dominions,  leading  to  the 
general  standardization  of  engineering  practice  in  the 
Empire. 

There  is  a  further  field,  however,  and  a  wider  aim 
and  object,  for  the  British  Committees  are  preparing 
to  co-operate  with  the  Engineering  Standards  Commit- 
tee of  the  United  States,  just  established  under  the 
ajjproval  of  the  great  engineering  organizations  of  that 
country.  Because  of  the  wide  dift'erence  in  some  of 
the  methods  in  engineering  practice  between  Great 
Britain  and  the  United  States  the  work  of  the  Cana- 
dian Committee  will  have  an  important  bearing  in 
harmonizing  these  differences 

The  following  are  the  members  of  the  committee, 
representing  the  Eederal  (jovernment.  Canadian  Man- 
ufacturers' Association,  Canadian  Mining  Institute, 
Institution  of  Civil  Engineers  of  Cireat  Britain.  Advis- 
ory Council  for  Scientific  and  Industrial  Research,  and 
Engineering  Institute  of  Canada. 

Federal  Government :  Lieut. -Col.  W.  P.  Anderson, 
CM.*;..  M.i^-.l.C,  chief  engineer  Department  of  Mar- 
ine: Dr.  E.  Deville,  surveyor-general,  representing  the 


Department  of  the  Interior;  Dr.  A.  B.  Macallum,  F. 
R.  S.,  chairman  of  the  Advisory  Council  for  Scientific 
and  Industrial  Research ;  Lt.-Col.  C.  N.  Monsarrat, 
M.E.I.C.,  consulting  engineer.  Department  of  Rail- 
ways and  Canals;  Captain  R.  J.  Durley,  M.B.C., 
M.E.I.C.,  representing  the  Imperial  Ministry  of  Mun- 
itions ;  Major  W.  J.  Keightley,  chief  inspector  of  mili- 
tary stores,  representing  the  Department  of  Militia ; 
Mr.  E.  O.  Way,  chief  inspector  weights  and  measures, 
representing  the  Department  of-  Inland  Revenue ;  Mr, 
K.  M.  Cameron,  M.E.I.C.,  supervising  engineer,  De- 
])artment  of  PublicWorks,  Ottawa,  representing  the 
De])artinent  of  Public  Works. 

The  Canadian  Manufacturers'  Association:  Mr. 
William  Inglis,  John  Inglis  Coy., -Ltd.,  Toronto;  Mr. 
P.  L.  Miller,  general  manager,  Canadian  Vickcrs, 
Ltd.,  Montreal. 

Advisory  Council  for  Scientific  and  Industrial  Re- 
search: Mr.  Robert  Hobson,  president  Steel  Co.  of 
Canada.  Hamilton  ;  Prof.  J.  C.  McLennan,  F.R.S.,  Un- 
iversity of  Toronto;  Mr.  R.  A.  Ross,  M.E.I.C,  City 
commissioner  of  Montreal  and  consulting  electrical 
engineer;  Dr.  R.  F.  Ruttan,  McGill  University;  Mr. 
Arthur  Surveyer,  M.E.I.C,  consulting  engineer,  Mon- 
treal . 

Institute  of  Civil  Engineers  of  Great  Britain  :  Sir 
John  Kennedy,  Hon.  M.  E.  I.  C. ;  Mr.  W.  F.  Tye,  M. 
R.  I.  C,  consulting  engineer,  Montreal;  Mr.  H.  H. 
Vaughan,  ])resident  Engineering  Institute  of  Canada, 
general  manager  Dominion  Bridge  Co.,  Ltd.,  Montre- 
al, and  Dr.  John  B.  Porter,  M.E.I.C,  profes.sor  of  min- 
ing engineering,  McGill  University. 

Engineering  Institute  of  Canada:  Mr.  G.  H.  Dug- 
gan,  M.E.I.C,  managing  director.  Dominion  Bridge 
Co.  Ltd.,  Montreal,  and  Dr.  L.  A.  Herdt.  M.E.I.C, 
professor  electrical  engineering,  McGill  University. 

Canadian  Mining  Institute:  Dr.  Alfred  Stansfield, 
professor  Metallurgy,  McGill  University,  and  Mr. 
F.  H.  Crockard,  Nova  Scotia  Steel  and  Coal  Company. 

At  the  organization  meeting.  Sir  Jphn  Kennedy,  to 
whom  the  formation  of  this  committee  was  suggested 
by  the  late  Sir  John  Wolfe  Barry,  was  appointed  chair- 
man, and  Mr.  H.  H.  Vaughan  and  Captain  R.  J.  Dur- 
ley, vice-chairmen.  Dr.  J.  B.  Porter  was  elected  hon. 
secretary-treaseurer,  and  Mr.  Eraser  S.  Keith  secretary. 
The  headquarters  of  the  organization  are  at  the  Engin- 
eering Institute  of  Canada  building,  Montreal. 

At  the  request  of  the  British  committee,  sub-com- 
mittees on  screw  thread  and  aeroplane  parts  were  cre- 
ated under  the  chairmanship  of  Mr.  H.  H.  Vaughan 
and  Captain  Durley  respectively.  It  is  intended  that 
other  sub-committees  shall  be  appointed  as  recjuired. 


With  a  view  to  securing  economical  and  efficient 
work  the  Administrative  Commissioners  of  Montreal 
have  appointed  Mr.  Charles  Garrett  and  Mr.  A.  E. 
Doucet,  civil  engineer,  Quebec,  to  advise  on  contract- 
ing and  engineering  work.  The  appointments  are 
temporary.  Mr.  Garrett  will  report  on  the  contract- 
ing work,  and  Mr.  Doucet  will  be  consulted  on  engin- 
eering. The  former  has  been  engaged  on  railway  work 
in  West  Africa,  and  has  also  carried  out  railway  con- 
struction contracts  in  Ontario,  Nova  Scotia,  and  Que- 
bec. He  was  formerly  connected  with  the  .Sudbury 
Dynamite  Works  and  the  Hamilton  Powder  Co.  Mr. 
Doucet,  who  is  a  member  of  the  Engineering  Institute 
of  Canada,  was  at  one  time  district  engineer  for  the 
Transcontinental  Railway  and  chief  engineer  of  the 
Lake  St.  John  Railway. 
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Industrial  Housing  Scheme  Under  Way 


i^ 


As  indicated  in  u  previous  article,  industrial  coin- 
l)anies  are  paying  more  attention  to  the  housing- ac- 
commodation of  their  workmen.  I''xperience  has 
shown  that  the  provision  of  good  houses  is  an  im- 
])ortant  factor  in  retaining  skilled  hel]),  and  that  men 
with  families  are  not  inclined  to  remove  to  other  local- 
ities when  they  have  comfortable  and  convenient 
homes.  This  is  especially  .so  where  opportunities  are 
afiforded  for.  the  men  to  become  owners  of  the  houses. 
I'^-om  the  com])anics'  stand])oint,  the  advantage  of  a 
continuance  erf  relialde  hel])  is  manifest.. 

The  jjulp  and  pa])er  companies  in  the  province  of 
Quebec  have  done,  and  are  doing,  a  great  amount  of 
work  in  the  direction  of  supplying  good  houses  for 
their  em])loyees.  One  of  these,  'j'he  l)(jnnacona  Paper 
C'(jnipany,  Ltd.,  of  Donnacona,  P.Q.,  is  now  erecting 
several  types  of  cottages,  from  plans  by  Mr.  J.  Cecil 
McDougJill,  A.R.1.H..'\.,  architect,  Montreal.  The 
houses,  which  are  intended  as  a  renting  ])ro])osition, 
are  built  in  terraces  of  eight  houses,  consisting  of  four 
six-room  cottages  and  four  four-room  cottages,  with 
a  central  he;iting  plant  located  in  the  basement  i>f  one 


of  the  houses.  ICach  room  i>  equipped  with  a  radiator 
of  the  usual  type,  the  heat  being  controlled  at  the  will 
of  the  tenant.  The  heating  is  un<ler  the  charge  of  the 
company,  its  cost  being  included  in  the  rent.  The  chief 
advantages  arc  more  efficient  and  economical  heat- 
ing, and  the  saving  in  capital  cost  by  the  .substi- 
tution of  a  large  heating  apparatus  for  dght  stnall  fur- 
naces. 

The  six-room  cottages  measure  20  x  'id  the 

four-room  cottages   17  x  26  ft.,  in  addition  U> 
there  are  gardens  in  the  front  and  rear  of  each  ! 
Kach  cottage  consists  of  two  stories.    The  foun'i 
are  of  concrete;  the  exteriors  of  stucco;  and  the 
iors  of  plaster.    The  floors  are  of  hardwood.  The  roof 
is  flat,  of  tar  and  gravel,  with  central  draining.    The 
cottages  are  ])lanned  so  as  to  give  the  maximum  of 
convenience,  and  both  types  have  st>me  features     in 
common.    Thus  each  has  jxirches  and  vestibules,  and 
long  verandahs  in  the  rear.     In  the  six-room  cottages, 
tht  vestibule  opens  into  the  living  room,  which  is  II  ,(> 
X  15.6  ft.,  and  has  a  hay  window  with  a  window  seat 
over  the  radiator.    The  diiii"-/  ■-■"•in  adi"in<.  and  ha-: 
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direct  communication  with  the  kitchen,  which  is  pro- 
vided with  built-in  dressers  and  a  store  room  ;  conven- 
ient to  the  kitchen  and  at  the  rear  are  refrigjerator 
s|)ace,  and  fuel  shed.  The  upper  storey  consists  of  three 
bedrooms,  (two  double  and  one  single),  bath-room, 
linen  cupboard,  and  closets  off  each  bedrcjom.  The  lar- 
gest bedroom  is  13  x  11.6  ft.  The  bathroom  contains  a 
closet,  bath  and  basin. 


The  four-room  type  has  a  vestibule  leading  into  a 
living-dining  room,  16.6  by  10.6  ft.,  and  has  direct  con- 
nection with  the  kitchen,  10.6  x  10.6  ft.;  off  this  are 
the  refrigerator  and  coal  accommodation  and  also  the 
verandah.  The  bath  room  is  on  the  ground  floor.  Two 
bed-rooms  are  jjlaced  on  the  upper  floor,  each  having 
closets.  Each  bed-room  measures  16.6  x  10.6  ft.  and 
is  provided  with  two  windows. 


Causes  of  Failure  in  Bituminous  Macadam 

Pavements 


Tfl  K  jjopularity  of  the  macadam  pavement  when 
improved  by  the  addition  of  bitumen,  using 
either  the  mixing  or  penetration  method  of  con- 
struction is  well  recognized.  While  it  was  found 
that  a  macadam  road  bore  up  well  under  horse-drawn 
vehicles  the  advent  of  motor  traffic  caused  serious  dam- 
age to  the  road  surface  and  consequently  the  plain 
macadam  road  would  no  longer  meet  the  demands  made 
upon  it.  Although  the  bituminous  macadam  pavement 
renders  good  service  under  motor  traffic  ,  too  much  im- 
portance cannot  be  placed  on  the  necessity  of  observing 
certain  requirements  in  both  the  materials  and  meth- 
ods of  construction  if  failures  are  to  be  avoided.  Refer- 
ring to  the  cause  of  certain  failures  in  bituminous  ma- 
cadam pavements,  the  following  article  from  "Good 
Roads,"  by  H.  Walter  Leavitt,  assistant  professor  of 
civil  engineering,  Univer.sity  of  Maine,  sets  forth  some 
of  the  main  reasons  why  bituminous  macadam  pave- 
ments do  not,  sometimes,  stand  up  well  under  traffic : 
The  subject  of  failure  can  best  be  classed  under  two 
heads,  as  follows: 

1.  Failures  due  to  the  condition  of  the  materials. 

2.  Failures  due  to  the  methods  of  construction. 
Under  the  first  class  may  be  included  the  unjusjifi- 

able  combinations  of  the  bitumens,  unsuitable  mater- 
ials; overheating  of  the  same;  and,  in  the  case  of  tars, 
improper  dehydration  or  removal  of  water  content. 
.'\n  example  of  unjustifiable  combinations  would  be 
that  of  coating  a  perfectly  good  asphaltic  base  with  a 
soft  oil  top ;  likewise  using  too  large  a  percentage  of 
asphalt  in  a  tar  mixture,  thus  producing  a  cheesy  ap- 
pearing i)roduct.  Sufficient  knowledge  to  warrant  the 
mixture  of  the  different  classes  of  bituminous  materials 
is  at  ])resent  not  obtainable.  Many  have  been  the  times 
that  there  has  been  used  for  a  binder  an  unsuitable 
material — a  material  adapted  neither  to  climatic  con- 
ditions nor  to  conditions  of  traffic.  Another  defect  in 
the  '^itumen  is  due  to  its  being  overheated.  This  in- 
jurious result  may  be  caused  by  so  little  a  thing  as  let- 
ting a  steam  roller  stand  too  long  over  one  s])ot  of  the 
l)avement.  The  heat  from  the  firebox  is  sufficient  to 
produce  brittleness  in  the  surface  beneath  and  so  ruin 
all  of  the  essential  characteristics  of  the  binding  me- 
dium. 

In  England  the  so-called  pitch-grouted  macadam  has 
been  known  to  fail  because  of  containing  water,  be- 
cause of  being  badly  tempered,  because  of  being  mixed 
with  dirty  sand  or  sand  at  the  wrong  temjjerature.  This 
type  of  surface  is  equally  susceptible  to  dampness ; 
e.g.,  if  the  roadbed  is  wet,  or  if  the  rain  has  ca\ised  the 
macadam  to  be  splashed  with  mud,  or  even  such  a  trifl- 
ing afTair  as  a  leaky  injector  or  a  badly  packed  puni]) 
gland  in  the  roller,  may  cause  a  weak  s])ot  in  the  finish- 


ed surface  to  develo])  even  several  months  after  the 
work  has  been  com])letcd. 

The  asphalt  macadam  pavement  of  FMigland,  ac- 
cording to  Cecil  Nathan,  works  thus  : 

"In  the  penetration  method  the  hot  asphaltic  ce- 
ment immediately  as  it  is  poured  on  the  cold  stones, 
beci)mes  chilled  and  fails  to  ])enetrate  as  it  is  intended 
to  do,  with  the  result  that  instead  of  the  voids  being 
entirely  filled  with  the  asphalt  cement,  it  merely  runs 
down  through  the  voids  in  small  strings,  which  are  not 
of  the  slightest  use  for  holding  the  stone  in  place  below 
that  at  the  very  top.  Hence  attrition  takes  place  be- 
low the  top  surface  and  the  roadway  is  liable  t(j  quick- 
ly disintegrate  under  fast  and  heavy  moving  traffic." 

Defective  Materials. 

Failures  may  as  appropriately  be  attributed  to  the 
kind  and  condition  of  the  aggregate  as  the  bitumen 
used.  The  selection  of  the  stone  is  important.  The  use 
of  soft  stone,  especially  in  the  districts  where  local 
stone  is  used,  is  a  very  common  cause  of  failure.  Soft 
stone  when  placed  in  the  pavement  and  rolled  may  be 
treated  with  bitumen  and  all  cracks  or  fractures  which 
may  have  been  made  by  the  initial  rolling  may  be  cover- 
ed, but  the  rolling  of  the  pavement,  both  after  the  first 
application  of  the  bituminous  material  and  in  the 
final  compacting  of  the  same,  will  again  fracture  more 
or  less  of  the  stone  aggregate.  These  fractures  occur- 
ring as  they  do  after  the  application  of  the  bituminous 
material,  will  weaken  the  pavement  and  the  stone  will 
immediately  start  to  break  down  under  continued  rub- 
bing of  one  piece  against  the  other.  This  in  itself  pro- 
duces du.st  and  allows  moisture  to  penetrate  into  the 
pavement,  again  causing  further  destruction  of  the 
binding  powers  of  the  bitumen.  In  addition,  the  soft 
stone  is  readily  worn  away  by  passing  vehicles  and 
serves  to  shorten  the  life  of  the  pavement. 

Stone  crushed  in  quarries  where  there  is  an  abund- 
ance of  stripping  or  where  there  is  a  stratum  of  soft 
stone,  or  stone  hauled  upon  the  highway  and  allowed 
to  stand  for  several  days  subject  to  clouds  of  dust  from 
passing  vehicles,  becomes  coated  with  a  thin  film  of 
dust  particles.  Stone  of  this  character,  when  placed 
in  the  road  and  subjected  to  the  application  of  bitu- 
inous  material  cannot  be  properly  bonded,  in  such  as  the 
bitumen,  when  covering  each  stone,  is  unable  to  directly 
bond  itself  to  the  stone  proper,  because  the  dust  layer 
covering,  the  stone  will  act  as  a  barrier  and,  while  the 
bituminous  material  will  or  may  hold  the  stone  in  place 
in  the  pavement,  there  will  not  be  the  proper  bonding 
of  one  particle  of  stone  with  another.  Stone  with  a 
very  smooth  non-jjorous  surface  will  ])rove  a  failure 
on  account  of  the  inability  of  the  l)inding  medium  to 
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adhere  thereto.  Wet  or  even  slightly  (lamp  stones  re- 
sult likewise  in  the  hitumiiwms  material  ohtaiiiinn;  no 
adhesion.  It  is  well  .also  to  avoid  those  classes  of  stone 
which  do  not  crush  in  a  cuhii-al  or  near-cubical  sha])e. 
l""lat  particles  of  agf^regate  will  give  unsatisfactory  re- 
sults. StcKies  that  break  or  crush  in  s])linters  will  not 
take  the  comjiression  and  will  not  interlock  themselves 
Tone  with  the  other  in  the  manner  mcjst  desired  in  ac- 
comi)lishing  first-class  results. 

In  selecting  a  rock  type  for  use  as  aggregate  in  bit- 
uminous macadam  construction  the  engineer  must  bear 
in  mind  the  function  of  the  material  in  the  ])avenient. 
Ill  a  bituminous  road  the  individual  particles  niakiu}.; 
up  the  structure  are  bound  together  with  the  bitumen, 
and,  therefore,. it  is  not  necessary  that  the  rock  ])ossess 
any  cementing  properties.  It  must,  however,  bear  the 
weight  and  withstand  the  abrasive  action  of  traffic. 
The  rock  that  will  fulfill  these  requirements  must  be 
tough  and  also  give  a  good  abrasion  test.  It  is  not 
necessary  that  the  si)ecimen  have  a  low  absorptive 
power,  since  the  bituminous  material  will  tend  to  fill 
the  small  openings  in  the  rock  particles. 

Defective  Construction. 

The  second  general  class  of  failures  of  bituminous 
macadam  pavements,  namely  those  due  to  methods  of 
construction,  may  be  traced  to  the- following  causes: 

1. — Insufificient  rolling,  either  of  the  foundation  or 
of  the  final  surface,  or  both. 

2. — Uneven  distribution  of  the  bituminous  material. 
This  has  been  somewhat  cliniiiiatcd  1)\'  the  ii^c  of  pow- 
er distributors. 

3. — Km])loying  the  wrong  sizes  of  stone.  Modern 
])r;K-tice  is  to  use  larger  stones  in  the  wearing  course. 

4. —  I'ormation  of  fine  surface  cracks  caused  by  .thc' 
rocking  movement  of  the  individual  stones  under  the 
action  of  traffic  and  finally  resulting  in  a  raveled  or  dis- 
integrated roadway. 

5. — Segregation  of  sizes  of  stone,  preventing  uni- 
form ])enetrat;on.    This  condition  ])roduces  "lean"  or 


weak  ]>laces  in  some  cases,  and  "fat"  or  rich  s|>ots  in 
others.    (Jne  is  as  bad  as  the  other. 

''. — Constructing  when  stones  are  wet  or  damp. 
.Many  is  the  surface  that  has  gone  to  pieces  because 
the  bitumen  was  a|)plied  as  s<M>n  after  a  htorm  or  sht»w- 
er  as  the  surface  Uxiked  dry  in  the  bright  Hunlight.  but 
was  in  fact  dried  out  only  on  the  top. 

7. —  Either  an  insufificient  or  an  excessive  amount  of 
bituminous  material . 

^- — Lack  of  sufficient  coverinj?  of  stone  chips  or  ma- 
terials of  a  similar  character.  This  condition  produces 
:i  >tickv  or  a  mii^^hy  surface. 

Conclusions. 
.Any  of  the  above  failures,  either  of  materials  or  of 
construction  may  be  the  result  of: 

1.  Faulty  plans  or  specification- 

2.  Incompetent  contractors  or  inspectors. 

It  has  been  stated  that  pnibably  the  most  notice- 
able cause  of  failure  of  high  class  pavements  is  that  in- 
competent contracttirs,  having  absolutely  no  experience 
in  bituminous  pavement  con.struction.  bid  on  highway 
work  and  look  to  the  engineering  department  as  a 
school  of  instruction  for  their  sficcial  guidance.  With 
incompetent  contract/)rs  may  be  classed  iiia.' 
equipment  and  inexperienced  labor  for  both  thi 
and  the  unskilled  parts  of  the  work.  Incompetent  iu- 
si)ectors  will  always  be  on  hand  until  the  various  high- 
way de|)artnients  realize  that  competency  has  to  be 
paid  for  as  well  as  high  cla.ss  and  dependable  materials. 

This,  then,  in  general,  is  an  outline  of  thc  most  com- 
mon failures  to  I)e  encountered  in  bituminous  macadam 
pavements.  As  we  often  i)rotit  most  by  our  mistakes 
and  never  become  truly  great  withoiit  some  errors  en- 
countered, it  is  hoped  that  this  brief  article  will  bring 
very  close  to  the  minds  of  highway  engineers  the  follie.s 
of  past  years,  the  shortcomings  of  both  native  and 
foreign  road  builder.s,  and  in  so  doing  help  in  many 
ways  the  building  of  future  highways  and  the  placing 
of  the  bituminous  macadam  i)avcment  on  a  higher 
plane  of  efficiency — a  well  deserved  position. 


Value  of  the  Plane  Table  in   Surveying 


Al/rHOUC;il  the  value  of  the  plane  table  as  a 
surveying  instrument  has  long  been  rccognizol 
among  engineers  generally,  it  is  surjirising 
how  seldom  this  method  is  employed  in  actual 
practice.  The  reason  is  jirobably  due  to  some  extent  to 
the  tendency  among  engineers  to  adhere  to  transit 
work  as  being  the  method  universally  ein])loved,  and 
the  unwillingness  on  the  jiart  of  the  engineer  to  depart 
from  a  method  in  which  he  has  attained  a  high  degree 
oi  proficiency  in  speed  and  accuracy  at  the  expense  of 
toiijv  and  varied  experience. 

Again  it  may  be  due  to  cert.ain  features  of  the  plane 
table  itself  which  make  it  objectionable  as  a  part  of  the 
surveyor's  ecpii])nieiit .  It  has  been  criticized  as  being 
a  somewhat  clumsy  instrument,  and  one  which  is  not 
sufficiently  rigid  to  withstand  severe  usage,  as  well  as 
a  method  in  which  the  accuracy  of  the  work  performed 
is  open  for  tlebate. 

The  |)ractical  ditViculties  attending  the  use  of  a 
drafting  board  in  the  field,  in  a  climate  where  the 
weather  is  very  changeable  should  not.  and  no  doubt 
have  not,  been  overlooked  in  considering  the  merits  of 
the  i)lane  table,  but  whereas  it  is  quite  probable  that 
the  i)laiie  table  could  bo  more  widel)    used  with  good 


results,  the  nature  of  the  country  and  w«»rk  in  hand 
largely  determine  whether  this  methwl  could  be  used 
with  advantage  or  not. 

Where  the  country  is  heavily  timbered  and  very 
rough,  the  transit  takes  ])recedence  over  the  plane 
table,  but  for  work  in  open  country,  especially  «>n  large 
drainage  projects,  there  is  little  doubt  that  the  use  of 
the  plane  table  greatly  redtices  the  ultimate  cost  of  the 
work  as  well  as  increases  the  s|>eed  and  re<p>ires  less 
men  in  the  field  organization. 

.\notlier  iwiint  in  fav«ir  of  the  plane  table  is  the 
ease  of  operation  and  the  facility  with  which  a  man 
without  training  may  learn  to  operate  it,  a  point  which 
is  of  great  imi>ortance  in  every  survey  i»arty.  and  will 
probably  be  more  so  after  the  war  when  the  supply  of 
technical  men.  judging  from  present  indications,  will 
be  inadequate  to  fulfill  the  coming  demands. 

In  the  |)lane  table  mcthtnl  the  drafting  work. is  done 
on  the  ground  an<l  is  therefore  likely  to  be  more  accur- 
ate than  if  it  were  «lone  a  month  or  so  after  in  tin 
oflice. 

Then  .igain  the  mechanical  construction  oi  tl..  |..,..„ 
table  is  of  the  simplest  nature ;  there  are  no  hnrixonlal 
plates  t<i  hcooine  distorted  '      'ion  equip|>ed  with  a 
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good  telescope  the  range  of  sight  is  ample. 

The  great  disadvantage  of  transit  methods  for  fill- 
ing in  topographical  details  seeras  to  be  due  to  the  pre- 
vailing practice  of  requiring  the  transit  man  to  have 
too  many  duties  to  perform  in  order  to  keep  down  ex- 
penses in  the  party.  When  the  survey  is  over,  the 
transitman  turns  his  field  books  over  to  the  draftsman  ; 
then  he  goes  out  on  another  job,  leaving  the  draftsman 
to  join  u])  the  contours  from  the  notes  available,  and 
he,  not  being  on  the  ground,  has  no  check  whatever 
on  the  reliability  of  the  iinished  ])lan. 

Man}'  surveyors  and  engineers  overcome  this  pro- 
bable   field    for    inaccuracy  by  requiring  the  transit- 


Fig.  1. 


man  to  plot  his  own  notes  as  soon  as  the  survey  is 
completed.  While  this  is  no  doubt  a  better  course  to 
pursue,  the  transitman  will  often  have  to  "stretch  his 
memory"  and  inaccuracies  are  bound  to  creep  in. 

It  therefore  seems  probable  that  the  popularity  of 
the  plane  table  for  certain  classes  of  work  is  bound  to 
increase  where  it  is  desirable  to  eliminate  as  far  as 
possible  the  office  work  connected  with  every  engin- 
eering survey. 

Having  dealt  with  some  of  the  advantages  of  the 
plane  table,  it  would  probably  be  opportune  to  give  a 
description  of  the  instrument,  together  with  its  method 
of  operation. 

Description  and  Method  of  Using  the  Plane  Table. 

The  plane  table  has  been  described  as  a  graphical 
surveying  instrument,  easily  manipulated,  and  by 
which  points  in  the  field  may  be  located  directly  by 
drawing  lines  on  pai)er  which  intersect  at  the  actual 
angle  between  the  points  on  the  ground. 

While  the  simplest  form  of  plane  table  is  not  equip- 
ped with  a  telescope  but  has  a  sighting  arrangement 
similar  to  that  of  the  ordinary  surveyor's  compass,  the 
better  tyjie  is  equipped,  as  shown  in  Fig.  1,  with  a  tele- 
scope on  the  alidade,  which  greatly  increases  the  range 
of  sight  as  well  as  the  accuracy  of  the  vvork.  The  meth- 
od of  using  the  instrument  is  as  follows :  A  point  is 
chosen  on  the  ground  from  which  a  clear  view  can  be 
obtained  of  points  whose  relative  position  it  is  desired 
to  obtain.  Call  this  Sta.  1,  Fig.  2,  and  let  a,  b,  c,  d,  e, 
be  the  points  to  be  located.  Carefully  set  up  the  in- 
strument at  Sta.  1  and,  after  levelling  the  board,  direct 
the  telescope  of  the  alidade  to  the  point  a,  then  with 
the  alidade  in  this  position,  draw  a  line  from  the  Sta  1, 
as  plotted  on  the  board.  This  line  will  be  parallel  to 
the  line  of  sight  taken  on  the  ])oint  a.  Next  direct  the 
telescope  to  the  point  b  and  to  each  of  the  ])oints  c,  d, 
e,  in  succession,  drawing  a  line  from  the  sta.  1  in  eacli, 
case  as  above  mentioned,  using  the  straight  edge  at- 
tached to  the  alidade  base  as  a  guide,  Next  set  up  a 
picket  at  station  2,  where  it  is  intended  to  make  the 
next  set  up,  return  to  the  instrument  at  sta.  1  and  sight 
(5n  the  picket  at  sta.  2,  drawing  a  line  on  the  paper  as 


before.  .Measure  the  distance  from  sta.  1  to  sta.  2 
either  by  stadia  or  direct  chaining,  and  plot  this  dis- 
tance from  sta.  1,  using  a  scale  of,  say,  400  ft.  to  the 
inch  or  whatever  scale  it  is  intended  to  use  on  the  fin- 
ished plan.  Remove  the  ])lane  table  from  sta.  1,  being 
careful  to  set  a  picket  here,  then  set  u])  at  sta.  2  at  the 
previously  measured  distance  from  sta.  1,  and  set  the 
direction  of  the  board  by  means  of  the  alidade,  so  that 
the  line  2 — 1  on  the  board  cuts  the  picket  left  at  sta.  1 . 
Direct  the  telscope  as  before  to  each  of  the  points  a, 
b,  c,  d,  drawing  lines  from  the  sta.  2  for  each  ]KDsition 
of  the  alidade.  The  intersections  of  these  lines  with 
those  drawn  when  the  table  was  at  sta.  1  give  the  true 
positions  of  the  points  a,  b,  c.  d,  e,  corresponding  to 
the  scale  adopted  in  the  base  line  1 — 2,  and  these  points 
of  intersectioii,  as  shown  by  dot  and  dash  lines.  Fig. 
2,  when  joined  give  a  figure  a',  b',  c',  d',  e',  on  the  paper 
similar  in  every  detail  except  size  to  the  actual  figure 
on  the  ground  foriued  by  the  joining  up  of  the  points 
to  be  located,  as  shown  by  a,  b,  c,  d,  e. 

Where  an  extent  of  land  is  to  be  surveyed  by  the 
plane  table  method,  longitudinal  strips  of  about  a  mile 
in  width  are  taken,  and  for  o])en  country  work,  as  a 
means  of  filling  in  to])ographical  features  after  a  trian- 
gulation  survey  has  been  made  of  the  district,  the  plane 
table  method  is  very  useful,  and  has  been  used  exten- 
sively for  this  purpose.  Large  surveys  were  made  in 
India  with  the  plane  table  as  the  climate  in  that  coun- 
try was  well  adai)ted  for  its  use.  Scaling  distances 
between  the  rectangular  coordinates  jjlotted  on  the 
map  is  a  good  check  for  accuracy.  For  example,  co- 
ordinates plotted  5  inches  apart  on  a  scale  of  600  ft. 
to  the  inch  would  give  3,000  ft.  on  each  axis.  If  the 
tested  distance  is  found  to  be  2,995  ft.  there  is  an 
error  of  paper  shrinkage  of  5  ft.  in  3,000  ft.  and  the 
corresponding  correction  can  be  applied  to  plotting  of 
instrument  readings.  Since  most  distances  for 
lengths  of  courses  for  table  stations  are  more  nearly 

a  e 


Fig.  2. 

in  the  neighborhood  of  400  or  500  ft  .  this  correction 
may  be  neglected. 

The  organization  rec|uired  for  plane  table  work  is 
an  instrument  man  and  two  rodmen,  no  recorder  of 
notes  being  necessary.  .Side-shots  may  be  taken  to  the 
nearest  tenth  and  can  be  made  mentally  with  the  H.  I. 
always  in  sight. 

The  plane  table  is  not  mathematically  an  exact  in- 
strument as  far  as  the  readings  are  taken  when  the  ali- 
dade in  many  instances  is  not  i)recisely  centered  over 
the  plotted  station  occu])ied,  but  there  is  ])robably  lit- 
tle doubt  that  the  ground  as  shown  on  the  finished 
plan,  prepared  by  the  ])lane  table  method  more  nearly 
represents  the  real  relative  elevations  of  the  ground 
than  the  plan  made  in  the  office  by  the  transitman  from 
notes  which  have  to  be  filled  in  from  memory  in  many 
instances. 
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Proportioning  the  Materials  of  Mortars  and 
Concretes  by  Surface  Areas  of  Aggregates 


IT  has  loiifr  heeii  rccuRiiizfd  hy  investigators  of 
mortars  and  of  concrete  that  the  methods  of  pro 
])orti()iiins'  in  common  nse  are  "ilhijjical  and  im- 
unscicntific,"  and  in  consequence  new  methods 
have  heen  pro[)osed  from  time  to  time.  However, 
none  of  these  have  been  generally  accepted.  The  vol- 
ume method  and  the  void  method,  neither  of  which 
take  into  account  the  granulometric  condition  of  the 
aggregates,  have  been  in  general  use  for  a  century 
or  more,  and  no  doubt  can  be  entertained  as  to  the 
need  of  more  scientific  methods  of  proportioning,  in 
a  ])aper,  "Proportioning  the  Materials  of  Mortars  and 
Concretes  by  Surface  Areas  of  Aggregates,"  read  at 
the  recent  joint  meeting  of  the  American  Society  for 
Testing  Materials  and  The  American  Concrete  Insti- 
tute by  Capt.  IJewellyn  N.  luhvards,  U.  S.  Knginecrs 
Reserve  Corps,  a  new  method  radically  different  from 
any  previously  ])rop()scd,  is  brouglit  to  the  attention 
of  the  engineering  profession.  This  paper  contains 
forty-nine  pages,  in  which  Capt.  Rdvvards  describes 
the  methods  used  and  the  results  obtained  in  the  dc- 
veloi)ment  of  information  relating  to  the  surface  areas 
of  sand  and  stone  aggregates;  the  methods  and  mater- 
ials used,  the  results  obtained  and  the  |)lienomena  ob 
served  in  a  scries  of  experimental  tests  undertaken 
t(i  develop  the  ])ractical  application  and  eflicacy  of 
tliis  method.  The  ])aper  gives  ample  evidence  of  the 
labor  and  painstaking  care  spent  in  the  work  describ- 
ed. 

.MthouLjli    (  ai)t.    I'^dwards'    ])aper    contains    much 
valual)le    infonnati<in    relating   to   the   composition   of 
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mortars  and  concretes,  our  ^p.m-  piiinii^  •  ii   •    ■'•■    > 
stract  of  its  most  prominent  features,  vi/. ; 

"1.  The  .strength  of  mortar  is  primarily  dependent 
upon  the  character  of  the  bond  existing  between  the 
individual  particles  of  the  .sand  aggregate.  Upon  the 
total  surface  area  of  these  particles  depends  the  (pian- 
tity   of   cementing  material.    Furthermore 

"2.  Tiie  amount  of  water  recptired  to  prinluce  a 
■"normal."   uniform   consistency   of  mortar   is  a   fuiic- 


tiort  of  the  cement  ai;d  of  the  surface  area  of  the  |>ar- 
ticles  or  the  sand  aggregate  to  be  wetted. 

"The  shapes  of  particles  of  sand  and  of  stone  ajt- 
gregates  are  infinite  in  number  and  for  this  reason 
n()  accurate  determination  of  their  ».urface  areas  is 
|)ossible.    However,    it     is    re  to  as«iunie  that 

these  area.s  can  be  clo.seiy  aj.,  ited.     I)oubtle>« 

these  apj)roximate  areas  do  not  vary  greatly  from  the 
true  areas  in  the  finer  j)articles  of  sands,  since  the<e 
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particles,  when  examined  under  the  microscope,  ap- 
l)ear  more  nearly  s])herical  than  do  the  larger  particles 
of  sands  and  of  gravels. 

In   this  determination  of  "the  appn>ximat< 
;ige  surface  areas  of  sand  particles  of  var  r^ 

(the  e.xact  areas  cannot  he  determined),  of 

natural  sands  were  secured  from  different  ixalstics. 
I'ach  sand  was  thoroughly  <lried  ami  divi<lcd  by  siev- 
ing into  its  ci>mpi>nent  sizes." 

"For  each  sand  the  average  number  of  particlc> 
rT  gram  was  determined,  for  every  size  of  each  sand. 
■  ■y  an  actual  count.  For  the  larger  sizes  8  tt>  10  g.  or 
more,  and  for  the  medium  sizes  3  to  3  g.  were  count- 
ed ;  while  for  the  smaller  sizes  0.2."  was  count- 
ed. 

"The  number  of  particles  per  gram  having  been 
determined  as  above  described,  the  specific  graxnty 
lieing  2.(^^  and  the  weight  of  water  being  assumed 
at  u2..^7  lb.  per  cu.  ft...  the  volume  per  |tarticle  was 
computed  as  follows: 
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II,    r.M.s 


Weight  of  sand  material 

=62.37  X  2.689=167.713 


b.   per  cu.  it. 


=0.09706  lb.  per  cu.  in.=43.0257  g.  per  cu.  in. 
Then, 

43,0257  X  numlier  of  particles  ]jer  grani^=nuui- 

ber  of  particles  having  a  total  volume  of  1  cu.  in. 
Whence, 

Average  volume  per  particle= 

1. 

Number  of  particles  having  volume  of  1  cu.  in. 


and  four  "standard"  briquettes  were  tested  at  each 
age  of  7,  30  and  60  days.  In  the  concrete  tests  hve 
specimens  were  tested  at  each  age.  For  all  tests  the 
maximum  load  at  ultimate  failure  was  recorded. 

"The  marked  influence  of  the  consistency  of  the 
mix  upon  the  ultimate  strength  of  mortars  renders  it 
especially  important  that  test  mortars  be  made  of  un- 
iform consistency.  Tests  were  therefore  made  with 
the  object  of  developing  a  means  of  securing  uniform- 
ity of  consistency  in  accord  with     the    secondary  or 


Table 

I. — Grading  o 

f  San 

d  Tests 

Retained  on  Sieve. 

Sieve  Passed 
»nd  Retained  OD. 

Sand  Letter. 

A 

B 

C 

D 

E 

F 

G 

H 

I 

J 

L 

M 

N 

0 

P 

Q 

P4  -R8 

15.0 
5  0 
25.0 
15.6 
15  0 
10  0 
10  0 
5.0 
0.0 

25,0 
50 
23  0 
12  0 
15.0 
8  0 
80 
4  0 
0  0 

5.0 
5  0 
15.0 
15  0 
15.0 
20  0 
20  0 
5.0 
0  0 
100.0 

25.0 
5  0 

15  0 
5  0 
5  0 

20  0- 

20  0 
5,0 
00 

00 

0  0 

0.0 

00 

0  0 

36  0 

52  0 

8  0 

4.0 

100  0 

100 
3  0 
18  0 
11  5 
IS  0 
21  0 
15.0 
15 
0  0 

30,0 
5  0 
30  0 
15  0 
10  0 
4  0 
4.0 
2.0 
0  0 
100  0 

0.0 
10  0 
25.0 
20  0 
15.0 
15.0 
10  0 
5,0 
0  0 

0  0 
10  0 
25.0 
20.0 
15  0 
15  0 
10  0 
00 
5  0 

8.0 
5  0 
22  0 
10  0 
14  0 
205 
20  0 
15 
0  0 

10.0 
6  5 
16  0 
7.0 
Hi.  5 
21  0 
21.5 
2  0 
0  0 

15.0 
7.0 
22.0 
12.0 
110 
15  0 
13.0 
1.0 
0  0 

8.0 
3.0 
11  5 
7.0 
105 
26.0 
32  0 
25 
0  0 

14.0 
8  0 
21.0 
8  0 
12  5 
13.5 
19.0 
2.0 
0  0 

11.0 
5  0 
16.0 
10.5 
15.5 
18  0 
20.0 
2.0 
2  0 

11.0 
5.5 
18.0 
13.0 
16.0 
15,0 
15  5 
4.0 
3  0 

9.5 

P8   -R  10 

5.0 

P10-R20 

19.0 

P  20  -  R  30               

14,5 

P30-R40 

20.5 

P40-R50 

18,0 

P50-R80 

12.0 

P80-R  100 

1.0 

P  100 

0  5 

Total 

100.0 

1000 

100  0 

lOOO 

IflO  0 

100  0 

101  0 

100.5 

99  0 

100  5 

100  0 

100.0 

101  0 

100  0 

"The  average  volume  per  particle  being  determin- 
ed the  shape  of  the  particles  was  assumed  as  spherical 
and  the  surface  area  per  particle  and  per  gram  of  sand 
was  determined  accordingly." 
'  The  surface  areas  resulting  from  these  computa- 
tions are  shown  graphically  in  Fig.  1 . 

The  methods  above  described  for  sand  aggregates 
were  followed  in  the  counting  of  particles,  computa- 
tion of  average  volumes,  etc.,  of  stone  aggregates. 
"In  the  determination  of  average  surface  areas  the 
particles  of  broken  stone  were  assumed  to  be  made 
up  of  one-third  cubical  and  two-thirds  parallelepipedal 
shapes,  the  latter  sub-divided  to  approximate  more 
closely  the  areas  of  the  elongated  and  slab-like  sha])es 
of  particles.  Gravel  particles  were  assumed  as  spher- 
ical in  shape." 

The  surface  areas  resulting  from  these  computa- 
tions are  shown  in  Fig.  2.  Table  1  gives  the  grading 
of  the  test  .sands  used.  These  gradings  were  not  pre- 
determined, but  instead  "an  effort  was  made  not  only 
to  provide  a  range  of  gradings  comparable  with  the 
usual  gradings  of  natural  sands,  but  also  to  include 
a  few  rather  irregular  or  "freak"  gradings." 

Test  Specimens  and  Testing. 

"The  test  specimens  made  in  connection  with  the 
various  tests  were  as  follows: 

1.  For  the  mortar  consistency  tests,  standard  bri- 
quettes only. 

2.  For  the  mortar  strength  tests  ,  standard  bri- 
quettes and  cylinders  2  in.  in  diameter  by  4  ft.  long. 

3.  For  the  concrete  tests,  cylinders  6  in.  in  diam- 
eter by  12  in.  long,  and  from  the  mortar  content  of  the 
excess  concrete  cylinders  2  in.  in  diameter  by  4  in. 
long." 

In  all  mortar  strength  tests  four  2-inch  cylinders 


consistency  theory  of  this  method  of  ]}roportioning, 
that  is — 'The  amount  of  water  required  to  produce  a 
normal,  uniform  consistency  of  mortar  is  a  function 
of  the  cement  and  of  the  surface  area  of  the  sand  ag- 
gregate to  be  wetted.'  " 

As  a  result  of  many   preliminary   tests,  to   which 
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only  so-called  "cut  and  fit"  methods  were  found  to  be 
applicable,  it  was  found  that  "normal,"  uniform  con- 
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sistcncy  mortars  of  varying  cement  content  and  of 
varying  sand  tradings  were  i)roduced  when  the  quan- 
tity of  water  used  in  the  mix  was  made  ecjual  to  (1) 
that  re(|uired  to  reduce  the  cement  to  a  normal  c<m- 
sistency  paste,  plus  (2)  an  amount  equal  to  the  sur- 
face area  of  the  sand  in  scpiarc  inches  divided  by  210, 
that  is. 

Water  (cc.)= 

(Weight  of  cement  (r.)  x.  percentage  required 
to  produce  "normal"  consistency  paste. )-f-  L 

(Total  surface  area  of  sand  (sq.  in.).  j 

210  ■  1 

With  a  water  content  determined  by  the  above  * 
(|uotation,  each  of  the  live  test  sands,  J.  K.  L,  M,  and  I" 
N,  was  used  in  the  ])rei)arati(m  of  two  test  mortars  » 
having  cement  contents  i)roportioned  1  g.  cement:  j 
10  s<i.  in.  sand  area  and  1  g.  cement:  15  sq.  in  sand  I 
area,  respectively.  The  composition  of  these  mortars  | 
is  shown  in  Table  11  .    Standard  brirpiettcs  for  tension  ^ 

Table  II. — Consistency  Tests:  Composition  of  Mortars 
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I 7151 
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Cetnent  content 

1b.:  10  sf|.  in. 
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71.S.0 
7,?0.0 
574.5 
SSl.O 
650.0 


Cement  cfmtent 
1  sr. :  15  sci.  In. 
Cement,  if.     Water,  cc. 


193.0 
197.5 
1,55.0 
23S.0 
175.5 


477.0 
487.0 
383.0 
587.5 
433.0 


140.0 
143.5 
112.5 
172.5 
127.5 


tests  were  made  from  each  mortar.    The  strengths  of 
these  hvi(|uettes  are  shown  in  Fig.  3. 

Mortar  Strength  Tests. 
"The  mcan^  of  securing  a  "normal,"  uniform  mix 
having  been  determined,  little  difficulty  was  encoun- 

Table  III. — Strength  Tests — Composition  of  Mortars 


500 


27/J 


^' 


5/? 


Tto 


^ 


8 


_L 


Sana  tita 


TOt 


•± 


.... , —  jg^ 


lis 


I 


vm_ 


Fig. 


TttT  Slftos  No.  1 
CuiItT  CoKTim— 1  0.  :  11  N.  in. 

Sud  UtW. 

Surface  Aim 

pn  inOOii., 

aq.  in. 

C«n*ot.  g. 

W.t«.ct, 

Rilio  o(  CriMat 

A 

9  8M.« 

5  IM  1 
7  883.7 

6  7S8  4 
12  818  4 

«  76»  1 
4  l«3  0 
«6«4  t 
•  SM.( 

4MS 
3t}.0 
MI.O 
520.0 
98<i.O 
921  0 
131  9 
809.0 

m.o 

la.o 

III  9 
U49 
144.0 
1S09 
144.0 
•1  9 
14)9 
1414 

i.'i.n 

1:1  91 
1:1  44 
l:lil 
1  .  1  II 

B 

C 

D 

E 

F 

1:1  n 

0 

H 

1  '  1  It 

I 

111  10 

TB>r  SiBna  No.  3 

Cbhbnt  Cotmiifr— I  o. :  10,  19,  30  *k» 

34  M.  n. 

8744 

47T.0 

111.0 

l:l«T 

F 

8784 
8789 

491  0 
318  9 

113  8 

109  9 

1:1  II 
1:1  *9 

474* 

mt 

«i4 

1:141 

TWT  SlERIBIi   No.  3 

Cembnt  Co:m?rr— 1  o. :  19  ■«. 

m. 

0 

7M.4 

4)41.0 

4H.0 
414.0 

144.0 
IM.O 

1:1.41 

q 

tit.U 

tered  in  tiic  iireparation  of  test  mortars  to  estal)Iish 
the  efficacy  of  the  primary  theory  of  this  metbtHl, 
namely:  'The  strength  of  mortar  is  i)rimarily  tlepcnd- 
ent  upon  the  character  of  the  bond  existing  between 
the  individual   i>articl(-  of  the  -and  aggregate.    Upon 


D        C         F        0        M 
Sand      L«lt*r. 
-Strength   Tettj — Compretiivc   Strenittu  ol  t-in.    Mortar   Cytiadcr* 
and   Tentile   Strencthi  of    Mortar   Priqutiica 

the  total  surface  area  of  the.se  i>articlcs  depends  the 
([uantity  of  cementing  material.' " 

"Table  III  gives  the  conijjosition  of  test  mortars. 
It  also  shows  for  each  mortar  the  ratio  existing  be- 
tween the  cement  content  and  the  sand  aggregate. 
by  weight. 

"i"'ig.  4  shows  the  average  ultimate  compre.ssivc 
and  tensile  strengths  obtained  from  lest  specimens  of 
the  first  and  third  series,  while  Fig.  5  shows  the  re- 
sults obtained  from  the  specimens  of  the  sccoml 
series . 

Concrete  Strength  Tests. 

"I'ig.  6  shows  the  average  strengths  •■i.t.mmi  u.nn 
the  tests  of  concretes  and  from  the  tests  of  mortar;. 
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secured  from  the  mortar  portions  of  the.se  concretes. 
For  purposes  of  direct  comi)arison,  the  average  of 
strengths  obtained  from  normal  consistency  mortars, 
sands  O  and  Q,  are  also  shown.  In  this  connection  a 
comjjarison  with  Fig.  7  is  of  interest. 

"The  weaker  strength  of  the  concretes  as  com- 
pared with  the  mortars  is  doubtless  due  in  part  to  the 
weakening  effect  of  cleavage  planes  produced  by  the 
stone  aggregate.  A  comparison  of  the  strengths 
shown  in  Fig.  7  indicates  a  proljability  that  by  this 
method  of  proportioning,  the  relative  values  of  sands 
used  in  concretes  can  be  determined  from  a  comparison 
of  mortars,  the  cement  content  of  which  bears  a  com- 
mon ratio  to  the  areas  of  the  sands  com])ared  and  the 
water  content  of  which  is  the  same  as  that  to  1)e  used 
in  the  proposed  concrete." 

A  test  was  made  with  the  object  of  securing  infor- 
mation indicating  the  change  of  strength  resulting 
from  a  variation  of  the  water  content  of  the  mix  from 
that  required  to  i)roduce  a  "normal"  consistency  mor- 
tar to  that  producing  a  "sloppy"  mix,  such  as  is  fre- 
quently found  in  concretes  of  too  wet  consistency. 
Table  IV.  gives  the  coniposition  of  the  mortars  test- 
ed. Sand  F  was  used  in  this  test.  Fig.  7  shows  the 
average  strength  obtained  from  the  test  specimens  of 
each  consistency  of  mix. 

Effect  of  Excess  Water. 

"The  proper  function  of  the  water  content  of  a 
mortar  mix  is  to  combine  with  the  cement  in  produc- 
ing the  pasty  matrix  which,  when  set,  binds  the  i)ar- 
ticles  of  the  aggregate  into  a  uniformly  strong  stone- 
like material.    The  addition  of  a  comparatively  small 
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Fig.   6 — Compressive   Strengths  of   Mortar  and  of   Concrete   Test   Cylinders 


quantity  of  water  in  excess  of  that  required  for  the 
fulfillment  of  its  proper  function  produces  a  very 
marked  effect  upon  the  structure  of  the  cement  mat- 
rix. 

"This  change  in  the  structure  of  the  cement  matrix 
can  be  readily  seen  by  the  aid  of  a  microscope ;  but  like 
sunlight  it  is  far  easier  seen  than  described.     How- 


ever, in  the  microscopic  examination  of  the  fractured 
surface  of  a  "normal"  consistency  specimen,  say,  at 
50  to  75  diameters  magnification,  the  observer  takes 
special  note  of  three  conditions  of  the  matrix,  namely: 

1.  It  is  grayish  in  color. 

2.  It  adheres  to  the  ])articles  o{  aggregate  in  amor- 
phous, pasty  appearing  masses. 

3.  It   contains  myriads  of  minute  \'oids,  permeat- 
ing the  entire  formation . 

"As  compared  with  the  above,  the  cement  matrix 
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Fig.  7 — Strengths  of  Mortars  of  Different  Consistencies.  Age  63  days; 
Sand  F;   Ig.  ctment;   10  sq.  sand  area. 

of  a   "wet"   consistency   mortar   specimen    ])resents   a 
radically  changed  appearance,  that  is: 

1.  Its  color  is  changed    from    grayish   to  nearly  a 
milky  white. 

2.  It  no  longer  adheres  firmly  to  the  surfaces  of  the 


Table  IV. — Showing  Tests:  Composition  of  Mortars. 

Test   Series   No.  2c. 
Cement    Content — 1  g. ;    10    sq.in. — Sand    F. 


Consistency 

Surface  Area 

per  1000  g.. 

sq.  in, 

Cement,  s- 

Water,  cc. 

Percentace 
of  water  to 
Cemet  and 
Sand 

Normal    .    . 

6769 

677 

183 

10.91 

First 

6769 

677 

217 

12.94 

Second    .     . 

6769 

677 

251 

14.97 

Third 

6769 

677 

285 

16.99 

Fourth   .... 

6769 

677 

319 

19.02 

Fifth 

6769 

677 

353 

21.05 
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' ;igs''tR'itt  l)iit  instead  appears  as  a  cmiiparatively  loose, 
seniicrystalliiie  foriuatioii  which,  although  coiitainiiit^ 
few,  if  any,  real  crystal  forms,  may  be  comjjared  ;<■ 
rather  loosely  massed  snow  crystals. 

3.   It    contains,   when    closely    examined,    compara- 


friability,    shortness    and    <*ther    undesirahii-    pr<»|>er- 

lie-i  found  in  wet  consistency  mortars  and  concrctc.v" 

"l*'ijj.  8  shows   photomicrographs    (x75)  of  "nor- 


^7 


Fig.  8 — Normal   Consistency 


Wet   Consistency 


tively   few   of   the  well-delined   globular-shaped   voids 
ob.served  in  a  "normal"  specimen. 

"When  examined  under  a  lovver  magnification,  say 
16  to  25  diameters,  the  matrix  of  wet-consistency  mor- 
tar s])ecimcns  presents  a  loose,  "sugary"  or  granular 
appearance.       Doubtless  this  change  in   the  i)hysical 


JOO  JOO  «oo  MO 

Wti3M  of  Sand,    3 

Fig    9 — Surface  Areas   (sq.  in.)   Corresiiondini 
to  Various  Weights  ol   Sand   Aggregates 

Structure  of  the  matrix  from  a  comparatively  dense, 
compact  material  to  an  attenuated,  flutled  up,  .skeleton- 
like mass  lacking  cohesiveness  and  other  attributes  of 
strength  discloses  the  deep  underlying  but  neverthe- 
less primary  cause  contributing  to  the  low  strength, 
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Fig.  10 — Surface  Area  (sq.  ft.)  Corrcspcndipg 
to  Various  We.ghts  of  Sand  AggrcgaU  (IN 

mal"  and    of    "wet"  consitsency    mortar    specimens. 

The  latter  specimen  was  produced  irom  the  mortar 

of  the  iformer  by  the  addition  of  sufficient  water  to 


«0  60  (0  I0« 

Wtijh*  of  Stena.lk. 

Pig.  11 — Surfac*  Area  (a^.  in.)  Com^pomiiat 
to  Various  Wcighta  of  Stocc  AgsrcfaM  (1^) 

lender  it  of  a  "mushy"  rather  than  of  a  liquid  consis- 
tv-ncy." 

Figs.  9  and  10  arc  designed  for  use  in  determining 
the  surface  areas  of  sand  aggregate.    ITie  former  is 
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intended   for   laboratory   use   and   the   latter   for   l)oth 
laboratory  and  field  use. 

Fig.  11  is  designed  for  use  in  determining  the  sur- 
face area  of  stone  aggregate  and  is  intended  for  both 
field  and  laboratory  use. 

Fig.  12  shows  a  conversion  diagram  for  determin- 
ing the  relative  quantity  of  cement  in  pounds  per  100 
lbs.  of  sand  from  the  corresponding  relation  of  cement 
in  grams  to  the  surface  area  of  1000  g.  of  sand  and 
vice  versa. 

Conclusions. 

The  following  conclusions  have  been  drawn  by 
Capt.  Edwards  from  a  careful  consideration  of  the 
results  obtained  and  of  the  phenomena  observed  in 
his  experimental  tests : 

1.  The  claim  that  the  surface-area  method  of  ])ro- 
])ortioning  the  cemer.t  content  of  the  mortars  and  of 
concretes  is  essentially  scientific  and  rational  is  prov- 
en by  the  uniformity  of  results  obtained  in  compara- 
tive strength  tests  of  mortars  and  concretes  and  by 
ihe  phenomena  observed  in  these  tests. 

2.  With  a  given  uniform  proportion  of  cement  in 
relation  to  the  surface  areas  involved,  this  method 
provides  a  definite  and  practical  means  of  comparing 
the  relative  strength-producing  qualities  of  aggregates 


6         7        8        9        .10       n        12       li 

Surfote   Area  of  lOOOg  of  Sorioi.Thousandiq  in; 

Fig.    12— Weights   of   Cement    (lbs.)    per   100   lb.    of   Sand 

Aggregates   Corresponding   to   Various   Surface   Areas   per 

lOUO  g.  of  Sand   Aggregate  and   Various   Proportions  of 

Cement  to  Surface  Area 

of  varying  ])hysical,  chemical  and  mechanical  proper- 
ties. 

3.  This  method  provides  a  means  for  a  more  thor- 
ough investigation  of  the  functions  of  sand  and  stone 
aggregates  and  for  a  more  complete  development  of 
the  true  values  of  all  the  component  materials  of  mor- 
tars and  concretes. 

4.  Excess  water  in  an  over-saturated  mortar  or 
concrete  mix  exerts  a  decidedly  weakening  efifect  upon 
the  cement  matrix  by  producing  a  change  in  the  phy- 
sical structure  of  the  matrix  which  tends  to  destroy 
the  cohesion  existing  between  the  particles  of  cement 
and  the  adhesion  existing  between  the  cement  and 
the  aggregate. 

5.  In  a  normal  consistency  mortar  the  relation  of 
the  area  of  the  particles  of  the  sand  aggregate  to  the 
cement  content  of  the  mix  determines  the  strength 
of  the  mortar,  provided  the  strength  of  the  sand  ma- 


terial is  greater  than  that  of  the  cement  matrix.  A 
similar  condition  applies  to  concrete  mixes  not  over- 
saturated. 

Mortar. 

6.  The  strengths  of  mortars  containing  a  given 
cement  and  sand,  but  varying  for  the  different  mixes 
in  the  jjroportions  of  these  ingredients,  are  directly 
Ijroportional  to  the  relation  existing  between  the 
cement  content  and  the  surface  area  of  the  aggregate. 
It  follows,  therefore,  that  the  strength  of  a  mortar  of 
given  mix  being  known,  the  mix  of  a  mortar  having 
a  desired  s*.'cngth  can  be  pre-determined  for  the  same 
materials. 

7.  The  (juantity  of  water  re(|uired  to  produce 
"normal,"  uniform  consistency  mortars  from  a  given 
cement  conibin'.'d  in  varying  proportions  with  sands 
having  the  same  origin,  but  varying  in  their  granulo- 
inetric  composition,  is  a  function  of  the  water  requir- 
ed to  reduce  the  cement  to  a  "normal"  paste  and  the 
surface  area  of  the  sand  particles  to  be  wetted. 

8.  The  increase  of  volume  due  to  the  mingling  of 
varying  ciuantities  of  cement  jjarticles  with  a  uniform 
(|uantity  of  a  given  sand  bears  no  a])parent  relation 
to  and  is  evidently  not  dependent  upon  the  void  in  the 
sand. 

Concrete. 

9.  'fhe  tests  indicate  a  probable  definition  relation 
between  the  ultimate  comjiFessivc  strength  of  the 
mortar  content  and  the  ultimate  comj)ressive  strength 
of  the  concrete  when  the  test  specimens  of  the  for- 
mer are  produced  from  mortar  of  the  same  mix  and 
consistency  as  that  used  in  the  concrete." 


Saves   Money  by  Arc-Weldirg 

.\  large  manufacturer,  working  on  nuinitions,  has  in- 
stalled a  Westinghoiise  arc-welding  equipment  for  the  sole 
purpose  of  making  tools  for  turning  shells.  Ordinarily  these 
tools  are  made  from  high  speed  steels  and  cost  about  $12.00 
each.  This  manufacturer  uses  high-speed  steel  for  the  tip 
of  the  tool  only,  welding  it  to  a  shank  or  carbon  or  machine 
steel,  and  in  this  manner  the  tools  are  produced  at  a  cost  of 
.$3.00  to  $4.00.  For  several  weeks  this  plant  has  been  turn- 
ing out  240  welded  tools  per  day.  the  men  working  in  shifts 
of  four,  which  is  the  capacity  of  this  outfit.  The  equipment 
consists  of  a  500-ampere  arc-welding  motor-generator  with 
standard  control  panel,  three  outlet  panels  for  metal-elect- 
rode welding,  and  one  special  outlet  panel  for  the  use  of 
either  metal  or  graphite  electrodes.  This  special  panel  is 
intended  to  take  care  of  special  filling  or  cutting  processes 
which  may  be  necessary  from  time  to  time,  but  it  is  ordin- 
arily used  in  the  same  manner  as  the  other  panels,  for  mak- 
ing tools.  These  four  panels  are  distributed  about  the  shops 
at  the  most  advantageous  points  for  doing  the  work,  it  not 
being  necessary  to  have  them  near  the  motor-generator  or 
main  control  panel.  For  toolmaking.  which  iiivolves  the 
hardest  grades  of  steel,  a  pre-heating  oven  is  used,  not  be- 
cause it  is  necessary  for  making  a  perfect  weld,  but  because 
otherwise  the  hard  steel  is  likely  to  crack  from  unequal 
cooling,  and  also  because  pre-heating  makes  it  easier  to  fin- 
ish the  tool  after  the  welding  process  has  been  completed. 
For  ordinary  arc-welding  operations  the  pre-heating  oven 
is  never  used. 


The  Hunt  Street  Bridge,  Hamilton,  Out.,  is  out  of  com- 
mission pending  the  building  of  a  new  abutment  and  the  lay- 
ing of  a  new   floor. 

The  city  council  of  Belleville,  Out.,  in  passing  the  esti- 
mates for  the  year  lixed  the  ta.x  rate  at  ;!5  l/lO  mills,  the 
highest  rate  in  the  city's  history. 
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Temperature    Tests    on    Concrete    Columns 

Much  May  Depend  on  the  Particular  Sample  of  A^;^re>;ate  but, 
in    the    main,    Limestone    Mix    Stands    Up    Better  Than    (Jravcl 


There  is  no  more  useful  line  of  experimentation  hc- 
tn<;  carried  on  to-day  than  that  havinj^'  reference  to  the 
action  of  concrete  under  tire  conditions.  Concrete  and 
firejjroof  are  two  terms  that  have  naturally  become 
associated,  and  it  is  somethinj^  of  a  sur])rise  when  a 
fire  of  the  nature,  for  examjde,  of  th.'ft  which  occurred 
at  the  (Juaker  Oats  ])lant  at  I'eterhoro,  reminds  us  that 
temperature  conditions  may  become  such  that  even 
concrete  will  crumble  and  lose  its  normal  properties. 

On  this  account  a  resume  of  tests  recently  carried 
out  by  Mr.  W.  A.  Hull,  in  the  United  States  Bureau 
of  Standards,  and  described  before  the  recent  C(mven- 
tion  of  the  American  Concrete  Institute,  is  of  timely 
interest.  The  report  deals  largely  with  methods  and 
is  unduly  long  for  a  complete  reproduction,  but  the 
conclusions  covering  tests  on  columns  constructed  with 
both  gravel  and  stone  aggrgates  are  given  below. 
These  show,  in  the  main,  that  the  limestone  aggregate 
will  withstand  a  high  temperature  much  better  than  a 
gravel  aggregate,  though  the  tests  also  demonstrate 
that  different  samples  of  each  give  ditTereiit  results. 
The  (piantity  and  arrangement  of  the  reinforcements 
also  have  an  important  influence. 

Summary  and   Discussion  of  resvdts  with  Gravel 
Concrete  Columns. 

It  has  been  oliserved  that  in  all  gravel  columns  of 
this  series,  there  has  been  a  marked  tendency  for  the 
f)Uter  concrete  to  break  up  early  in  the  tire  test,  and 
for  the  resulting  slabs  and  fragments  to  se])arate  and 
fall  off,  exposing  the  load  bearing  i)ortion  of  the  col- 
umn. The  effect  of  this  process,  in  the  most  extreme 
cases,  is  to  strip  the  lf)ad  bearing  colum  of  its  insula- 
tion, early  in  the  fire  test,  with  the  result  that  compara- 
tively high  temi)eratures  are  reached  in  the  steel  and 
in  the  interior  of  the  column.  This  si)alling  is  most  ac- 
tive in  the  columns  having  s])iral  reinforcement.  Round 
columns  with  vertical  reinforment,  with  ties  every  12 
in.,  suffered  much  less  from  si)alling  than  tho.sc  with 
s])iral.  Sepiare  columns,  vertically  reinforced,  spalled 
and  split  badly.  Round  colunms  with  no  reinforcement 
showed  an  intermediate  behavior  between  that  of  the 
round  columns  with  s])iral  and  those  without.  Strength 
tests  made  at  the  end  of  the  4-in.  lire  tests  showed  that 
gravel  concrete  columns  with  spiral  reinforcement  had 
retained  from  less  than  15  to  approximately  18  per  cent 
of  the  strength  of  the  duplicate  column  tested  without 
ex])osure  to  heat.  .\  round  column  with  vertical  rods 
and  no  hoo])ing  had  retained  ajiproximately  .iO  i)er  cent 
of  its  strength.  s(|nare  columns  from  16  to  20  i)er  cent 
and  a  plain  column  ajiproximately  Zi  per  cent. 

These  unfavorable  results  with  gravel  concrete  are 
similar,  in  a  general  way,  to  those  which  have  been 
observed,  at  various  times,  in  laboratory  heat  tests  and 
in  tires  in  concrete  buildings.  I'rof.  Ira  H.  Woolson.  in 
his  linal  report  to  the  .\merican  .Society  for  Testing 
Materials,  in  \^K)7,  on  work  done  during  i<K)5,  I'XXi  and 
1907,  on  the  effects  of  heat  on  concrete,  reported  advers- 
ely on  gravel  concretes  from  the  pure  quart/  gravel  in 
extensive  use  in  the  vicinity  of  New  York  City.  The 
following  are  extracts  from  this  report: 

"The  writer  is  convinced  that  concrete  made  from 


this  particular  gravel  i.s  not  rc1iai>!e  as  a  fire  resisting 
material.  Whether  other  grades  of  grave!  would  give 
equally  unsatisfactory  results  is  a  matter  for  investiga- 
tion. 

"The  cause  lor  this  failure  of  the  quartz  mixture  i^ 
not  ea.sy  to  locate.  The  most  plausible  reason  seems  to 
be  the  relatively  large  coefficient  of  expansion  of 
quartz.  It  is  about  twice  that  of  ficldspar.  which  is  one 
of  the  predominant  minerals  of  traj)  rock.  Clark's  'Con- 
stants of  Nature',  published  by  the  Smithsonian  Insti- 
tute, gives  the  cubical  coefficient  of  expansion  for  these 
minerals  as  follows:  Quartz,  .0000.56,  Feldspar,  .000017. 

"According  to  the  same  authority,  quartz  has  an- 
other peculiarity  of  expansion,  namely,  that  the  cx|»an- 
sion  in  the  direction  of  the  major  axis  is  only  half  that 
in  the  direction  of  the  axis  jK-rpcndicular  t<i  the  major 
axis.  This  unequal  expansion  may  further  contribute 
to  its  tendency  to  disintegrate  the  conrete  under  action 
of  heat." 

Referring  to  this  explanation.  Professor  Woolson 
says,  in  his  rcjiort,  published  by  the  Naticmal  Board 
of  Fire  Underwriters,  on  a  fire  in  a  reinforced-concrctc 
warehouse  at  Far  Rockaway,  New  York,  Nov.  10,  1916: 

"If  this  explanation  is  correct,  as  evidence  thus  far 
])roduced  seems  to  sanction,  all  concrete  specifications 
should  contain  a  definite  warning  against  the  use  of 
quartz  gravel  in  concrete  liable  to  be  expose<l  to  high 
heat.  Where  it  is  so  used.  Underwriters  shouhl  take 
the  fact  into  consideration  in  assuming  the  ri>^k." 

.\s  already  stated,  concrete  from  the  I'itt-'  a- 

vel  made  an  unfavorable  showing  in  an  in\  ^  >n 
recently  made  by  the  Bureau  of  Standards  with  smaller 
specimens. 

There  is  strong  evidence  that  the  peculiar  behavior 
of  the  gravel  concrete  in  our  column  tests  is  due  to 
expansion ;  yet  the  Pittsburgh  gravel  is  not  made  up 
of  ])urc  (piartz  pebbles.  It  contains  a  few  quartz  j>eb- 
bles  along  with  a  much  larger  pro|K>rtion  of  pebbles 
of  sandstone  and  of  other,  harder  rock,  all  api>earing 
to, be  high  in  quartz.  Inasmuch  as  most  of  our  graveU 
have  an  exceedingly  high  (jiuirtz  content,  it  would 
seem,  from  the  information  available  at  present,  that 
any  gravel  aggregate  slundd  be  investigated  bcfor.-  bc- 
mg  used,  unprotected,  in  important  work  requiring  fire 
resistive  properties  in  the  concrete. 

The  ol)servations  made  in  the  course  of  these  tests 
seem  to  indicate  that  a  little  ancht>rage  or  some  light 
reinforcement,  in  the  protective  covering,  might  serve 
to  hold  the  latter  in  place  in  hoiped  columns  such  as 
these,  even  though  the  covering  were  bri»ken  up  by 
ex|)ansion.  This  is  to  he  tried  in  later  tests.  It  would 
seem,  however,  from  a  careful  consi<leration  of  the  ac- 
tion of  these  coluuuis.  in  connection  with  the  peculiar 
expansion  behavior  of  quartz,  that  much  depends  on 
the  suddenness  of  the  heat  treatment  and  that  in  fires 
in  which  the  temperature  rise  is  not  |>articularly  rapid, 
the  ten<lency  to  expansion  troubles  would  be  much  le<> 
than  in  fires  producing  heat  with  great  rapidity.  It 
should  be  taken  into  consideration  that  in  these  fire 
tests,  the  columns  are  not  plastered  and  that  the  tem- 
perature rise  is  rapid,  especially  in  the  first  half  hour 
It  is  conceivable,  and  even  probable,  that  the  prutcvtton 
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of  even  a  rather  thin  layer  of  some  other  material,  such 
as  plaster,  over  the  concrete,  would  be  sufficient  to 
make  the  heating  of  the  concrete  enough  more  gradual 
to  prevent  the  spalling.  Some  investigation  of  this 
]jhase  of  the  ])roblem  is  proposed  as  a  part  of  the 
present  series.  It  would  appear  that  gravel  concrete 
of  a  nature  similar  to  that  used  in  this  investigation 
needs  the  protection  of  some  other  material,  for  while 
it  is  probably  true  that  most  fires  in  buildings  do  not 
have  as  sudden  a  temperatvire  rise  as  that  of  these 
tests,  yet  is  conceivable  that  with  any  one  of  a  number 
of  kinds  of  occupancy,  an  exceedingly  rapid  tempera- 
ture rise  can  be  jjroduced,  in  a  building,  after  the  first 
few  minutes  requires  for  ignition  to  get  well  under 
way,  over  a  large  area . 

Summary  and  Discussion  of  Results  with  Limestone 
Concrete  Columns. 

In  the  limestone  concrete  columns  there  was  no 
spalling  and  very  little  cracking  during  fire  test ;  this 
statement  applies  to  square  columns  as  well  as  to  round 
columns  with  both  types  of  reinforcement.  Conse- 
quently, in  all  the  tests  of  limestone  concrete  columns, 
the  columns  had  the  full  benefit,  during  the  entire  fire 
test,  of  the  iiisulation  of  that  i)art  of  the  concrete  provid- 
ed for  fire  protection  and  the  temperatures  shcrwn,  both 
in  the  steel  and  in  the  interior  concrete,  arc  cor- 
respondingly lower.  It  is  seen,  however,  that  in  spite 
of  this  protection,  temperatures  were  reached,  in  the 
steel  and  in  the  load  bearing  concrete,  which  would  be 
expected,  accordi;ig  to  such  knowledge  as  we  have,  to 
reduce  the  strength  of  both  steel  and  concrete.  In  the 
spirally  reinforced  columns  with  this  aggregate,  it  is 
not  possible  to  give  the  ultimate  .strength  of  the  col- 
umns at  the  end  of  the  fire  test,  for  obvitnis  reasons, 
but  it  evidently  was,  in  both  columns,  over  50  per  cent 
as  great  as  that  of  the  duplicate  column  which  was 
tested  without  fire  exposure.  These  columns,  after 
cooling,  showed  a  strength  approximating  70  per  cent, 
and  77  per  cent.,  respectively,  of  the  maximum  of  the 
unfired  column.  Each  of  the  vertically  reinforced  col- 
umns, both  round  and  scpiare,  without  spiral,  tested 
while  hot  at  the  end  of  the  fire  test,  showed  a  maxi- 
mum strength  approximating  50  per  cent,  of  that  of 
the  unfired  column  of  the  same  class. 

It  is  obvious  that  the  comparatively  high  strength 
of  all  the  limestone  concrete  columns,  at  the  end  of  the 
fire  test,  is  consistent  with  the  observation  that  there 
was  no  spalling  and  very  little  cracking  during  fire 
test ;  for  not  only  did  these  columns  have  the  full  bene- 
fit of  the  heat  in.sulation  of  the  outer  concrete,  they 
must  haA-e  been  comparatively  free  from  expansion 
stresses  of  various  sorts  which  must  have  been  im- 
portant factors  in  the  weakening  of  the  gravel  con- 
crete columns.  It  .should  also  be  taken  into  consider- 
ation that  there  is  some  advantage  thermally,  in  the 
decarbonation  of  the  limestone  next  to  the  surface  of 
the  column.  High  calcium  limestone  decarbonates 
rapidly,  under  these  conditions,  at  temperatures  ap- 
proximating 900°  C.  The  reaction  is  endothermic, 
the  decarbonation  of  a  pound  of  limestone  absorbing 
approximately  the  same  amount  of  heat  as  the  eva])- 
oration  of  three-quarters  of  a  pound  of  water.  Heat 
penetrates  concrete  with  some  difficulty  and  the  ab- 
sorption of  heat  in  the  course  of  its  passage  through 
an  insiilating  material  may  become  an  important  fac- 
tor in  retarding  temperature  ])rogress  in  the  ])rotected 
me'nber.  'J'hi'^  is  i)rct^\'  generally  a])preciated  in  con- 
nection with  the  thermal  efifect  of  the  driving  off  of 
water,  as  in  the  dehydration  of  gypsum,  but  has  not 


been  so  generally  taken  into  consideration  in  connec- 
tion with  the  driving  oiY  of  carbon  dioxide.  Inasmuch 
as  the  quantity  of  limestone  in  the  layer,  of  a  thick- 
ness of  5^  to-)4  in.,  which  was  decarbonated  in  these 
tests,  was  considerable,  the  thermal  effect  of  the  heat 
absorption  should  not  be  wholly  disregarded.  Eurther- 
more,  it  is  probable  that  because  of  its  greater  poros- 
ity, the  decarbonated  material  would  be  a  somewhat 
better  heat  insulator  than  the  original  limestone,  so 
that,  from  the  thermal  standpoint  at  least,  decarbona- 
tion of  limestone  may  be  considered  as  an  advantage. 
As  to  compensating  disadvantages  of  the  decarbona- 
tion, this  action  i.s  hardly  to  be  charged  with  any  weak- 
ening of  the  column,  for  any  concrete  which  had  attain- 
ed a  temperature  of  900°  C,  could  no  longer  be  count- 
ed on  for  any  considerable  strength.  As  to  salvage, 
the  matter  of  repair,  after  a  fire,  the  slaking  off  of  the 
outer  concrete  to  a  depth  of  say  f^  in.  might  entail 
some  expense  in  replacement,  j)rovided  the  concrete 
did  not  have  to  be  replaced  to  a  greater  depth  than 
this,  irrespective  of  the  calcination .  Hut  there  may  be 
some  compensation  for  this  in  the  fact  that  the  depth 
to  which  the  decarbonation  of  the  limestone  has  ])ro- 
pressed  can  serve,  at  least  roughly,  as  an  index  tn  the 
severity  of  a  fire  and  the  ])robable  condition  of  the  in- 
ner concrete;  this  is  at  least  a  better  index  than  judg- 
ment based  (in  the  depth  to  which  the  concrete  ai)])ears 
to  be  dehydrated  when  attacked  with  a  pocket  knife. 

Reinforcement. 

It  has  been  shnwn  that  gravel  concrete  ctilumns 
with  both  vertical  and  spiral  reinforcement  gave  par- 
ticularly poor  results,  even  poorer  than  those  which 
had  no  hooping;  the  limestone  concrete-hooped  col- 
umns, on  the  other  hand,  made  particularly  good  show- 
ings. It  is  obvious  that  the  steel  in  the  hooped  gravel 
columns  could  not  contribute  much  strength  at.  the 
temperatures  which  it  attained ;  it  appears,  however, 
that  the  hooping  had  something  to  do  with  the  rapid 
breaking  up  and  shedding  off  of  the  covering  in  these 
columns,  so  that  the  hooping  may  be  regarded  from 
these  results,  as  increasing  the  hazard  with  gravel  con- 
crete. With  the  exception  of  this  one  type  of  column, 
it  may  be  said  that  in  all  cases  the  reinforcement,  al- 
though rather  thinly  covered  at  the  best,  gave  a  fairly 
good  account  of  itself ;  it  will  be  observed  that  in  the 
gravel  columns,  both  the  plain  ones  and  those  vertical- 
ly reinforced  showed  a  maximum  strength,  after  fire 
test,  of  approximately  twice  their  working  load,  while 
both  types  of  limestone  columns  showed  strength  ap- 
proximating four  times  their  working  load ;  in  the 
hooped  limestone  columns  it  was  evidently  somewhat 
higher  than  that. 

General  Conclusions. 

It  is  obvious  from  the  results  of  these  tests  that 
there  is  an  important  difference  in  aggregates  in  re- 
spect to  the  ability  of  concrete  structural  members 
containing  them  to  withstand  fiire.  Erom  the  show- 
ing made  by  these  gravel  concrete  columns,  together 
wit-h  the  other  evidence  produced,  there  seems  to  be 
no  way  of  avoiding  the  conclusion  that  unprotected 
concrete  from  some  of  our  gravel  aggregates,  probably 
from  many  of  them,  is  comparatively  vulnerable  to 
severe  fires  in  which  the  initial  temperature  rise  is 
rapid.  This  would  probably  not  apply  to  gravels  that 
were  calcareous  rather  than  siliceous  in  their  nature, 
but  would  apply  to  aggregates  of  crushed  stone  from 
siliceous  rocks  such  as  sandstones. 

The  evidence  in  regard  to  limestones  is  less  sweep- 
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iiij4  ill  its  a|)|)lication  than  that  in  connection  with  the 
j,Mavels  Ijccause  all  the  evidence  ijresented  has  been 
gathered  from  tests  of  one  kind  of  limestone.  It  is  prob- 
able that  some  limestone  mifjht  f^ive  better  and  others 
poorer  results  than  tli<i-.c  piMdnccd  liv  tlii--  p.irticiilar 
fjfrade  of  stone. 

The  data  so  far  obtaim-d  <|o  not  indicate  tiiat  the 
])roportional  credits  now  Ix-iiifj  f^iven  for  reinforcement 
of  the  types  here  re])resented  woidd  be  ap|)reciably 
affected  by  considerint^  their  performance  in  severe  fire 
tests,  provided  the  protective  material  remained  intact. 

It  is  evident  that  the  insulation  afforded  by  a  thick- 
ness of  li/2  in.  of  concrete  is  not  sufficient  to  prevent 
loss  of  strenjj;th  in  columns,  in  a  severe  fire  of  long  dur- 
atifMi.  On  the  other  hand,  all  the  limestone  cc^ncrete 
columns  tested  in  this  investigation  have  shown  an  ulti- 
mate strength  exceeding  i'./i  times  the  rated  working 
load  of  the  column.  It  a])pears  from  this'  that  factors 
of  safety  emjjloyed  in  present  engineering  practice  are 
sufficient  to  allow  for  the  reduction  in  strength  that 
may  be  cxiiected  in  severe  fires  of  four  hours  duration. 


assuming  that  the  aggregate  is  not  of  a  nature  which 
tends  to  make  the  concrete  liable  to  s|>alling.  It  would 
appears  frrnn  these  results  that  if  more  adecfuate  insu- 
lation were  i»rovide<l,  the  factors  of  safety  used  in  de- 
sign could  be  reduced,  so  far  as  considerations  of  fire 
hazard  are  concerned,  and  that  from  the  fire  resistance 
stand|)oint,  the  use  of  insulating  material,  other  than 
concrete,  in  the  jirotection  of  columns,  would  be  worthy 
of  consideration. 

The  factors  of  safety  used  in  engineering  practice 
in  the  design  of  load  bearing  structural  members  are 
only  such  as  are  considered  necessary  to  assure  ade- 
(juate  strength,  in  these  mend)ers.  at  f»rdinary  temjK'r- 
atures.  It  may  be  statetl,  therefore,  as  a  fun<laniental 
I)rincii)le  of  fire  protection,  that  load  bearing  structural 
members,  of  reinforced  concrete  or  i>f  other  mat<ri.i!-. 
should  be  so  protected  by  heat  insulating  material  that 
n.  load  bearing  member  shall  suffer  no  loss  of  strength 
by  reason  of  the  attainment  of  higher  temperatures  in 
a  standard  fire  test  f»f  the  duration  prescribed  for  the 
class  of  construction  for  which  it  was  designed. 


After  the  War  Problems  from  a  Constructional 

Viewpoint 


WillLF,  the  great  need  for  •engineers  after  the 
war  in  reconstruction  seems  to  be  the  pre- 
\ailing  coiice])tion,  there  no  doubt  will  be 
business  problems  connected  with  his  work 
wiiicii  are  of  a  most  unprecedented  character.  The  ex- 
penditure of  large  sums  will  be  re(|uired  to  replace  the 
ravages  of  war  and  the  greatly  depleted  purchasing 
power  of  the  European  nations  call  for  credit  which 
will  have  to  be  extended  by  America,  if  business  is  to 
be  established  on  a  flourishing  basis. 

In  an  address  given  by  Mr.  W.  S.  Kies,  vice-presi- 
dent of  the  American  Intcrn.itional  Cor])oration  before 
a  recent  meeting  of  publishers  and  manufacturers  at 
Chicago,  the  need  for  ojjtimism  and  of  looking  ahead 
ill  business  ])rol)lems  was  emphasized.  It  is  the  view- 
])oint  of  a  United  .States  citizen,  thinking  and  speaking 
for  his  own  country,  but  there  are,  nevertheless,  many 
ideas  of  general  and  timely  interest.  Mr.  Kies  states 
that  after  the  war  is  over  tiierc  will  be  little  oi)i)ortun- 
ity  in  luirope  for  marketing  merchandise  other  than 
tliat  which  will  be  absolutely  necessary  for  re-habilita- 
tioii  purposes.  Trice  fixing  is  a  war  measure;  it 
is  an  arliticial  interference  with  the  economic  laws 
of  siipi)ly  and  demand;  its  tendency,  hovyever.  is  to 
restrict  production  rather  than  increase  it.  Produc- 
tion in  wartime  is  the  all-important  consideration,  and 
is  alwavs  stimulated  by  the  possibility  of  profits.  Ex- 
cessive profits  can  always  be  taken  care  of  by  taxation. 
If.  however,  price  fixing  is  successful  in  keeping  down 
prices  of  necessities,  and,  at  the  same  time,  results  in 
maintaining  sui)i>lies  sufficient  for  the  n.ition's  re(|uirc- 
iiHiits,  then  wc  may  well  anticipate  powerful  support 
for  a  continuance  of  the  i)ractice  after  the  war.  even 
though  the  abnormal  and  artificial-  conditions  which 
made  for  its  success  as  a  war  measure  shall  no  longer 
exist.  Interference  with  fundamental  economic  laws 
alwavs  has  in  it  the  po.ssibility  of  disaster.  The  laws 
of  competition  in  the  long  run  must  determine  i)riccs, 
but  the  possibility  of  price  fixing  after  the  war,  due  to 


j)oi)ular  demand,  i-  :'  fi.  »'■'   v^-tll  v\ti!.)i  Inwiiu-.^  mu-t 
reckon. 

IVofits  to-day  arc  miiitcn  ;i^  a  ri-^iut  "i  piicc  ti.xiiig 
and  through  excess  jjrofits  taxes.  When  there  is  an 
overwhelming  demand  and  the  supply  is  inadequate, 
both  price  fixing  and  limitation  of  profits  may  l>e  justi- 
fied, on  the  theory  that  the  hazard  of  finding  markets 
for  ]iroducts  and  the  business  risk,  due  to  possibility  of 
over-pr(Kluction,  is  removed.  In  such  a  condition  com- 
petition is  no  longer  |M)ssiblc,  and  the  producer  has  a 
monopoly  with  the  power  to  make  his  own  prices. 

Hut  after  the  war,  when  the  problem  of  finding  mar- 
kets capable  of  absorbing  our  surplus  pnKluction  in 
this  country  will  beconie  serious,  then  price  fixing  and 
the  limitation  of  profits  will  destroy  business  initiative 
and  make  commercial  growth  and  expansion  impos- 
sible. It  is  a  plain  fact,  which  the  people  and  the  jjoli- 
ticians  of  this  country  must  recognize,  that  the  incen 
tive  to  all  business,  the  thing  which  makes  |H>ssible  the 
growth  and  expansion  of  a  country,  is  the  |H»ssibility 
of  profits,  and  that  any  legislation  which  tends  t«>  re- 
strict the  earning  possibilities  and  the  reasonable  pro- 
fits of  business  is  fatal  not  only  to  business  itself,  but 
to  the  continued  development  ami  the  ]>ri>sperity  of  the 
country . 

May  Have  to  Continue  Control. 

To  what  extent,  after  the  war,  will  the  tiovernment 
continue  to  restrict  nur  exp«irts  and  imjiorts?  Tt>-day 
nothing  can  be  importe<l  into    or    ex|)ortctl  from  the 
country  without  a  license.    This  power  is  exercisetl  in 
the  interest  of  economizing  shipping  space,  of  che. ' 
the  production  of  non-cs.-^entials.  and  of  restrictir.^ 
consumption  of    non-essentials.   im|>»»rte<l    froni    otlui 
countries.     When  the  war  is  ended   tonnage  will  be 
plentiful  and  there  will  he  no  need  for  restricting  the 
protluction  or  consunjption  of  so-calleil  luxuries,  which, 
as  a  nation  becomes  more  culture*!  and  civilizetl.  contn 
butc  largely  to  the  pleasure  and  convenience  of  life. 
But  a  world  condititm  may  arise  which  will  compel  our 


608 


THE    CONTRACT    RECORD 


July  :!i,   v.n- 


Government  still  to  continue  a  large  measure  of  control 
over  the  foreign  commerce  of  the  country.  The  belli- 
gerent nations  of  Rurope  will  need  raw  materials. 
They  will  need  steel,  machinery  and  other  supplies  for 
rehabilitation  purposes.  Their  gold  supply  has  been 
depleted  and  their  credit  exhausted.  So  huge  are  ex- 
penses and  so  large  the  accumulation  of  national  debts 
that  Europe  may  be  forced  to  adopt  bimetallism,  if  not 
obliged  to  go  on  a  paper  basis  altogether.  The  purch- 
asing power  of  the  belligerents  will  necessarily  be  re- 
stricted, and  we  may  reasonably  look  forward  to  not 
only  a  limitation  of  im])orts  on  the  part  of  the  liuro- 
pean  belligerents,  but  the  purchase  of  necessities  by  the 
Government  itself  or  through  strong  central  t)rganiza- 
tions  under  GovernVnent  patronage. 

England,  for  example,  might  purchase  its  cotton 
through  a  Government  agency,  or  through  an  organiza- 
tion of  cotton  manufacturers.  France  might  purchase 
needed  steel  and  machinery  for  rehabilitation  purposes 
through  a  central  agency.  If  such  a  development  should 
take  place,  then,  to  protect  our  cotton  growers  and  our 
manufacturers  it  might  be  necessary  for  our  own  gov- 
ernment to  continue  some  form  of  governmental  con- 
trol over  our  exports  and  imports.  Such  a  possible  re- 
stricting of  the  free  movement  of  our  foreign  com- 
merce is  a  factor  which  will  afifect  future  business, 
because  of  the  increasing  importance  of  our  foreign 
trade  and  the  growing  necessity  of  foreign  markets  to 
absorb  our  surplus  production. 

This  country  is  to-day  building  ships  at  a  rate 
which,  if  continued,  will  give  us  the  largest  merchant 
marine  in  the  world.  In  1914  we  built  but  7  'A  per  cent 
of  the  ships  constructed  in  the  world  during  that  year. 
In  1918  it  is  estimated  that  we  shall  build  in  this  coun- 
try 48  per  cent,  of  the  world's  tonnage,  and  in  1919 
59  per  cent  of  the  ships  to  be  built  in  that  year. 

No  matter  how  the  war  ends,  at  its  close  we  shall 
be  the  second,  if  not  the  first,  ship-owning  nation  in  the 
world.  Will  we  again  permit  our  merchant  marine  to 
dwindle  to  insignificant  proportions  as  we  did  once  be- 
fore in  our  history  after  the  war  of  1812? 

Without   Markets   No   Prosperity. 

The  i)rosperity  of  every  part  of  the  country  is  close- 
ly dependent  u])on  the  prosperity  of  every  other  part, 
and  the  central  West  should  be  as  vitally  interested  as 
the  I^astern  seaboard  in  the  development  of  the  means 
of  carrying  our  foreign  commerce.  We  manufacture 
and  raise  more  than  we  can  consume  in  ntjrmal  times, 
and  imless  we  can  find  and  develop  markets  for  our 
surplus  products  the  country  as  a  whole  cannot  be 
l)rosperous.  In  the  upbuilding  of  this  foreign  com- 
merce an  efficiently  operated  merchant  marine  is  a 
necessity. 

Just  before  the  war  we  placed  ujjon  our  statute 
books  a  Seamen's  Act  which  made  it  impossible  ft>r 
American  ships,  privately  operated,  to  compete  with 
the  ships  of  other  nations.  For  years  our  mercantile 
marine  had  been  declining,  and  the  Seamen's  Act  was 
the  last  blow. 

A  careful  analysis  of  figures  of  cost  of  operation 
proves  that  before  the  war  it  was  impossible  to  o])er- 
ate  ships  in  competition  with  other  nations  which  were 
not  hampered  by  restrictive  navigation  laws.  Even  be- 
f(Me  the  Seamen's  Act  was  passed  this  differential  in 
operating  costs  was  sufficient  to  stop  the  increase  of 
our  marine.  When  the  war  ojjened  there  were  under 
the  American  flag  a  mere  handful  of  ships.  The  neces- 
sities of  war  demanded  ocean  transjiortation,  and  to 
meet  the  situation  billions  of  dollars  were  placed  at  the 


disposal  of  the  .Shipping  Board  for  the  ])urpose  of  con- 
structing and  o])erating  ships.  The  lack  of  tonnage, 
the  tremeixlous  demand,  and  high  freight  rates  make 
it  possible  to  operate  now  withnut  consideration  of  op- 
erating costs.  After  the  war  this  will  be  different, 
'iliat  the  great  merchant  navy  we  are  now  accjuiring 
will  be  operated  goes  without  saying,  but  it  is  for  the 
American  jieople  to  decide  the  serious  question  of  ])ol- 
icy  as  to  whether  it  shall  be  o])erated  under  private 
management,  and  have  the  benefit  of  jjrivate  initiative, 
or  whether  it  shall  be  operated  by  the  Government. 

If  it  is  to  be  o])erated  privately,  restrictive  legisla- 
tion must  be  su])planted  by  constructive  measures  in 
aid  of  its  maijitenance.  To  compete  with  the  rest  of 
the  world  in  ship  operation,  the  conditions  under  which 
we  operate  must  be  equalized.  If  it  costs  more  to  build 
and  o])erate  shii)s  in  this  country,  and  we  expect  to 
maintain  our  marine,  then  the  difference  in  cost  nnist 
be  made  up  in  some  way.  If  the  (iovernment  operates, 
this  difference  will  be  met  by  drafts  upon  the  public 
treasury,  as  in  the  case  of  the  Post  Office.  But  do  the 
l)coi)le  of  the  United  States  desire  Governmental  opera- 
tion of  our  merchant  marine?  Are  they  sufficiently 
confident  that  such  management  will  prove  efficient 
and  economical? 

.\t  the  moment  Government  management  may  be 
successful,  because  in  wartimes  political  favoritism  is 
admittedly  uni)atriotic.  and  the  great  danger  of  poli- 
tics and  the  building  of  a  political  machine  through 
Government  ojieration  is  less  threatening.  The  best 
brains  and  highest  managerial  skill  are  at  the  com- 
mand of  the  Government.  Men  to  whom  private  cor- 
porations would  readily  pay  thousands  of  dollars  for 
the  use  of  their  ability  are  to-day  in  the  service  of  the 
government  without  compensation,  actuated  by  j)at- 
riotism  and  a  desire  to  serve  in  this  crisis  When  the 
war  is  ended  the  government  can  no  longer  retain 
these  men,  and  without  them  successful  o])eration  is 
imposible. 

The  future  of  our  merchant  marine  is  in  the  hands 
of  the  people;  the  jiolicy  to  be  adopted  after  the  war 
is  of  serious  consequence  to  this  nation  and  should  re- 
ceive the  careful,  thoughtful  consideration  of  every 
citizen. 

The  railroads  of  the  United  States  were  taken  over 
by  the  Government,  as  a  war  measure,  last  December. 
It  was  rightly  assumed  that  the  wartime  needs  of  the 
country  in  transportation  could  only  be  taken  care  of 
by  the  proper  coordination  of  all  the  railroad  lines  of 
the  country  and  their  operation  as  one  unified  system, 
but  the  railroads  were  so  shackled  by  state  and  nati<3n- 
al  restrictions  that  this  coordination  under  jjrivate  m;in- 
agement — however  desirable — seemed  impossible  of 
achievement. 

If  unified  operation  results  in  economics,  imjjrove- 
mcnt  in  service  along  some  lines  and  a  profit  to  the 
Government,  then  imediately  a  strong  campaign  will 
be  inaugurated  to  have  the  Government  permanently 
retain  control  of  the  railroads,  and  the  result  of  this 
campaign  will  be  a  factor  of  great  importance  in  the 
future  business  develo])ment  of  the  country.  When  the 
world  crisis  has  passed  the  patriotic  incentive  will  no 
longer  exist.  The  best  men  in  the  railroad  world  will 
seek  employment  elsewhere  because  of  restricted  op- 
])ortunities  in  the  Government  service.  It  is  inevitable 
that  the  railroad  labor  unions  will  obtain  larger  and 
larger  control  of  the  railroads  of  the  country,  and  that 
politics  will  dictate  the  appointment  of  high  officials, 
the  rate  of  wages,  and  the  policy  of  extensions  and  ser- 
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vice  in  (liffiTcMit  communities.  The  vast  i)olitical  in:i- 
cliiiic  which  cimhl  \>c  l)uilt  up  out  «if  the  railroad  em- 
ployees of  the  country,  reinforced  by  the  sailors  of  our 
merchant  navy  if  this  too  were  (ioverumentally  operat- 
ed, W(»il(l  he  in  comidete  control  of  the  coniitry. 

What  of  Demobilization? 
When  the  war  is  won,  what  of  the  ])roblem  of  de- 

niohilizatitJii  of  our  armies  and  of  the  reorfjani/.atiou 
of  industry  for  the  purjjose  of  af;;ain  takiujf  up  the  ])ur- 
suits  of  ])eace?  Let  me  point  out  a  few  of  the  serious 
(piestions  that  will  arise.  The  millions  of  men  who 
have  been  iightin{.j  our  battles  will  of  rijjht  be  entitled 
tf)  their  old  jjlaces  in  commerce  and  industry.  Will  the 
women  workers,  who  have  tasted  the  fruits  of  econo- 
mic independc-nce  and  have  earned  large  wages,  will- 
in<;ly  give  up  their  places? 

'ihe  workers  of  this  country  are  receiving  wages 
unheard  of  before  in  history.  When  the  men  released 
from  war  come  into  the  labor  market  and  the  law  of 
su])])ly  and  demand  begins  to  o])erate,  will  wages  be 
reduced  to  a  lower  level  in  an  orderly  manner  or  shall 
we  enter  upon  a  ])eriod  of  labor  troubles  with  attend- 
ant strikes  and  riots? 

Our  soldiers  have  been  fighting  the. battles  of  demo- 
cracy. The  world  is  imbued  with  this  idea,  and  the 
ideals  of  democracy,  as  ])Ut  forth  not  only  in  Russia  but 
in  conservative  England,  contemplate  the  control  of 
industry  by  labor.  The  movement  in  labor  circles  look- 
ing toward  industrial  democracy  is  deserving  of  most 
careful  and  sympathetic  study  by  all  emi)Ioyers,  for  it 
e.x])resses  a  fundamental  and  jiowerful  instinct  of  human 
nature  which  nuist  be  reckoned  with.  There  is  no  get- 
ting away  from  the  fact  that  we  nuist  face  an  adjust- 
ment between  cajiital  and  labor  after  the  war,  and  that, 
unless  this  situation  is  handled  with  the  utmost  intel- 
ligence and  wisdom  on  the  ])art  of  both  the  leaders  of 
ca])ital  and  labor,  serious  conseciuences  will  result. 

If  it  be  ])ossible  to  turn  the  forces  of  production 
from  war  materials  into  peace-time  jjroduction,  and 
to  find  markets  for  all  that  we  can  produce,  so  as  to 
kee])  our  indu.strial  machine  going  at  top  speed,  then 
the  ])rol)lem  will  be  less  aggravated.  But  here  again 
we  nuist  clearly  face  certain  facts.  The  i)roductive 
ca])acity  of  the  country  has  increased  during  the  last 
three  and  a  half  years.  Large  additions  to  our  great 
industrial  i)lants  have  been  built.  The  output  of  this 
increased  capacity  uuist  be  .sold  in  order  to  keep  these 
])lants  going. 

Little  Opportunity  in  Europe. 
After  the  war  the  purchasing  power  of  Europe  will 
be  decreased.  The  belligerent  nations  have  i)iled_up 
huge  debts,  l-jigland's  debt  has  increased  from  $.?,45S.- 
000,CX)0  to  $27.(i.V),(X)0,(X)();  l-rancc-  from  $(),3<AS,a'X),00() 
to  $22  227 .()00.0(X) ;  Italv  from  $2,7'»2,000.(X)0  to  $6,(>7f.,- 
000,()0(),  and  Ciermany 'from  $1,U.5.(X)0.000  to  $25.40S.- 
(X)0,000.  The  gold  resources  of  luirope  have  been 
depleted.  With  national  debts  reaching  stag- 
gering totals  there' will  be  difficulty  in  finding  funds 
or  arranging  credits  to  pay  for  imports.  In  fact,  the 
problem  of  the  F.uropean  belligerents  will  he  to  build 
uj)  depleted  gold  reserves  and  shattered  credits,  and 
this  can  only  be  done  by  restricting  the  consumption 
of  imported'articles  and  by  stinuilating  exports,  l-l.x- 
cept.  then  for  raw  materials  absolutely  needed  to  feed 
her  industries,  and  niachinery  and  construction  mater- 
ials needed  for  rehabilitation,  lujropean  markets  will 
offer  little  opportunity.  'I'he  ,snrplus  products  of  this 
countrv  nuist,  therefore,  find  their  markets  in  neutral 


countries  that  have  not  been  Jmfioveri.shcd  by  war.  But 
in  these  neutral  markets  wc  shall  meet  a  keener  com- 
petition than  before  the  war  because  of  r'uro|)c'.<«  ne- 
cessity of  rebuilding  its  financial  strength  through  fav- 
al)le  export  balances. 

Of  course  Europe's  problem  of  demobilization  will 
be  even  more  exaggerated  than  ours,  because  t)f  the 
more  jjerfect  <»rganizations  for  war  pur|H»ses,  but  Eur- 
oj)c,  particularly  l-'ngland  and  France,'  have  learned 
lessons  in  industry  as  a  result  of  the  war  whch  will  make 
their  comi>etition  in  neutral  markets  more  keen.  The 
United  States  and  (jermany,  before  the  war.  were  the 
exponents  of  mass  pr<Kluction.  We  know  that  England 
and  France  have  shown  marvelous  develojjment  along 
these  lines  during  the  war,  and  it  is  safe  to  assume  that 
after  the  war  the  same  methods  which  have  so  wonder- 
fully increased  the  munitions  prtxluction  of  England 
and  I'Vance  will  be  used  in  the  pro<Iuction  of  articles 
for  international  commerce,  and  by  these  methfxJs  they 
will  be  produced  at  a  cost  as  low  or  lower  than  we  can 
produce  them  here. 

Competition  in  the  world's  markets  i.s  mainly  on 
the  basis  of  price.  If  the  (juality  is  practically  the  same 
the  cheaper  article  will  (lominate  a  market.  The  cost 
of  an  article  in  commerce  is  mainly  made  up  of  the  cost 
of  capital,  the  cost  of  raw  material,  and  the  cost  of 
labor.  Improved  scientific  prfKesses,  skillful  direction 
and  intelligent  labor  may  tend  to  decrease  the  cost. 
but  the  cost  of  labor  is  so  large  a  part  in  the  cost  of 
most  articles  that,  if  it  is  out  of  line  with  lalK>r  in  a 
competing  country,  the  prcnluct  suffers  in  competition 
in  foreign  markets.  It  seems  inevitable,  therefore,  that 
if  industry  is  to  be  kept  prosperous  in  this  country  our 
foreign  commerce  must  be  maintained,  and  to  do  this 
production  must  be  continued  on  a  basis  that  will  en- 
able us  to  compete.  This  may  of  necessity  mean  lower 
wages  as  a  last  resort,  but  every  effort  to  bring  down 
the  cost  of  production  should  first  be  macle.  Labor 
must  be  taught  that  its  interests  lie  in  intelligently  aid- 
ing in  increasing  the  results  of  its  labor,  which  would 
help  to  bring  down  unit  costs.  I-abor,  on  the  other 
hanti,  has  the  right  to  demand  the  most  skillful  and  in- 
telligent management.  Organization  of  our  industries 
along  the  lines  of  cutting  down  useless  expenses,  eli- 
minating wasteful  comi>etition  and  combining  for  the 
purp<)se  of  the  purchase  of  raw  materials,  the  market- 
ing of  goods,  and  the  extension  of  credits  will  put  our 
iiulustries  in  a  stronger  |)osition  to  compete  against 
the  world. 

Foreign  business  after  the  war.  in  spite  of  the  many 
difficulties,  holds  promise  of  large  \iilume.  Tlie  neu- 
tral countries  of  the  world  have  been  shut  off  from 
their  luiropean  sources  of  supply,  and  the  shelves  are 
empty.  Needed  improvements  and  developrtients.  lM>th 
public  and  jirivate.  have  been  |Hist|»oned  until  after  the 
war.  .Many  of  the  neutral  countries  pros|:)crc<l  as  we 
did  and  arc  in  a  jwsition  to  buy  for  cash  or  on  short 
credits  when  shipments  arc  jHissible.  On  the  other 
hand,  the  undeveloped  countries  of  the  world  have  been 
obliged,  for  lack  of  capital,  to  pause  in  their  devel»»p- 
ment. 

We  Must  Extend  Credit. 

F.uropc  must  have  credits  for  raw  mat'  -nd 

for  the  machinery  and  construction  mater;.  k-d 

for  rehabilitation.  This  nu-ans  that  we  mu>t  develop 
in  this  country  a  market  for  foreign  securities.  We  are 
much  better  ecpiipped  to  extentl  cretlit  and  to  take  ad- 
vantagi'  of  foreign  business  jKVisibilities  than  we  were 
before  the  war.  The  wealth  of  our  country  has  increas- 
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ed,  and  we  have  sources  of  credit  information  which 
did  not  previously  exist.  Branches  of  our  national 
banks  have  been  established  throughout  the  world. 

One  other  favorable  factor  which  we  must  not  over- 
look, and  which  gives  cause  for  confidence  in  the  fu- 
ture in  spite  of  the  many  serious  problems  to  be  faced, 
is  the  great  addition  to  the  sum  of  knowledge  of  world 
business  which  we  have  obtained,  and  the  shaking  off 
of  our  provincialism  in  the  development  of  a  broader 
international  viewpoint.  We  know  more  about  the 
peoples  of  the  world,  their  characteristics  and  their 
national  ideals  than  we  did  before  the  war.  We  have 
sensed  our  internatie^nal  obligations  and  have  develop- 
ed a  feeling  of  world  citizenship.  Our  country  stands 
before  the  world'as  an  unselfish  exponent  of  the  high- 
est ideals  of  democracy,  and  as  an  example  of  national 
sacrifice  to  our  sense  of  right  and  duty  to  the  world. 
The  magnificent  work  of  our  Red  Cross  has  created 
respect  for  our  abilty  to  do  things,  and  has  ins])ired  a 
feeling  of  gratitude  and  affection  for  the  American  i)eo- 
ple.  In  the  years  to  come  prejudices  which  affected  our 
business  relations  in  other  countries  will  be  removed, 
and  it  is  safe  to  say  that  our  relations,  both  commercial 
and  public,  with  the  nations  of  the  world  will  be  on  a 
much  more  friendly  basis  of  understanding  in  the  fu- 
ture than  in  the  past. 


Putting  War  Cripples  Back  on  the  Payroll 

Much  has  been  said  and  written  regarding  the  plans 
of  the  Dominion  Government  to  helj)  war  cri])ples  to 
secure  remunerative  employment  in  spite  of  even  the 
most  serious  wounds  or  other  injuries,  but,  though 
Canada  is  conceded  to  be  far  in  advance  of  all  other 
Allied  countries  in  the  work  of  reinstating  her  maimed 
heroes,  comparatively  few  jjcople  have  seen  actual  evi- 
dence of  the  miracles  being  wrought  for  the  men  by 
specialized  vocational  training  and  physical  reconstruc- 
tion. This  will  be  remedied  at  the  Canadian  Na- 
tional Exhibition,  where,  it  is  .said,  at  least  fifty  men 
who  have  been  restored  to  full  usefulness  will  demon- 
strate how  the  soldier  beneficiaries  of  the  Ciovern- 
ment's  rehabilitation  programme  have  been  made  eco- 
nomically self-supporting.  Included  will  be  a  number 
of  blind  men,  who  have  been  re-educated  and  are  back 
on  the  civic  payroll.  The  men  will  demonstrate  some 
15  industrial  processes,  including  typesetting,  oxy- 
acetylene  welding,  jewelry  manufacture,  lens  grinding, 
assaying,  etc. 


Provincial  Roads  Taken  Over  by  the 
Ontario  Government 

Hon.  Finlay  Macdiarmid.  Minister  of  Public  W"orks 
and  Highways,  announced  yesterday  that  the  (lovern- 
ment  had  decided  to  take  over  the  Prescott-Ottawa 
road  and  the  section  of  the  main  highway  between  Na- 
panee  and  Kingston,  on  Aug.  15.  He  also  announced 
that  the  Government  would  assume  control  of  the 
Queenston-Grimsby  Road.  This  is  a  continuation  of 
the  policy  announced  some  time  ago  in  designating  the 
road  from  Port  Hope  to  the  Quebec  line  a  provincial 
highway — the  Toronto-Port  Hope  section  having  been 
taken  over  a  year  or  more  ago.  Some  work  will  1k" 
done  this  summer,  chiefly  of  a  preliminary  nature,  cut- 
ting out  of  ditches,  etc.,  in  addition  to  a  certain  amount 
of  repair  surfacing  where  necessary.  ,On  the  Ottawa- 
Prescott  road  it  is  estimated  that  thi*  year's  cx]3endi- 
ture  will  be  in  the  neighborhood  of  $50,000. 

The  route  of  the  Ottawa- Prescott  road  runs  easterh- 


from  Prescott  along  the  River  Road  to  what  is  locally 
known  as  Johnstown,  thence  northerly  through  lul- 
wardsburg  Township  to  S])encerville,  continuing  north- 
erly through  the  village  of  North  Gower,  thence  diag- 
<jhally  through  the  second  concession  to  Lot  5,  thence 
easterly  through  Waterson's  Corners  to  the  Ridean 
River.  From  there  it  turns  northerly  through  Alano- 
tick,  following  the  Rideau  through  the  Township  of 
Nepean  to  a  point  adjacent  to  Fisher  Avenue,  Ottawa. 
The  exact  Ottawa  entrance  will  be  determined  at  a 
later  date. 


Advisers  to  Administrative  Commission 

With  a  view  to  securing  economical  and  efficient 
work  the  Administrative  Commissioners  of  Montreal 
have  appointed  Mr.  Charles  Garrett  and  Mr.  A.  E. 
Doucet,  civil  engineer,  Quebec,  to  ad\ise  on  contract- 
ing and  engineering  work.  The  appointments  are  tem- 
porary. Mr.  Garrett  will  report  on  the  contracting 
work,  and  Mr.  Doucet  will  be  consulted  on  engineering. 
The  former  has  been  engaged  on  railway  work  in  West 
Africa,  and  has  also  carried  out  railway  construction 
contracts  in  Ontario,  Nova  Scotia  and  Quebec.  He  was 
formerly  connected  with  the  Sudbury  Dynamite  Works 
and  the  Hamilton  Powder  Co.  Mr.  Doucet,  who  is  a 
member  of  the  Engineering  Institute  of  Canada,  was 
at  one  time  district  engineer  for  the  Transcontinental 
Railway,  and  chief  engineer  of  the  Lake  St.  John  Rail 
wav. 


After  July  31,  1918,  the  firm  of  MacKinnon,  Holmes 
and  Company,  Limited,  will  be  known  as  the  .MacKin- 
r.on  .Steel  Com])any.  Limited. 


Mainly  Constructional 

East  and  West— From  Coast  to  Coast 


Work  has  been  started  in  Regina.  Sask..  on  the  new 
Lakevievv  public   school. 

It  has  been  decided  to  build  an  addition  to  the  Heach 
Fchool   at   Hamilton,  Ont. 

Work  on  a  new  pumping  station  at  Sault  Ste.  Marie. 
Out.,    will   be   commenced   immediately. 

Extensive  repairs  to  the  city  sidewalks  and  pavements 
have  been  commenced  in    Uegina,  Sask. 

The  Brock  Woolen  Company,  r.rantlord,  (Jnl..  are  build- 
ing another  addition  to  their  factory.  42  by  l.Tfi  feel. 

Alterations  and  adilitions  are  proposed  for  th.e  i^ort  Col- 
borne   post  office.     Tenders   have   already   been   called. 

The  Winnijieg  Builders"  Exchange  second  annual  picnic 
was  held  at  (Jrand  Beach  recently,  th.e  attendance  being  ii\er 
1 .200. 

Building  permits  in  Toronto  for  the  lirst  half  of  July 
totalled  approximately  .^HOO.DOd.  and  inchuled  40  resi<lenlial 
buildings. 

The  I''ord-Smith  Maciiine  Company,  Hamilton.  Ont..  have 
taken  out  a  permit  for  the  erection  of  a  factory  building  ro 
cost  $:iO,ooo. 

Work  has  commenced  i,n  a  temporary  liridgc  at  (ilcn 
Road,  Toronto,  to  connect  the  Bloor  Street  Via<U;Ct  with 
Rarliament   Street. 

The  council  of  the  township  of  York  propose  the  installa- 
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tiiMi  of  a  (iiiantily  of  O-iuch  cast  iron  water  mains,  together 
with    valves,    hyflrants   and   other   equipinent. 

The  farmers  in  tlie  district  of  lUirgessville,  Ont..  have 
muler  proposal  the  building  of  a  cheese  factory.  J.  H.  Co- 
lioe  is  president  of  the  local  association. 

Tenders  will  be  called  by  the  Surrey  Council,  Cloverdalc, 
B.C.,  for  a  proposed  road  leading  from  the  Pacific  Highway 
to  the  plant  of  the  Liverpool  Canning  Company. 

Sir  John  Eaton  has  taken  out  a  permit  for  a  brick  and 
concrete  central  heating  plant,  with  underground  tunnel,  to 
be   constructed  at  his  home  on  Spadina  Koad,  Toronto. 

The  bridge  over  the  Credit  River  at  I'orl  Credit,  Ont., 
will  be  replaced  with  a  new  structure,  it  is  anticipated,  this 
suMuncr.     'I'his  is  on  the  I'oronto-I  lainillon  concrete  highway. 

■]'hc  National  Abrasives  Comijany,  lately  of  Hamilton, 
are  Ijusy  with  their  new  works  at  Renfrew.  The  Hamilton 
Bridge  Company  are  taking  down  the  steel  structure  at  Ham- 
ilton  for  re-erection  at   Kenfrew. 

Jos.  Villeneuve,  Limited,  have  been  granted  Quebec  let- 
ters patent.  The  principal  place  of  business  is  at  St.  Ro- 
Muiald,  Que.,  and  the  capital  stock  .$4(l,0U0.  The  company  arc 
empowered   to   carry   on   a   general   contracting   business. 

Work  has  begun  on  the  Wade  property  at  New  I-iver- 
poid.  Que.,  to  lit  the  coves  out  for  extensive  shipbuilding 
operations  to  l)e  carried  on  by  the  Federal  Shipbuilding  Com- 
pany, of  Sarnia,  Ont.,  who  will  construct  ships  for  the  l-'rench 
government. 

Work  lias  l)ecn  started  on  macadamizing  the  short 
stretches  of  road  at  the  ends  of  the  bridges  on  the  Toronto- 
Hamilton  Highway.  This  macadam  is  only  temporary  until 
new  concrete  bridges  are  constructed,  when  the  roadway  will 
be   concreted   throughout. 

'I'enders  have  l)een  received  for  a  new  heating  plant  for 
the  court  house  and  annex  at  Hamilton,  Ont.  It  is  esti- 
mated that  with  a  new  system  approximately  100  tons  of 
coal  per  year  would  be  saved,  although  the  cost  of  such  a 
system  is  deferring  action. 

Recent  Winnipeg  building  permits  include  a  new  front 
to  the  Province  Theatre,  $25,000;  an  addition  to  the  city  light 
and  power  station  on  McFarland  Street,  $19,000;  a  new  ware- 
house for  the  Globe  Bedding  Company,  $25,000;  and  an  addi- 
tion  to  the   Rye  Flour  Mills,  $26,000. 

The  Colborne  street  concrete  roadway,  Brantford,  Ont., 
laid  in  1916,  is  rapidly  going  to  pieces,  having  been  laid  with- 
out city  supervision.  It  is  claimed  that  an  insufficient  quan- 
tity of  ceinent  was  used  and  that  it  will  be  necessary  now 
to  coat  it  with  asphalt  as  the  only  means  of  preserving  it 
at  all. 

.  The  Winnipeg  city  council  have  ordered  the  laying  of 
new  water  mains  for  the  distribution  of  water  from  the  Shoal 
Lake  pipe  line  to  the  pumping  stations.  The  mains  to  be 
imiTiediately  proceeded  with  are  those  to  connect  well  No.  6 
in  Elmwood  and  well  No.  5  in  the  north  end,  and  also  the 
main  station  on   Keewatin   Street. 

The  Canadian  Northern  Railway  have  a  number  of  men 
engaged  in  preparing  the  site  for  their  new  station  at  Rainy 
River.  The  buildii'ig  is  to  be  of  red  brick,  with  stone  fac- 
ing, and  the  roof  will  be  of  metal.  The  structure  will  be 
l.'to  feet  long  by  no  feet  wide,  two  storeys.  Hardwood  floors 
will  be  provided  throughout.  Work  is  also  progre.^sing 
rapidly  on  the  new  ten-stall  addition  to  the  roundhouse. 

The  lowest  bid  submitted  for  the  work  of  constructing 
an  intercepting  sewer  to  connect  Ford,  VValkerville  and  Wind- 
sor, is  $I0;!,.'>7.1,  which  docs  not  include  cost  of  erecting  pump- 
ing station  and  equipping  it  with  the  necessary  machinery. 
I'.stimatcs  for  this  work  made  two  years  ago  by  the  Essex 
Utilities  L'ommission.  placed  the  cost  at  approximately  $310,- 


000,  but  since  that  time  the  constantly  advancing  level  of 
materials  and  higher  wages  demanded  by  labor  hat>  resulted 
in  an  increase  of  almost  *100,00<i  over  the  oriipnal  estimate. 
It  is  now  not  unlikely  that  the  work  may  iiavc  to  be  post- 
poned until  after  the  war. 

On  August  15  the  provincial  government  will  take  over 
the  Ottawa-Prescott  Koad,  a  distance  of  56  miles,  but  the 
exact  entrance  to  Ottawa  has  not  yet  been  decided  upon. 
On  the  same  date  the  25  miles  of  road  between  Na|>anee  and 
Kingston  and  the  Hamilton-Queenston  road  will  also  be  taken 
over  by  the  government.  Repair  work  will  be  undertaken 
and  all  necessary  regrading  and  resurfacing  of  the  road*  to 
bring  them  up  to  standanl  will  be  <>tarted  as  toon  as  the 
roads  have  been  taken  over.  Wherever  possible,  the  r. ad- 
will  be  widenc<l  and  made  ready  to  convert  into  provincul 
highways.  The  Prescott-f )ttawa  road  passes  through  .North 
(Jower,  Johnston,  the  Village  of  \(.rtb  Courr  and  ibt-  Vd. 
lage  of  Kentville. 

The  city  of  Montreal  will  undertake  the  toniplelioii  of 
the  La  Salle  bridge,  work  to  commence  immediately.  Ma- 
chinery and  materials  of  the  contractors,  Pion  and  tirolhe. 
will  be  used.  These  were  seizecl  by  the  city  when  the  con- 
tractors failed  to  proceed  with  their  contract.  The  con 
tractors  waited  on  the  city  commissioners  recently  and  asked 
the  city  to  pay  for  the  work  already  done,  amounting  to 
about  $«0,000.  They  suggested  that  the  city  might  hold  the 
money  that  was  placed  on  dei>osit,  $25.(K)0.  and  pay  them  the 
balance,  which  would  be  $55,000,  and  in  consideration  of  the 
city  agreeing  to  do  this  it  was  agreed  to  take  $50.ooo  cash. 
The  city,  however,  refuse  to  see  the  point.  The  contract 
called  for  the  construction  of  the  bridge  for  $250,000,  the  city 
to  take  over  the  work  and  charge  it  to  the  contractors  if  the 
contractors  defaulted.  The  city  will  endeavor  to  have  the 
work  completed  by  next  summer. 

Town-planning  and  housing  needs  are  being  given  at- 
tention in  several  cities.  The  town-planning  board  of  Ham- 
ilton have  the  matter  under  consideration,  and  also  the  city 
council  of  Toronto.  Dr.  Hastings,  medical  health  officer, 
Toronto,  has  submitted  a  fifteen  page  report  in  which  he  say> 
that  the  Dominion  Government  should  follow'  the  example 
of  the  United  States  in  loaning  $400,000  to  every  $100,000 
advanced  by  the  city  for  the  construction  of  workmen's 
houses.  Rentals,  he  said,  should  never  exceed  80  per  cent, 
of  the  worker's  earnings  and  the  great  need  was  for  houses 
of  this  type.  The  difficulties  of  the  present,  in  the  way  of  all 
such  housing  schemes,  seems  to  be  that  of  financing,  there 
being  practically  no  demand  for  second  mortgages  owing  to 
the  working  of  the  moratorium  act.  .\  lengthy  editorial  in 
the  Vancouver  World  recently  called  attention  to  the  urgent 
need  for  town  planning  as  a  means  of  the  conservation  of 
money  and  health.  The  Industrial  Committee  of  St.  Thomas 
have  under  consideration  providing  municipal  housing  for  the 
employees  of  industrial  plants. 


Obituary 

William  Langford.  a  well-known  Peterboro  contractor. 
died  recently  after  a  short  illness.  He  was  78  years  old  and 
had  for  some  time  served  on  the  local  council. 

Frank  Gutteridge,  a  prominent  Sarnia  building  contrac- 
tor, died  recently  after  an  illness  extending  over  a  year.  He 
was  senior  partner  in  the  firm  of  Gutteridge  &  tiracc  and 
went  to  Sarnia  from  Seaforth  several  years  ago. 

John  Calhick,  pioneer  contractor.  New  WeslminMer,  K 
C.  died  recently  in  his  80th  year.  He  had  heen  a  resident  -..f 
the  city  for  over  fifty  years  and  had  served  on  the  c.<rv  ' 
and  school  board.  He  was  h«irn  in  Rrantford.  Ont..  ..•  . 
went  to  New  Westminster  in  IRflo.  the  journey  taking  filly 
days  via  the   Isthmus  of   Panama. 


Contracts   Department 

News    of    Special    Interest    to    Contractors,    Engineers,    Manufacturers    and 

Dealers  in  Building  Supplies 


Waterworks,  Sewerage   and 
Roadways 

Boischatel,  Que. 

Private  lenders  will  l)e  called  shortly 
for  the  construction  "of  a  $10,000  water 
system  for  the  Citadel  Jirick  &  Paving 
Hlock  Co.,  Ltd.,  42  Dalhousie  .St.,  Que- 
bes.  Hamel  &  Tessier,  51  St.  Pierre  St., 
Quebec,  are  the  engineers. 

Brampton,  Ont. 

Tenders  are  being  received  by  the 
clerk,  A.  G.  Davis,  until  (>  p.m.,  AuRUSt 
.').  for  the  reconstruction  of  a  sewage  dis- 
posal plant  for  the  Town  Council.  Plans 
and  specifications  are  with  the  cnRincer, 
W.   M.   Threadgokl. 

Burnaby,  B.C. 

The  Department  of  Public  Works  iS: 
Municii)al  Council  contemplate  resurfac- 
ing roads  at  a  cost  of  .$30,000.  Engineer, 
.A.  K.  Foreman,  Victoria. 

Guelph,  Ont. 

The  City  Water  Commissioners  con- 
template the  installation  of  an  auxiliary 
pumping  machine  costing  about  .$16,000. 
Engineer,   ]'".   Mc.Arthur. 

Osgoode  Township;,  Ont. 

Tenders  are  being  received  by  the 
clerk,  E.  Iveson,  Metcalfe,  until  :>  p.m., 
August  6,  for  the  construction  of  drain- 
age costing  $:!,:i.'J0  for  the  Municipal 
Council.  Architects,  Magwood  &  Stid- 
well,   Cornwall. 

.  Scarboro  Township,  Ont. 

Tenders  are  being  received  by  the  en- 
gineers, James,  Loudon  &  Hertzberg, 
Excelsior  Life  Bldg.,  Toronto,  until  Aug- 
ust 2  for  the  construction  of  sidewalk, 
curb  and  gutter  on  Queen  Street  for  the 
Township  Council.     Clerk,  W.  D.  Annie. 

Sombra  Township,  Ont. 

Tenders  are  being  received  by  the 
clerk,  W.  A.  Scott,  Wilkesport,  until 
August  13  for  the  construction  of  a  $30,- 
000  drainage  system  for  the  Township 
Council. 

Sutherland,  Sask. 

Tenders  are  l)eing  received  by  the  sec- 
retary, K.  C.  Desrochers,  Ottawa,  until 
August  16  for  the  construction  of  water 
supply  system  for  the  Department  of 
Public  Works,  Dominion  Government. 

Toronto,  Ont. 

Tenders  are  being  received  until  Aug- 
ust 0  for  plumbing,  heating,  hydraulic 
l)lungers  and  freight  hoist  for  pumijing 
station  work  for  the  Board  of  Control. 
Secretary,    Thos.    McQueen. 

York  Township,  Ont. 

Township  Council  contemplate  the 
construction  of  watermains  on  a  number 
of  streets  at  a  total  cost  of  $()'.!. 780.  En- 
gineer, h'rank  Barber,  40  Jarvis  Street, 
Toronto. 

CONTRACTS  AWARDED 
Merritton,  Ont. 

Loraza  &  Lcbio  and  McLaughlin  Bros. 


have  the  general  contract  for  sewers  cost- 
ing $13,000,  for  the   Municii)al  Council. 

Winnipeg,  Man. 

Tlic  .American  Well  Works.  .Aurora, 
111.,  have  the  general  contract  for  |)ump- 
ing  unit   for  the   City   Council. 

York  Township,  Ont. 

The  Grant  Contracting  (.O.,  Ltd.,  .Ml 
Front  Street  E.,  have  the  general  con- 
tract for  the  construction  of  a  wateniKiin 
on  Kenwood  Avenue  for  the  Township 
Council. 


Railroads,  Bridges  and  Wharves 

Bayfield,  Ont. 

Tenders  are  being  received  by  the  sec- 
retary. K.  C.  Desrochers.  Ottawa,  until 
August  7  for  rebuilding  of  South  Pier  al 
a  cost  of  $2.5,000.  for  the  Department  of 
Public    Works,    Dominion     Government. 

Brant  and  Haldimand  Counties,  Ont. 

Tenders  are  l)eing  receive<l  by  the 
Deputy  .Superintendent  General,  Duncan 
C.  Scott.  Ottawa,  until  noon,  .August  4, 
for  the  construction  of  culvert  and  steel 
bridge  in  Tuscarcora  Indian  Reserve  for 
the  Department  of  Indian  .Affairs,  Do- 
minion   Government. 

Montreal,  Que. 

Work  will  start  shortly  on  the  com- 
pletion of  the  La  .Salle  bridge,  costing 
$250,000,  for  the  City  Council.  pLngineer, 
Paul   Mercier. 

Victoria,  B.C. 

The  Department  of  Railways,  Domin- 
ion Government,  Ottawa,  have  secured 
site   for   railway   terminals. 

Yamachiche,  Que. 

Tenders  are  being  received  by  the  sec- 
retary-treasurer, .A..  O.  Bellemare,  until 
August  5  for  the  erection  of  a  steel  bridge 
for   the   Municipal   Council. 

York  Township,  Ont. 

Plans  and  specifications  are  with  Mr. 
Frank  Barber,  consulting  engineer,  40 
Jarvis  St.,  Toronto,  who  will  receive  ten- 
ders until  .August  .'i  for  the  construction 
of  a  concrete  bridge  on  town  line  be- 
tween  townships  of  York  and   Vaughan. 

CONTRACTS  AWARDED 
Dufferin,  Man. 

Robert  McQueen,  Carman.  lias  the  gen- 
eral contract  for  two  bridges  for  the 
Municipal    Council. 

St.  Pascal,  Que. 

Hyde  &  .Sons,  43  Common  St..  Mont- 
real, have  the  steel  contract  for  rein- 
forced concrete  bridge  over  Poivirers 
Stream   for  the  Town   Council. 

St.   Philemon,   Que. 

Goubin  &  Beachemin.  Dalhousie  .St., 
Quebec,  have  the  general  contract  for 
.$1J.()00  concrete  bridge  for  the  Town 
Council. 

Simcoe  County,  Ont. 

I).    Dorscy,     lleeton,    has    the    general 


contract   for  bridge   over    Bailey's   Creek 
for   the    County   Council. 

Swan  River,  Man. 

J.  W.  Canii)bell.  (  aniiaii,  has  the  gen- 
eral contract  for  two  bridges  for  the 
Municipal    Council. 

Twigges  Island,  B.C. 

riic  l-jn|)rcss  Construction  ('cmiiiany 
liave  the  general  contract  for  the  con- 
struction of  a  bridge  from  here  to  Lulu 
Island  for  the  Department  of  Public 
Works,    Dominion    Government. 


Public  Buildings,  Churches 
and  Schools 

Canora,  Sask. 

The  erectii^n  of  a  $4,000  isolation  hos- 
pital is  contcmiilated  by  the  Waddell 
Memorial  Hospital.  Address,  Rev.  Dr. 
^'oung.  Presbyterian  Home  Mission, 
.Saskatoon,  or  Rev.  J.  A.  Hackney,  Can- 
ora. 

The  Presbyterian  Kuthenian  Congre- 
gation contemplate  the  erection  of  a  $r>,- 
000  girls'  home.  Address,  Rev.  Dr. 
A'oung,  Presbyterian  Home  Mission, 
Saskatoon,  or  Rev.  J.  .A.  Hackney,  Can- 
ora. 

HaHfax,  N.S. 

Ross  &  McDonald,  Sackville  St.,  have 
been  appointed  architects  and  '  tenders 
will  be  called  shortly  for  the  erection  of 
a  hospital  for  the   City   Council. 

Loverna,  Sask. 

Tenders  are  being  received  by  the  sec- 
retao'-treasurer,  L.  P,  MonsoVi.  until 
noon,  August  32,  for  the  erection  of  a 
frame  school  for  the  Springville  School 
District   No.   2697. 

New  Westminster,  B.C. 

Plans  have  been  prepared  for  refriger- 
ating plant  for  the  Royal  Columbia  Hos- 
pital. 

Oak  Bay,  Victoria,  B.C. 

The  C5ak  Bay  School  Board,  Municipal 
Hall,  are  having  plans  prepared  for  school 
improvements  costing  $10,000. 

Port  Moody,  B.C. 

(  ity  Council  contemplate  the  erection 
of  a  $:!,000  addition  to  school.  Clerk,  J.  1. 
Tye. 

Renfrew,  Ont. 

The  trustees  of  the  General  Hospital 
contemplate  the  erection  of  a  General 
Hospital.  Rev.  W.  M.  H.  Quartermaine 
is  interested. 

St.  Maurice,  Que. 

The  Roman  Catholic  Congregation 
are  having  plans  prepared  for  a  $6,000 
two-storey  frame  sacristy.  .Architect. 
Thos.  Raymond,  45  Caron  Street. 

Toronto,  Ont. 

.St.  John's  .Anglican  Church,  St.  John's 
Road,  have  secured  a  site  on  which  they 
will  erect  a  church.  Pastor,  Rev.  R. 
McNaniara,  389   Aimctte    Street. 

The   British    Imperial    .Association    will 
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Guarding  Equipment  with  Trained  Dogs 

ON  alnio.st  any  contracting  job  there  is  always 
a  certain   amount  of  small   ec|uipment  strewn 
;il)()nt  the  site.    When  the  time  comes  to  collect 
this  material  a  tjood  deal  of  it  has  disappeared: 
to  inerconu'   this  ditHicnlty  a  St.    I'aid   contraclnr   has 
enlisted  a  niiniher  of  doiTs  into  liis  service. 

The  dof,'s  are  tied  hy  long,  light  chains  to  trolley 
wires  .so  placed  that  it  is  not  possible  for  a  prowler 
to  reach  any  article  of  value  without  ettcronchiit;,'  011 
the  heat  of  one  of  these  sentinels. 

The  instrtiction  of  an  .\iredale  for  watch  dog  duly 
of  this  kind  is  begun  when  the  ])uppy  is  about  six 
months  old.  It  does  not  take  these  intelligent  flogs 
more  than  a  month  to  learn  the  "business,"  and  they 
are  at  their  prime  when  they  reach  the  age  of  three 
years.  This  docs  not  mean,  however,  that  they  are 
not  useful  for  several  years  longer.  It  is  said  that 
since  the  idea  of  using  these  dogs  to  guard  plant  has 
been  tried  out  much  pilfering  of  small  articles,  such 
as  picks,  shovels,  wheelbarrows,  boiler  fittings,  etc.. 
has  been  stopped.  One  harrowing  experience  with 
these  very  earnest  watchmen  is  a  great  ])lcnty  for  the 
;i\crage  ])etty  thief. 

ihc  oiilv  drawback  about  these  dog  guardiaii<  is 


that  their  method  is  t<^>  "shixrt  first  and  investigate 
afterwards."  They  make  slight  distinction  between 
irieiid  or  foe  when  they  find  a  prmvler,  and  in  more 
than  one  instance  workmen  who  had  gone  back  to 
the  job  after  some  article  which  they  had  fori'-.tirii 
have  been  fiercely  attacked  by  the  watch  dogs. 

One  watchman  with  several  well-trained  dog  ..^-i-i 
ants  can  take  care  of  a  large  <|uantity  of  e(|ui]micnt 
and  the  expense  would  be  much  less  than  if  several  men 
had  to  be  emi)loyed. 


Speed  the  Peat  Industry 

Wi  1 1  Ll'i  the  fuel  <|ue>tion  is  by  no  uk..,.^  -<>..v.i, 
rejK)rts  indicate  an  improvement  in  the  sit- 
uatif>n  bcnh  as  to  increase  «>f  pr^  ' 
and  trans|)ortati<m  of  coal.  There  i 
to  believe  that,  alth<jugh  the  most  stringent  term.-,  ni 
economy  are  necessary,  there  is  no  cause  for  worry 
from  a  coal  famine  this  coming  winter.  It  was  thought 
|)robable  at  one  time  that  the  peat  industry  would 
thrive  and  supplement  coal,  hut  at  the  slow  rate  of 
])rogress  being  made  there  is'  now  no  chance  of  help 
before  the  winter  of  1919.  The  government  states 
that  the  work  is  held  up  for  probably  a  year  becauiic 
of  the  inability  to  jirocure  the  necessary  machinery. 
\f)  doubt  there  arc  great  difficulties  to  overcome, 
but  according  to  statistics,  the  peat  industry  in  the 
United  States  has  increased  420  per  cent,  in  ten  years. 
In  Rurojje  15  to  20,000,000  tons  of  peat  are  con- 
siuued  annually  for  the  generation  of  heat  and  jKJwer. 
There  were  l.S  jilants  producing"  peat  in  1917  and  the 
average  price  received  for  peat  at  the  jxiint  <>f  con- 
sf.m|)tion  was  about  $7.30  per  ton.  It  is  said  by  pro- 
j)er  |)roductive  methcKls  the  price  can  be  reduced  to 
$2.50  i)cr  ton.  In  the  face  of  these  figures  the  peat 
industry  is  one  of  great  imi>ortance  to  Canada,  since 
enormous  areas  of  this  material  are  available.  The 
jjcat  in  an  undrainetl  swamp  contains  up  to  'O  |K-r 
cent,  of  water  which  must  be  reduced  to  about  30 
per  cent,    before  a  good  fuel  is  produced. 


Aeroplanes  for  Fire  Ranging 

S[)\\E  attention  has  already  been  given  to  the 
subject  of  the  probable  use  of  aeroplanes  for 
fire-ranging,  and  that  they  will  be  of  immense 
service  in  this  new  field  seems  altogether  likely. 
1  he  chief  tiifficulty  of  the  fire-ranger  is  that  of  de- 
tecting ftvv<  when  they  are  at  a  stage  when  it  wouhl 
be  safe  for  him  to  travel  into  the  area  in  order  t<»  ex- 
tinguish the  bla/.e.  .At  prc-^ent  the  ranger  is  ham|>rr- 
cd  by  having  to  tramp  through  timber  where  it  is 
im|;ossibIe  to  see  forty  or  fifty  yards  in  advance,  owing 
to  the  thick  growth  in  «mr  northern  districts;  his 
scope  of  observation  when  t>n  the  trails  is  limited — 
he  might  pass  within  a  hundred  yards  of  an  old 
smouldering  camp  fire  without  noticing  it.  whereas 
if  he  were  above  it,  although  he  would  no  doubt  be 
inconvenienced  by  the  thick  foliage,  there  would  he 
a  greater  chance  of  locating  the  trouble. 

Probably  the  greatest  difficulty  in  regard  to  *cr«>- 
plant  |)atroI  would  be  that  of  securing  a  suitable 
place  to  lantl.  That  these  landings  would  have  to 
be  made  on  water  is  perhaps  the  only  solution  a|>art 
from  that  of  clearing  certain  landi!i>:  -iti-  in  the  rantrr 
to  be  patrolletl. 

Whether  the  use  of  aeropl.i..,  ....^...  .„  ;  ...,.  ,., 
applied   to  preliminary  and  certain   kinds  of   survey 
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work  is  open  for  investigation.  In  laying  out  roads 
through  bush  areas,  the  aeroplane  would  be  able  to 
furnish  with  great  speed  information  as  to  the  nature 
of  the  country,  and  this  would  prove  a  valuable  aid 
in  choosing  the  most  economical  route  in  regard  to 
heavy  timber  cuttings,  etc.  After  a  certain  line  has 
been  cut,  it  is  often  later  noticed  that  if  it  had  been 
ofifset  or  carried  around  certain  rough  stretches  a  con- 
siderable saving  could  have  been  effected. 

In  other  words,  the  engineer  at  present  has  to  look 
at  topography  in  elevation,  which  limits  his  view  or 
requires  endless  tramping,  the  turning  of  angles,  etc., 
before  he  can  place  the  project  before  the  eye  of  the 
prospective  investor.  Doubtless  the  aeroplane  would 
be  of  great  assistance  to  the  engineer  when  used  as 
an  auxiliary  instrument  for  viewing  the  distinguish- 
ing topographical  features  which  govern  the  site  of 
certain  engineering  structures  for  power  and  other 
purposes. 


Comparative  Costs  of  Building 

A  WRITER  in  the  "Building  Age"  attempts  a 
comparison  between  the  cost  of  building,  in 
1916  and  1918,  a  simple  workman's  cottage, 
and  figures  the  increase  at  26  per  cent.  Here 
is  how  he  figures  it  out: 

House,  24  x  26.    Cellar  Wall  of  cement  blocks. 

1916     191.S 

Cost  of  excavation  and  cellar  wall $250     $300 

Concrete  bottom  of  cellar   60         75 

One  coat    patent    plaster    tliroughout    the 

house   85       100 

Lathing,  labor  only 15         25 

Hardware,  nails,  hinges,  locks,  etc 40         75 

Plumbing,  fixtures,  kitchen  sink,  range  boil- 
er, laundry,  toilet,  bath 200       300 

Luni1)er,    windows,    inside     finish    Georgia 
Pine ;  clapboards.  No.  1  Pine ;  all  lumber 

and  lath 850     1,000 

Material  and  labor  on    chimney — cellar    to 

top 30        40 

Slag  roofing,  three-jily    35         50 

Paint  for  two  coats  ;  labor 35         60 

Varnish  and  labor ;  two  coats  inside 25         35 

Labor — carpenter  and  helpers 500      600 

The  writer  continues :  I  obtained  a  bill  of  material 
from  the  owner  and  builder.  In  figuring  up  the  quan- 
tities I  find  the  total  cost  at  1916  prices  would  have 
been  about  $2,125. 

"I  have  taken  prices  given  by  a  lumber  company  on 
this  house  in  1916  and  on  the  same  in  1918.  The  prices 
on  the  largest  items,  the  material,  practically  agree  with 
those  which  I  give.  For  further  data  I  have  taken  the 
prices  given  by  a  mail  order  house  in  1916,  and  again 
in  1918  on  a  number  oi  houses,  and  find  the  advance 
average  some  26  i)er  cent.  Labor,  masonry  work  and 
material  will  have  about  the  same  rate  of  increase, 
therefore  I  believe  we  can  call  this  about  the  actual 
rate  of  increase  in  the  cost  in  the  last  two  years. 

According  to  a  recent  report,  another  important 
advance  has  been,  made  in  the  shipbuilding  industry. 
The  first  steel  vessel  built  without  rivets,  has  just 
been  launched  on  the  south  coast  of  England.  The 
production  of  this  vessel  marks  an  epoch  in  ship- 
Ijuilding,  the  plates  being  fused  together  by  electric 
welding.  General  adaptation  of  this  process,  would 
speed  u])  production,  with  an  estimated  saving  of 
from  20  to  25  per  cent,  in  both  time  and  material. 


Canadian  Industrial  Reconstruction 

AT  a  general  meeting  of  the  Canadian  Industrial 
Reconstruction    Association,    recently   held   in 
the  MoLsons'  Bank  Building  at  Montreal,  the 
following  recommendations,  submitted  by  the 
Executive  Committee,  were  approved : 

(1)  That  in  order  to  stimulate  national  unity  and 
in  recognition  of  the  advantages  of  a  good  under- 
standing between  Quebec  and  the  English-speaking 
Provinces  five  scholarships  in  French  for  students 
from  the  English  Provinces  be  established  in  Laval 
University  and  five  scholarships  in  English  for 
students  from  Quebec  in  the  University  of  Toronto, 
and  that  in  connection  with  such  courses  the  English 
.students  be  maintained  for  one  year  in  F^rance  and  the 
French  .students  for  one  year  in  Great  Britain. 

(2)  That  the  Association  by  appeal  and  argument 
encourage  groups  of  industries  which  have  common 
l)roblenis  to  follow  the  example  of  the  Tanners,  the 
Textile  Industries  and  the  Pulp  and  Paper  Makers 
in  order  that  through  co-operation  in  scientific  re- 
search, in  processes  of  manufacture  and  in  methods  of 
marketing  the  advantages  of  large  capital  and  prac- 
tical experiments  may  be  obtained  and  greater  econ- 
omy and  efficiency  in  production  assured. 

(3)  That  the  Association  l>y  appeal  to  financial  and 
industrial  interests  and  ])rivate  capitalists  and  to  the 
I<"ederal  and  Provincial  Governments,  endeavor  to  iiave 
(Graduate  Research  Faculties  established  in  the  Uni- 
versities of  McGill  and  Toronto,  where  training  can 
be  had  equal  to  that  secured  in  the  great  American 
Universities.  It  seems  to  be  clear  that  such  Faculties 
will  be  a  vital  requirement  when  the  National  Re- 
search Institute  is  established  by  the  Dominion  Gov- 
ernment. If  the  industries  are  to  avail  themselves 
fully  of  the  facilities  for  research  which  it  is  the  in- 
tention of  the  National  Advisory  Council  for  Scienti- 
fic and  Industrial  Research  to  provide  the  Universities 
must  supply  the  trained  experts  to  conduct  necessary 
experiments. 

(4)  That  a  postgraduate  scholarship  or  fellowship 
be  offered  in  the  departments  of  economics  of  McGill, 
Toronto  and  Manitoba  Universities,  successively,  open 
to  women  graduates  of  any  Canadian  university,  for 
the  purpose  of  carrying  on  research  work  of  an  econ- 
omic character  in  the  industrial  or  home-making  oc- 
cupations of  women. 

(5)  That  a  matriculation  scholarship  be  offered 
at  various  Canadian  universities,  open  to  girl  matri- 
culants from  high  schools,  collegiate  institutes  and 
women's  colleges,  for  the  best  essay  on  the  economic 
importance  ironi  the  National  Standpoint  of  house- 
hold buying  or  on  the  training  of  girls  for  skilled  em- 
ployment. 

(6)  That  by  arrangement  with  the  Ministers  of 
Education  in  the  different  Provinces,  prizes  be  offered 
for  essays  by  school  children  on  national  industries 
or  on  the  value  of  trade  training  in  finding  advantage- 
ous employment. 

(7)  That  the  I'^xecutive  Committee  of  the  As- 
sociation consult  with  Hon.  Frederic  Nicholls,  \vith 
the  object  of  assisting  in  the  movement  which  he 
has  inaugurated  to  interest  the  Dominion  Government 
in  the  vital  problem  of  export  markets  and  in  organiz- 
ing the  industries  of  the  country  for  an  efficient  part- 
nership  with   the  Administration   in   finding,   extend- 
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ring  and  developing  trade  in  other  countries,  particular- 
ly during  reconstruction  in  iuirope,  in  confidence  that 
fsuch  trade  once  secured  will  be  held  to  the  common 
[advantage  of  Canada  and  the  other  countries  con- 
fcerned. 

(Sj  That  the  Association  through  its  ICxecutive 
'Committee  endeavor  to  arrange  for  a  Conference  with 
hhe  Mayors  of  Western  town  and  cities  with  the  ob- 
Iject  of  obtaining  more  accurate  knowledge  of  con- 
Iditions  in  the  Western  Provinces,  the  extent  and 
chiiractcr  of  their  natural  resources  and  the  oppor- 
tunities for  establishing  new  industries  or  branches 
;  of  I'^astern  Industries  in  favorable  locations. 

(9)  'J'hat  delegates  representing  agriculture,  the 
commercial  and  industrial  interests  and  the  univer- 
sities and  newspa])ers  of  Western  Canada  be  invited 
to  visit  the  industrial  communities  of  [""astern  Canada, 
as  the  guests  of  the  Association,  with  the  understand- 
ing that  an  invitation  to  members  of  the  Association 
to  visit  the  West  would  be  accepted  and  that  the  sole 
purpose  of  such  deputations  should  be  to  ac(iuire  more 
exact  knowledge  of  national  conditions  and  i)roblems. 

(10)  That  the  Association  try  to  arrange  confer- 
ences with  Railway  Brotherhoods  and  the  (ircat  War 
X'etcrans'  Association  for  mutual  consideration  of 
])roblcms  of  reconstructit)n  and  to  ensure  co-operation 
as  far  as  may  be  found  practicalvle  between  the  busi- 
ness interests  and  those  bodies,  in  devising  and  sup- 
])orting  measures  which  may  seem  to  be  necessary  to 
maintain  stability  and  prosperity.  , 

(11)  That  the  Association  undertake  to  organi/.e 
<3r  co-o])erate  in  the  organization  of  a  National  C<in- 
ference  to  consider  primary  education  in  relation  to 
the  duties  of  citizenship  and  to  which  distinguished 
educationists  from  (ireat  Britain  and  the  I 'tilted 
States  would  be  invited. 

(12)  That  the  J'-xecutive  CUnnniltee  iia\e  a  panipli- 
let  prepared,  showing  what  steps  are  being  taken  in 


other  countries  to  improve  relations  hctwe|||IM||ploy> 
ers  and  workmen  and  what  regulations  <jr  aSff^Mients 
affecting  particular  industries  are  being  tested  or  arc 
under  consideration. 

(13;  That  the  Association  issue  an  appeal  to  em- 
ployers and  industrial  companies  to  have  conferences 
with  their  workmen  in  order  that  the  staffs  of  manu- 
facturing and  other  business  enterprises  may  have 
fuller  knowledge  of  conditions  affecting  raw  materials. 
available  markets,  the  character  and  the  degree  of 
com|)etition  to  which  they  are  exposed  and  the  pro- 
blems of  readjustment  when  peace  is  restored. 

(14)  That  the  Kxecutive  Committee  also  have 
pamphlets  prepared  for  publication  in  newspapers  or 
periodicals  or  by  direct  publication  under  the  auspices 
of  the  Association  as  may  be  convenient  or  desirable 
on  the  following  subjects: — 

(a)  Democracy  and  Public  Credit;  (b)  I 
of  the  French  Revolution;  (c)  IrresjMinsible  ' 
ment  in  Russia;  (d)  Combination,  Co-operation  and 
iCtficiency :  (e)  Debt  and  Taxation  Before  and  After 
the  War;  (f)  Relation  of  the  Banks  to  Agriculture, 
liulustry,  and  National  Development;  (g)  Waste  in 
Local  Works  and  i'ublic  Buildings;  (h)  Sources  and 
Incidence  of  Taxation  in  Canada  and  the  United 
States;  (i)  British  Agricultural  and  Commercial 
Policy;  (j)  The  Relation  of  Wage  Karners  to  Japan 
and  the  United  States;  (k)  State  Aid  for  Industry;  (I) 
Federal  and  Provincial  Assistance  to  Agriculture  in 
Canada;  (m)  Advantages  of  Local  Markets;  (n)  Farm 
products  Produced,  Fx|Kjrted.  and  Consumed  in 
Canada;  (o)  The  National  Advantage  of  imp«irting 
factories  and  exporting  linished  prr)ducts;  (p)  The 
partnership  of  women  in  industry;  (q)  The  Home, 
the  Shop  and  the  [•':iitnr\  :  (rl  T.ix.iti' m  i  if  Iiui  iiiii--n 
and  Profits. 

Sir    John      \\  iiu^«'ii     i^     pii^iinni     '<i     Im- 

and  Major  A.  N.  Worthington,  secretary. 
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Mechanical   Rapid  Sand  Filtration  Plant 

for  Dorval,  P.  Q. 


Till-:  town  of  Dorval,   P.  (J.,  near   Montreal,  has 
just    put    into   operation    a    mechanical      rapid 
sand  filtration  plant,  the  plans  for  which  were 
drawn  by  Mr.  J.  A.  Roy,  of  Dupont.  Roy  and 
Haudoin,  consulting  engineers,  Montreal. 

The  plant  comprises  two  filter  beds,  with  a  total 
capacity  of  .=^00  U.  S.  gallons  per  minute;  a  coagula- 
tion basin  of  SO.OOO  gallons;  and  a  clear  water  well  of 
1(X),(XX)  gallons,  besides  which  there  is  an  elevated 
tank  for  storage  purposes.  The  water  is  taken  from 
the  St.  Lawience,  and  the  suction  main  is  connected 
with  both  high  aud  low  lift  pumps  so  that  in  the  event 
of  aiivthing  going  wrong  with  the  filters,  the  town  can 
still  be  sui)plied  with  water. 

Before  the  installatiim  of  the  filters,  the  water  was 
treated  bv  the  chlorination  process,  and  this  is  still 
utilized  a's  an  extra  |)recaution.  'J'he  apiiaratus  is 
located  in  the  old  pumping  h<mse.  which  also  contains 
the  high  service  pumps. 

Phe  new  plant  is  housed  in  a  two  storey  building 
33  x  47  ft.  with  an  extension  15  x  14.6  ft.,  in  which 
are  placed  the  two  new  low  lift  i)umps,  this  extension 


coinnnmicating  with  the  old  pumping  hou>e.  The 
building  is  of  reinforced  concrete  up  to  4  ft.  above 
ground,  with  12  in.  brick  walls  resting  on  the  con- 
crete. The  coagulation  ba.sin  is  13  ft.  deep,  constructed 
of  concrete,  and  e.\tends  2'i   ft.  below  ground  level. 

The  clear  water  basin  is  excavated  to  a  depth  of  6'/i 
ft.  and  extends  some  distance  beyt>nd  the  exterior  of 
the  building,  and  is  covere<l  with  2]j  feet  t»f  earth  to 
j)reveiit  freezing.  It  is  constructed  of  concrete  12  in. 
thick,  while  the  rtM)f  is  supi>«>rted  by  ct>ncrete  columns. 
The  coagulation  basin  is  covered  with  3  in.  planks, 
forming  the  operation  gallery.  The  filter  beds,  each 
S  ft.  (>  in.  X  14  ft.  (>  in.,  with  a  total  filtering  area  of 
2,sO  sq.  feet,  are  to  the  right  of  the  ojierating  platform. 

The  pipe  gallery  adjoins  the  filter  beds  and  is  l',i  (l. 
below  the  beds.  The  chemical  tanks  are  placed  on 
the  operating  floor.  an<l  arc  reacheil  by  a  stairway. 

The  low  lift   pumps  are  l<H'aletl  in  the  exteii«ion, 
this  room  being  4',.  feet  below  the  groir 
is  a   concrete   wash   water  reservoir  coin  *• 

gallons. 

The  upper  portion  of  the  filter  building  comprises 
the  engineers*  quarters.    The  ceiling  ^^^  the  first  floor 
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is  of  asbestos.  The  roof  of  the  buildinp  is  tar  and 
gravel,  and  that  of  the  extension  asbestos  shingle. 

I'^ach  filter  is  eciuipped  with  a  manifold  and  strain- 
er system,  consisting  of  a  6  in.  main  collector  pipe 
running  across  the  bottom  of  the  filter.  The  strainers 
consist  of  20  three-way  and  250  two-way  Wilson 
patent  strainers,  allowing  the  water  to  pass  through 
at  a  velocity  of  \'/.  feet  per  secontl.  The  air  for 
washing  is  su])plied  by  a  Roots  blower  giving  500 
cubic  feet  i)cr  minute,  and  is  located  in  the  old  pump- 
ing station.  It  is  directly  connected  to  a  1130  r.p.m. 
Westinghonsc  motor. 

Two  12  in.  cast  iron  inlet  and  overflow  troughs 
are  installed  in  each  filter.  These  allow  the  water 
to.be  distributed  over  the  filter  beds  and  al.so  carry 
off  the  dirty  water  after  the  filters  have  been  cleaned. 
The  troughs  have  concrete  sand  catcher  boards  and 
vent  pipes  to  prevent  the  sand  from  washing  away. 
The  rewash  water  is  discharged  into  a  concrete  tank 
through  an  8  in.  iron  pipe,  and  from  there  is  carried 
into  the  sewer. 

Vcntnri  tube  rate  controllers  with  hydraulicly 
o])erated  controlling  valves  are  connected  with  the 
effluent  pipes  of  the  filters.  A  master  controller  and 
operating  valve  is  placed  on  the  operating  floor,  this 
enabling  the  rate  of  filtration  to  be  changed  from  50 
per  cent  below  to  50  ])er  cent,  in  excess  of  the  rated 
capacity  of  the  filter.  Loss-of-head  gauges  are  mount- 
ed on  an  iron  stand  on  the  same  flf)or.  The  flow 
from  the  coagulating  basin  to  the  filter  beds  is  con- 


trolled by  a  10  in.  Chapman  circular  gate  valve  operat- 
ed from  the  operating  flfx»r,  while  the  wash  water  and 
rewash  water  gate  valves  are  also  operated  from  here. 

The  concrete  chemical  tanks  for  the  coagulant 
have  the  usual  equipment  of  agitators,  driven  by  a 
one  h.p.  motor  direct  connected  to  a  set  of  reduction 
gears  with  sprocket  chains :  dissolving  boxes,  chem- 
ical  solution  filters,  blow-off  pipes,  orifice  tanks,  etc. 

The  pumjjing  unit  consists  of  a  low  lift  double 
sucti(jn  split  shell  pump,  with  5  in.  suction  and  dis- 
charge pipes,  made  by  the  St.  Lawrence  I'ump  and 
Engine  Co.,  direct  connected  to  a  7'/j  h.p.  3  phase  220 
v.  60  cycle  motor,  and  a  7yi  x  lOj-i  x  12  Deane  duplex 
I)iston  pattern  pump,  the  latter  being  used  as  a  stand- 
by. Both  jjumps  have  a  capacity  t>f  500  gallons  per 
minute,  under  a  total  head  of  30  ft. 

Mr.  J.  O.  Meadows,  consulting  engineer,  Montreal. 
has  made  a  test  of  the  plant.  He  rejjorts  that  the  test 
was  satisfactory.  The  filter  water  was  well  clarified, 
the  bacterial  removal  being  good  taking  into  con- 
sideration the  very  low  germ  content  of  the  raw 
water  at  the  time  of  the  year.  A  .sample  of  the  filtered 
water  taken  8  hours  after  starting  the  filters  did  not 
show  the  presence  of  hydrate  '■••  -"-ix-ndcd  matter, 
after  being  held  for  12  hours. 

The  general  contract  was  lit  t'>  Mr.  .\rthur 
Bastien.  \Iontreal,  at  $35,300.  The  mechanical  equip- 
ment was  supplied  by  the  Norwcxxl  Engineering  Co., 
of  Canada,  Cowansville,  1*.  Q.,  of  which  Mr.  H.  \V. 
Hosford  is  manager. 


Easing  and  Super-Elevating  the  Highway  Curve 


Wri  H  the  advent  of  motor  vehicles  and  heavy 
motor  truck  transportation  .systems  it  is 
certain  that  we  shall  have  to  give  more  at- 
tention to  the  layout  of  highway  curves. 
On  account  of  the  extra  cost  it  has  not  been  the  uni- 
versal practice  of  highway  engineers  to  eliminate  cur- 
vature as  much  as  j)ossible  in  choosing  a  road  loca- 
tion. However,  just  as  the  railroad  locating  engineer 
must  confine  the  degree  of  curve  within  well  defined 
limits,  so  should  the  highway  engineer  avoid  curves 
which  limit  unnecessarily  the  "sight  distance."  Al- 
though the  demands  which  govern  the  design  of  rail- 
road lines  dififer  in  some  instances  from  highway  work, 
vet  the  increasing  weight  and  speed  of  vehicles  is 
bringing  to  the  front  certain  features,  (well  known  in 
railroad  work),  which  may  be  of  great  service  on  the 
highway  curve.  We  refer  to  the  subject  of  super-eleva- 
tion and  easement  curves. 

The  spiral  or  easement  curve  is  used  in  railroad 
location  to  make  the  change  of  direction  from  the 
tangent  to  the  curve  more  gradual  in  order  that  the 
car  wheels  may,  more  easily  adjust  themselves  to  the 
changing  alignment.  Rules  are  laid  down  governing 
the  length  of  spiral  necessary  for  certain  degrees  of 
curvature  and  are  commoidy  exi)ressed  as  a  function 
of  the  super-elevation,  e.g.,  f>0  feet  of  spiral  for  every 
inch  of  elevation  of  the  outer  rail.  The  degree  of 
curvature  of  the  spiral  increa.ses  from  zero  at  the  B.  S. 
to  the  same  degree  of  curvature  of  the  main  curve,  to 
which  it  is  joined  at  the  I-:.  S.  Although  it  is  not  ab- 
solutely necessary  to  spiral  a  highway  curve  as  is  the 
case  with  the  railroad  curve  yet  the  problem  of  in- 
creasing sight  distance  in  order  to  eliminate  collision 


in  many  instances  may  be  solved  to  some  extent  by 
inserting  a  spiral,  or  easement,  curve. 

It  is  true  that  the  greater  flexibility  of  the  motor 
truck  in  changing  direction,  as  compared  with  the 
trucks  of  a  railway  coach,  to  some  degree,  remove  the 
need  for  providing  an  easement  curve  }n  the  highway. 
but  the  easement  curve  enables  the  locating  engineer 
to  keep  as  near  to  the  straight  line  principle  as  pos- 
sible and  with  this  important  point  in  view  the  extra 
time  spent  in  locating  a  spiral  on  our  road  curx-es 
seems  to  be  justified  by  both  the  greater  ca«'  ■•■- 

ing  and  the  appearance  of  the  curve  in  the  i  r. 

Super-Elevation  of  the  Highway  Curve. 

Another  important'  factor  in  highway  design,  and 
one  which  was  formerly  considered  necessary  in  rail- 
road work  only,  is  that  of  super-elevation.  In  rail- 
road work  the  outer  rail  <iii  a  curve  i>  elevated  above 
the  grade  on  the  tanget  to  offset  the  tendency  of  the 
train  to  continue  in  a  straight  line  when  travelling  at 
high  speed.  As  in  the  easement  curve,  rules  are  laid 
down  for  the  amount  of  elevation  required  for  each  de- 
gree of  curve.  In  practice,  the  section  foreman,  by 
observing  the  effect  of  wear  on  the  rails,  determines 
whether  his  outer  rail  is  UMt  high  or  too  low.  If  too 
high  the  inner  rail  wears  more  rapidly  than  the  outer 
rail,  and  vice  versa.  When  the  rails  wear  equally 
the  elevation  is  correct,  under  existing  conditions. 

Although  in  the  highway  curve  the  conditions  are 
somewhat  diflPcrent.  yet  on  a  narrow  crown  t'  r 

follows  one  track  on  the  road  surface  to  a  I.tt  , 
and  where  heavy  trucks  arc  con  means  is 

necessary  to  prevent  all  the  w»..  -  ile  of  the 
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road  surface.  Judging  by  present  indications  it  is 
possible  to  foresee  the  introduction  of  trucks  of  a 
carrying  capacity  and  weight  which  were  hitherto  un- 
thought  of  and,  with  this  important  point  in  view,  it 
seems  opportune  now  to  provide  every  means  possible 
to  distribute  the  traffic  uniformly  over  our  road  sur- 


greater  degree  than  40  have  the  same  elevation,  as  it 
was  felt  that  to  carry  this  formula  to  extremes  would 
result  in  an  embankment  so  steep  it  would  be  danger- 
ous to  vehicles  standing  on  the  road  or  to  horses  walk- 
ing. 

The    easements   are    used    to    provide   a   transition 
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Table  of  offsets  and  super-elevations  for  easement  curves. 


faces  by  providing  adequate  super-elevation  on  curves 
and  to  ease  the  curvature  as  much  as  possible. 

The  accompanying  table  and  diagram  of  super- 
elevations and  offsets  for  easement  curves  are  used 
by  the  highway  engineers  of  King  County,  Washing- 
ton, in  the  construction  of  paved  roads.  The  tables 
are  the  outcome  of  the  experience  of  the  engineers 
with  existing  tables  which  did  not  appear  to  give  suf- 
ficient elevation  to  properly  accommodate  traffic. 
Roads  are  now  being  built  with  curves  laid  out  in  ac- 


(.fown 


,n*o*so 


from  the  tangent  to  the  main  curve  as  indicated  in 
A.  &  B  Fig.  1.,  and  the  change  from  the  regular  section 
of  the  pavement  to  the  full  super-elevation  is  made  en- 
tirely within  the  limits  of  the  easements. 

It  will  be  noted  that  the  casement  is  not  a  true  si)iral. 
as  at  the  ])oint  where  connection  is  made  with  the 
main  curve  the  radius  of  the  easement  is  bound  to  be 
somewhat   less  than   that   of   the   main   curve. 

It  is  believed  that  the  tables  are  self-explanatory, 
but  the  following  example  of  an  application  is  given: 

Assume  that  the  main  curve  is  one  of  30  deg.  and 
it  is  desired  to  find  the  proper  data  to  lay  out  the  super- 
elevation and  the  easement. 

Enter  the  table  along  the  center  line  showing  the 
degree  of  curve.  The  amount  of  offset  from  the  tan- 
gent will  be  found  in  the  column  immediately  above 
corresponding  to  the  distance  from  the  beginning  of 
the  easement  shown  in  the  left-hand  column,  while 
the  super-elevation  for  a  20-ft.  roadway  is  indicated  im- 
mediately below,  the  distance  from  beginning  being 
indicated  in  the  left-hand  column  as  before.  Tabulated 
data  for  a  30  deg.  curve  are  given  in  the  following 
table : 

30-deg.  Main  Curve— SO-ft.  ILisement— 20-ft.  Road- 
way. 

Beginning  of  Offset  from        Super-elevation 

Easement,  in  Feet      Tangent,  in  Feet       H,  in  Feet 


Fig.  1  -Diagram  for  easement  curves. 


be 


cordance   with   these   tables   and   they   appear   to 
giving  satisfaction  to  all  who  are  using  them. 

The  super-elevations  given  are  based  upon  an  em- 
pirical formula : 

H=.05d ;  where  H=the  super-elevation  of  a  20-ft. 
roadway  in  feet,  and  d  is  the  degree  of  curAe. 

This  formula  was  used  for  curves  up  to  40  deg.  and, 
as  will  be  noted,  by  reference  to  the  table,  curves  of  a 


10. 
20. 
30. 
40. 
50. 
60. 
70. 
80. 
90. 


.  .05 
.  .20 
.   .44 

.  .7S 
A. 29 
.1.90 
.2.S4 
.4.20 
.6.58 


.  .02 
.  .09 
.  .21 
.  .38 
.  .59 
.  .84 
.1.15 
.1.41 
.1.50 


It  should  be  noted  that  one-half  of  the  easement  is 
laid  off  on  the  the  tangent  before  reaching  the  begin- 
ning of  the  original  curve. 
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New   G.  P.  R.   Viaducts   at   Toronto 


THIC  dimhlc  tracking  of  the  Nortli  Tornntu  Mib- 
divisioii  of  the  Canadian  Pacific  Railway,  be- 
tween Leaside  and  North  T(>rt)iito  is  now  near- 
iiig  completion,  and  involvetl  the  replacement 
of  bridges  (known  as  0.9  and  1.8)  which  heretofore  had 
been  trestles  constructed  of  steel.  'J"he  work  of  erection 
of  the  new  bridges  has  been  described  from  time  to 
time  during  the  past  year  iii  the  Contract  Record,  not- 
ably in  the  following  issues:  August  22,  1917,  page 
711;  November  7,  1917,  page  917.  and  April  .?,  191S. 
page  261. 

Owing  to  th<j  high  price  of  steel  and  the  difticu'ty 
of  procuring  it  since  the  war  began,  it  was  decided  to 
use  reinforced  concrete.  The  bridges  were,  therefore, 
constructed  of  this  materia!  and  are  a  triumph  of  rail- 
way constructit>n  work.  No.  0.9  being  3S(>  feet  long  and 
90  feet  high,  carrying  two  tracks,  and  No.  1 .8  of  simi- 
lar dimensions,  but  a  three-track  structure.  The  length 
of  the  indi\i<iual  spans  and  the  details  of  their  con- 
struction are  believed  to  be  unprecedente<l  in  the  en- 
gineering world.  Previous  to  this  no  reinforced  con- 
crete beam  with  a  length  of  more  than  25  feet,  has 
been  attempted ;  the  s|)ans  of  these  two  C.P.R.  struc- 


tures are  each  from  .>5  to  ,v  feet  long.  I'hese  spans 
have  been  made  possil)le  by  the  em|>l'\vmrnt  of  unit 
construction,  by  which  each  span  wa  -  two 

T  beams,  which,  after  being  manui  ir  the 

work,  were  laid  side  by  side  on  the  previously  built  re- 
inforced concrete  towers.  The  towers  themselves  are 
really  reinforced  concrete  buildings  constructed  in  the 
usual  manner  by  means  of  wtxxlen  forms  built  around 
a  steel  reinforcement  which  was  previ<iusly  a-i-^cniblc*! 
and  securely  wired  t<^getlu'r.  This  work  v 
ing  the  winter,  at  a  time  when  the  teni; 
below  freezing  point ;  it  was  jwrformed  inside  ot  what 
was  virtually  a  building  erected  to  maintain  a  suitable 
temperature  around  the  newly  deposited  conncrcte  un- 
til it  was  out  of  danger  of  damage  by  frost. 

These  two  structures  are  provided  with  narrow 
sidewalks,  and  hand  rails  which  enable  trainmen  to 
move  conveniently  alongside  standing  trains.  TTie 
hand  rails  add  considerably  to  the  aesthetic  appearance 
of  the  structures  which  are  artistic  in  appearance,  and 
at  the  same  time  satisfactory  from  a  grnerni  and  utili- 
tarian jw>int  of  view,  bes-  ;»erman- 
ent.    Both  are  designed  i                                       ;  engines 
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in  existence  with  a  considerable  margin  of  safety.  The 
two  structures  are  so  solid  that  when  passing  over 
them  on  a  train  one  gets  the  impression  that  he  is  on 
a  solid  fill  instead  of  a  bridge. 

The  method  employed  in  the  erection  of  the  rein- 
forced concrete  spans  is  a  specially  interesting  feature 


Fig.  2-^A  view  of  the  bridge  floor— loolting  west. 

of  the  structures.  Each  slab,  as  a  unit,  weighed  55  tons, 
which  was  the  limit  load  that  could  be  handled  by  the 
C.P.R.  100  ton  .standard  wrecking  cranes.  The  crane 
engaged  handled  110  slabs,  each  55  tons  in  weight,  or 
in  all,  something  like  6,000  tons,  and  all  this  was  done 


Fig.  3-Understructure  of  C.  P.  R.  Viaduct. 

without  a  single  mishap  to  either  men  or  material.  The 
method  of  placing  these  slabs  was  described  in  detail 
in  the  "Contract  Record"  of  April  3,  1918,  p.  261.  An- 
other remarkable  feature  is  that  both  structures  were 
built  without  interruption  from  the  beginning  pf  June, 


1917,  to  the  beginning  of  July,  1918,  which  was  a  shor- 
ter period  than  would  have  been  required  to  manufac- 
ture and  erect  similar  structures  in  steel.  Passenger 
and  freight  traffic  on  the  C.P.R.  main  lines  was  con- 
tinued without  interruption  over  temporary  wooden 
trestles  during  the  progress  of  these -interesting  works. 
The  photographs  herewith  show  the  most  recent 
views  taken  of  the  bridge  near  Yonge  street.  Fig.  1 
shows  a  view  with  the  reservoir  ravine  as  a  back- 
ground ;  Fig.  2  is  a  view  looking  west  into  the  new 
North  Toronto  station,  and  Fig.  3  is  a  close-up  view 
of  the  concrete  understructure. 


Clamp  for  Lifting  Barrels  With  a  Crane. 

HERE  it  is   necessary  to  lift  a   number     of 

barrels  on  a  large  construction  job  the  clamp 

shown  in  the  cut  is  very  useful.     Although 

the  device  may  be  constructed  of  materials 

a  dimension    in    keeping    with    the    requirements 


w 


of 

of    the    work    in    hand 

thick     will      be      found 


cold    rolled    steel     ^     inch 
adequate     for     lifting     the 


VIEW  LOOKING  DOWN 


ordinary  50  gallon  barrel.  The  operation  of  the  clamp 
is  similar  to  a  pair  of  ice  tongs  and  when  once  drop- 
ped over  the  body  of  the  barrel  it  will  not  slip.  A 
considerable  amount  of  time  and  labor  may  be  saved 
by  using  this'  clamp  in  preference  to  picking  up  the 
barrels  with  nets  and  end  hooks. 


Repairing  Rubber  Pump  Valves. 

An  easy  method  of  repairing  rubber  pump  valves 
which  have  become  worn  is  described  by  Mr.  T.  Ryan, 
in  "Coal  Age"  :— 

It  is  not  uncommon  for  practically  new  valves  to 
develop  such  large  holes  that  the  efficiency  of  the 
jjump  is  much  reduced  by  the  escape  of  water.  To 
overcome  tViis,  the  valve  is  taken  out  and  the  hole 
|)unched  somewhat  larger  than  desired.  A  plug  cut 
from  a  discarded  \  aK  e  is  then  pressed  into  the  hole 
with  rubber  cement.  This  leaves  a  blank  valve  in 
which  a  new  h'lle  <.)f  any  desired  size  can  be  punched 
When  this  bui  hing  beconies  worn,  it  is  easy  to  remove 
it  and  insert  unother.  It  is  possible  to  bush  valves 
to  fit  worn  spindles  in  this  way,  and  keep  the  spindles 
in  service  for  a  long  time  after  they  would  ordinarily 
be  discarded. 


The  Armstrong  Cork  Companj',  Pittsburgh,  Pa., 
are  distributing  a  little  publication  on  Nonpareil  In- 
sulating Brick  for  furnaces  and  ovens.  Copies  may 
be  had  on  request, 


AuKllst    T,    l!H8 


THE    CONTRACT    RECORD 


Ml 


Safe  Water  Standards — Necessity  of  Impress- 
ing Consumer  with  Value  of  Pure  Water 


THKRI-:  is  little  doubt  that  the  water  consumer 
judfjes  the  purity  of  his  supply  largely  by  its 
appearance  aiul  taste.  If  water  is  colorless  it  is 
accepted  as  hciufj;  pure,  while  on  the  other  hand, 
turbidity  denotes  inijmrity  and  the  presence  of 
matter  in  suspension ;  nevertheless  the  clear  sample 
may  contain  disease  producing  bacteria,  while  the 
turbrd  one  may  contain  altogether  harmless  ingredi- 
ents.. 'J"he  inii^ortancf  of  bacteriological  analysis 
should  not  be  nndercstiuiated  and  means  should  be 
taken  to  impress  the  consumer  with  the  fact  that  wa- 
ter should  not  be  judged  by  its  appearance  only,  and 
as  urged  in  a  paper  before  the  Chemical  and  Bacterio- 
logical Section  of  the  American  Waterworks  Associa- 
tion, by  Mr.  William  Orchard,  universal  .standards  of 
purity  should  be  adopted  : 

Whether  or  not  we  are  governed  by  arbitrary  or 
tentative  standards,  more  or  less  definitely  fixed,  those 
who  in  the  course  of  their  work  aae  called  upon  to  in- 
terpret large  number  of  bacteriological  analyses,  un- 
questionably are  governed  by  standards  that  they  have 
set,  upon  which  the  inter])retation  is  based,  and  this  in- 
ter])retation  is  made,  first,  without  reference  to  a  sani- 
tary survey ;  and,  second  in  conjimction  with  a  sanitary 
survey  to  determine,  if  jiossible,  the  sources  of  any  aj)- 
l)arent  pollution.  But  these  ])ersonally  established  wa- 
ter standards  vary  with  the  individual's  interi)retation 
of  the  analyses. 

A  water  showing  ct)li  in  0.1  c.  c.  regularly  will  un- 
questionably be  condemned,  as  will  also,  without 
doubt,  a  supply  usually  showing  coli  in  1  c.  c. 

A  water  showing  coli  frequently  in  5  c.  c,  and  oc- 
casionally in  1  c.  c,  will  very  likely  be  rejected  by  most 
sanitarians,  although  the  frequency  with  which  such 
supplies  arc  furnished  to  consumers,  without  rigorous 
steps  being  taken  to  improve  the  quality,  is  surprising. 
When  we  reach  a  water,  however,  with  coli  pre- 
sent frequently  in  10  c.  c.  quantities,  and  occasionally 
in  smaller  amounts,  the  interpretation  of  the  analysis 
lies  very  largely  with  the  individual,  and  the  supply 
may  be  rejected  or  passed  in  accordance  with  the  indi- 
vidual's standards. 

The  Consumer's  Standard. 
ihc  water  standard  set  by  the  consumer  i>  for  the 
most  part  of  appearance.  If  a  water  is  not  turbid  or 
colored,  he  is  usually  .satisfied.  Unless  his  immediate 
familv  has  been  vitally  touched  by  the  effects  of  an 
impure  water  supply,  he  is  not  solicitous  about  the 
((uality  of  the  supply.  The  complacent  and  erroneous 
impressions  that  many  water  consumers  have  in  refer- 
ence to  their  supplies  mu.st  be  eliminated  by  careful, 
painstaking  publicity  and  education.  In  discussing  wa- 
ter supplies  of  various  communities  with  non-technical 
men  and  water  consumers,  one  is  fretiuently  advised 
that  the  water  supply  is  the  purest  in  the  country: 
that  it  is  99.9  per  cent  pure;  or,  that  it  is  well  water 
that  never  sees  the  light  of  day  and  is  absolutely  safe. 
The  individual  cannot  be  blamed  for  resting  secure  in 
these  assertions,  for  he  does  not  know  better. 

Most  of  those  present  at  this  meeting,  in  going  into 
a  strange  city  or  town,  do  not  drink  the  water  furnish- 


ed until  the  nature  of  the  supply  has  been  ascertained. 
Many  of  us  abstain  from  drinking  water  when  on  road 
trips,  even  in  territories  where  other  liquid  refresh- 
ments are  not  easily  obtained,  simply  because  we  ap- 
preciate the  pollution  that  a  water  may  carry  and  the 
danger  that  may  lurk  in  a  tumblerful.  The  average 
consumer,  however,  seldom  gives  this  matter  a  thought 
because  his  training  has  not  taught  him  to  do  so. 

Typhoid  Kills  Too  Many  People. 

.\  more  comjilete  and  masterful  presentation  of  the 
value  of  pure  water  than  that  contained  in  Johnson's 
])aper,  "The  Typhoid  Toll,"  was  probably  never  pre- 
sented before  any  association.  In  it,  the  author  says 
that  more  peo|)le  are  killed  every  year  by  typhoid  fever 
than  by  railroads.  The  water  consumer  will  stop  and 
look  before  he  crosses  a  railroad  track.  We  must  make 
him  stop  and  think  before  he  drinks  a  glass  of  water. 

Necessity  of  Publicity. 

\  pure  water  supply  is  a  good  dollars  and  cents  bus- 
iness proposition;  why  not  treat  it  as  such?  Why  not 
pattern  our  conduct  as  a  water  works  association  after 
that  of  a  successful  business  organization?  .Arc  we  not 
all  of  us,  water  works  superintendents,  engineers,  che- 
mists, bacteriologists,  manufacturers,  or  what  not,  of- 
fering our  services  and  our  ])roduct,  water,  to  our  fin- 
al customer,  the  consumer  ?  Being  honorable  men.  we 
want  to  give  him  the  best  that  he  will  pay  for,  and  he 
will  only  pay  for  the  best  when  he  is  educated  to  its 
need.  With  the  consumer  educated  and  demanding  the 
best  in  water  suj)plies,  there  will  be  no  further  danger 
from  the  non-technical,  disinterested,  or  slovenly  water 
works  vevfl'^"-  f<>r  he  will  not  be  pemitted  to  do  busi- 
ness. 

Looking  at  this  matter,  then,  as  a  business  propo- 
sition, seeking  to  find  a  market  for  a  water  supply  of 
higher  standards  than  most  of  those  at  present  furnish- 
ed, should  it  not  be  approached  in  the  same  manner  as 
any  successful  business  campaign?  Given  a  good  pro- 
duct for  which  there  is  a  market,  the  success  of  any 
business  depends  on  bringing  the  product  to  the  atten- 
tion of  those  using  it,  and  that  can  only  be 
advertising  and  publicity.  Why  not  have  this 
tion  act  as  an  advertising  or  publicity  medium  to  ob- 
tain higher  standards  on  the  part  of  the  technical  and 
non-technical  water  works  man  and  also  the  consum- 
er? Begin  with  the  consumer;  advertise  to' him  the 
value  of  better  water  so  that  he  will  demand  the  best. 
and  be  willing  to  pay  for  it.  Then  he  will  get  it. 
.\re  we  not  lacking  in  the  fulfillment  of  the  highest 
objective  of  this  association  unless  we  endeavor  by 
every  means  at  our  disposal  to  educ.iti'  tin-  .^i-nt-ml  nnh- 
lic  as  to  the  value  of  pure  water? 

Let  us  suppose  that  graphic  iilu.stration.->  ot  the 
value  of  pure  water  were  to  be  incorporated  in  eveni' 
public  health  exhibit  in  the  country  were  to  be  made 
part  of  travelling  exhibitions:  to  be  incorporated  by 
the  Boards  of  Education  in  instructions  given  in  school 
rooms,  and  disseminated  by  every  educational  medium. 
It  would  not  be  long  before  the  demand  for  better  wa- 
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ter  would  be  so  insistent  as  to  cover  the  entire  coun- 
try. 

Advertise  Necessity  of  Pure  Water. 

And  with  the  objective  of  creating  this  demand  on 
the  part  of  the  consumer,  and  thus  offsetting  the  dele- 
terious influence  of  the  careless  water  vendor  (and  to 
support  the  technical  water  works  man  in  the  promul- 
gation of  higher  standards  of  water  supplies)  this  sug- 
gestion is  offered :  that  this  association  appoint  a  com- 
mittee to  consider  the  feasibility  of  a  joint  board  to 
consist  of  four  members,  these  four  men  to  appoint  a 
publicity  or  press  agent,  who  might  well  be  one  of  the 
secretaries  or  editors  of  those  associations,  whose  sole 


duty  would  be  to  spread  the  propaganda  of  better  wa- 
ter supplies.  There  are  many  ])roblems  presented;  the 
cost  of  broadcast  pu])licity  at  first  would  be  prohil)itive 
but  intensive  advertising  campaigns  could  easily  l>e 
conducted  in  certain  localities. 

This  is  a  tremendous  undertaking,  hut  unquestion- 
ably it  is  worth  while.  It  is  a  campaign  which  would 
take  years  to  properly  cover  the  country,  and  it  is  not 
to  be  ex])ecte(l  that  the  tangible  results  would  be  im- 
mediate. That  the  end  to  Ije  accomplished  is  a  good 
one  is  beyond  dispute,  and  in  aiding  to  spread  the  gos- 
pel of  pure  water,  this  association  will  fulfill  its  high- 
est function. 


:i 


Is  Wood  a  Suitable  Material  for  the  Construe 

tionof  Mill  Buildings?  H 


-By  W    Kynoch,  B.  Sc.  F.E.,  and  R.  J.  Biair,  B.  A. 


Tl  IE  h'orest  Products  Laboratories  have  fre- 
quently had  occasion  to  draw  attention  to  the 
serious  financial  losses  resulting  from  the  rav- 
ages of  so-called  dry  rot  in  mill  or  factory  build- 
ings of  wooden  construction.  Numerous  cases  in  which 
this  trouble  has  occurred  in  Canadian  buildings  have 
been  carefully  investigated  and  one  of  these,  which 
has  been  under  observation  for  upwards  of  a  year,  af- 
fords a  typical  example  of  a  deplorable  state  of  affairs 
which  could  have  been  entirely  avoided  had  those 
concerned  in  the  erection  of  the  building  been  guided 
by  the  necessary  knowledge  of  the  technology  of  tim- 
ber and  the  mechanism  of  the  decay  of  wood. 

From  the  point  of  view  of  the  owners  of  the  build- 
ing the  facts  are  as  follows :  F"ive  years  ago  a  large  fac- 
tory building  was  constructed  with  heavy  timber  col- 
umns and  beams  and  laminated  floors  of  2  in.  x  6  in. 
planks  overlaid  by  %  inch  hardwood.  The  timber 
was  only  partially  seasoned  when  installed.  The  oper- 
ations carried  on  in  the  building  are  such  that  the 
relative  humidity  in  the  interior  is  usually  high.  Seri- 
ous decay  was  first  noted  about  three  years  after  the 
erection  of  the  factory,  and  since  that  time  has  ap- 
parently become  steadily  worse.  The  tearing  out  of 
practically  the  whole  of  the  timber  construction  has 
now  become  imperative  and  such  is  the  prejudice 
against  wood  as  a  structural  material  which  has  been 
created  in  the  minds  of  the  owners  that  they  have  de- 
cided to  replace  entirely  with  reinforced  concrete,  at 
an  estimated  expenditure  of  $100,000. 

From  a  technical  standpoint  some  additional  im- 
portant facts  present  themselves.  The  decay  of  wood 
is  due  to  the  action  upon  it  of  low  forms  of  plants 
known  as  wood-destroying  fungi  and  bacteria.  I'^ir 
])ractical  puri)oses  the  I)acteria  may  be  ignored.  The 
germs  of  decay  are  no  more  inherent  in  timber  than 
tobacco  is  inherent  in  a  tobacco-pipe;  infection  must 
come  from  outside  and  sound  wood  becomes  infected 
in  two  ways,  namely,  by  contact  with  either  tissue  or 
s])ores  of  a  wood-destroying  fungus  under  suitable 
conditions  of  temperature,  moisture  and  air  supply. 
It  should  be  noted  that  this  is  not  merely  an  intere.st- 
ing  theory.  It  is  a  hard  fact  proved  beyond  dispute 
by  extensive  research  and  thousands  of  carefully  con- 
ducted tests,  and  we  can  now  induce  decay  in  timber 
at  will  in  the  laboratory.    A  number  of  kinds  of  fungi 
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which  can  be  definitel)'  identified  are  responsible  for 
the  destruction  of  timber  in  buildings.  In  the  par- 
ticular case  under  discussion  the  range  of  temperature 
and  relative  humidity  of  the  air  in  the  factory  were 
such  as  to  ])rovide  exceedingly  favorable  conditions 
for  the  growth  of  several  of  the  most  destructi\e 
kinds.  In  addition  the  unseasoned  state  of  the  tim- 
ber facilitated  decay  because  it  was  not  even  necessary 
for  the  wood  to  absorb  water  from  the  humid  air  be- 
fore reaching  the  moisture  content  permitting  the  ac- 
tion of  the  destructive  agent — the  moisture  was  there 
already.  Lastly,  a  large  cpiantity  of  the  timber  used 
was  of  the  character  shown  in  h'ig.  I — that  is  to  say,  of 
rapid  growth  and  low  density.  Different  ])ieces  of 
wood,  even  of  the  same  species,  differ  in  their  ability 
to  resist  attack.  Fig.  2  shows  timber  of  slower  growth 
and  higher  density  and  ])ossessing  much  greater  re- 
sistance to  wood-destroying  fungi.  What  occurred, 
therefore,  was  that  timber  of  low  resistance  in  a  con- 
dition to  in\ite  decay  (i.e.,  unseasoned)  was  placed  in 
a  building  in  which  the  operations  to  be  carried  on 
gave  rise  to  very  favorable  conditions  for  the  growth 
of  several  e.xtremely  destructive  kinds  of  fungi.  It  is 
therefore  obvious  that  it  could  have  been  predicted 
that  in  all  human  i^robability  decay  of  the  timber 
would  occur. 

No  Mystery  About  It 

.Such  instances,  and  they  are  numerous,  raise  two 
important  points  for  the  consideration  of  the  building 
lumber  trades.  Firstly,  they  bring  wood  into  serious 
disrepute  as  a  structural  material.  Secondly,  they  do 
not  sim])ly  ha])i)en  without  warning,  like  an  earth- 
quake, nor  are  they  due  to  some  mysterious  and  un- 
known cause.  The  cause  is  known  and  the  trouble 
can  he  ])reventcd  by  proper  procedure.  Wood  initially 
sound  will  last  for  an  indefinite  ])eriod  so  far  as  de- 
cay is  concerned,  if  any  one  of  the  factors  essential 
to  the  growth  of  fungi  is  lacking  or  can  be  effectixely 
controlled.  The  moisture  factor  is  especially  imjjort- 
ant.  If  the  required  amount  of  moisture  is  present 
in  the  wood  the  fungi  can  grow  in  it.  If  it  can  be 
kept  thoroughly  air-dry  their  growth  is  absolutely  pre- 
vented. It  is,  of  course,  rarely  practicable  under  or- 
dinary conditions  to  control  the  moisture  content  of 
the  wood,  the  humidity  of  the  air.  temiK-raturc  or  air 
supply.  The  food  su])ply  of  the  fungus,  however,  that 
is,  the  wood  itself,  can  readily  be  controlled  in  that 
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by  c'filkiciit  iiiii)re},mation  with  a  suitable  preservative 
it  can  be  made  clicmifally  ini|)o.ssil)lc  for  the  fiinj(us 
to  act  uiion  it.  In  the  particular  mill  with  which  wc 
arc  now  concerned  the  conditions  were  so  exacting 
that  the  timber  should  without  doubt  ha\e  received 
efficient  i)reservativc  treatment. 

The  selection  of  the  preservative  to  be  used  fur  the 
treatment  of  timber  for  a  mill  or  factory  buildinj^ 
should  depend  on  the  circumstances  of  the  particular 


case.  .\  material  which  has  been  employed  in  several 
cases  in  Canada  and  the  United  States,  known  to  the 
Laboratories,  is  mercuric  chloride  (corrosive  subli- 
mate). This  ])reservative  has  been  in  commercial  use 
to  a  rather  limited  e.xtent  for  many  years  for  the  treat- 
ment of  timber  for  various  purposes,  both  in  Iuiro])e 
and  on  this  continent  and  has  j^iven  excellent  results. 

r.efore  the  war  several  concerns  of  which  the 
writers  have  knowledj^'e  treated  timber  with  mercuric 
chloride  for  u.se  in  their  own  mill  buildin,y;s,  at  a  cost 
of  about  $3.00  per  thousand  feet  li.M.  The  price  of 
the  preservative  has  since  advanceed  so  }jrcatly.  how- 
ever, that  it  mi,!L;ht  in  .some  cases  i)rove  ])rohibitive  at 
the  i)rcsent  time.  Other  less  costly  preservatives 
which  mii^ht  he  u.sed  are  zinc  chloride  and  .sodium 
lluoride.  The  Laboratories  would  be  t,dad  to  furnish, 
on  request,  further  particulars  rej^ardin^  the  use  of 
these  materials  for  the  treatment  of  timber  for  mill 
buildiui^s.  Timber  to  be  treated  with  pre.servativcs 
should  always  be  thoroughly  air-dry.  Treatinjj  j^reen 
or  very  wet'wood  is  time  and  money  wasted,  as  little 
or  no  penetration  of  the  preservative  can  hv  secured. 
In  the  case  of  lar^e  structural  timbers,  which  fre- 
quently take  years  to  beconie- seasoned,  the  outer  inch 
at  lea.st  should  be  reasonably  dry  before  treatment. 

In  mill  or  factory  buildin.ijs  or  i)arts  of  the  .same, 
where  the  operations  carried  on  create  very  favorable 
conditions  for  the  j^rowth  of  funsji,  the  use  of  untreated 
timber,  especiallv  timber  of  low  density,  or  timber  con- 
taiiiini;-  much  sapwood,  is  invitinij  disaster.  If  the 
timlier  bo  erticiently  treated,  however,  there  is  no  ob- 
jection to  the  i)re.sence  of  a  considerable  projiortion 
of  sound  sapwood  or  to  the  use  of  .-sound  second  qual- 


ity or  low  density  wood,  provided  that  where  ne<*e«»- 
sary  due  allowance  he  matte  for  the  lower  .'it-  ! 

the  lighter  material.       The  added  co.st  of  i:  ii 

could  therefore  in  some  cases  be  partially  offset  by 
using  less  costly  timber. 

It  must  not  he  inferred  that  treatment  of  timl>er 
for  mill  construction  is  always  necessary.     It  is       ' 
requisite  where  the  conditions  are  especially  exa^  ■ 
In  other  cases  the  use  of  timber  of  the  proper  qr 
and  the  observance  of  certain   precautions  will   , 
reasonable  assurance  of  immunity  from  decay.      1  he 
following  precautions,  some  of  which   would  recjuirc 
modification  in  individual  cases,  have  lieen  menticmed 
by  the   Laborat(»ries  on   previous  occasions,  but  will 
bear  repetition  here. 

(1)  Only  dense     material     of    the    more    dv 
species  should  be  used,  and  the  proportion  of  "-a; 
allowed  should  be  small. 

(2)  The  timber  should  be  carefully  in.sptv.-..  .  .. 
soundness,  density  and  proportion  of  heartwtKtd,  and 
material   not   up  to  specifications  should   be   rejected. 

I.))  I'lanking  should  be  thoroughly  .seasoned  in  all 
cases.  In  large  timbers  the  outer  inch  at  least  should 
be  reasonably  dry. 

(4)  Timber  delivered  on  the  work  should  be  piled 
out  of  contact  with  the  soil  .hh!  ullb  ;iii\  im-niind 
wood. 

iS)  .'MI  rea."<onable  and  pi  <u  in  .ii>n  pi  j-i  .luiiiui-- 
should  be  taken  to  keep  the  w(K»d  as  dry  as  possible 
before  an<l  during  construction. 

(6)   Laminated  Hoors  should  not  be  built  while  the 
wood  is  wet.     If  this  is  unavoidable  it  i- 
procccd  as  follows:     .\s  .soon  as  the  buii  .    „ 
pleted  and  the  heating  plant  installed,  close  all  doors 


and  windows,  raise  the  temperature  inside  the  build 
ing  to,  say.  120  degs.  F.,  or  as  near  this  aii  jw- 
and  maintain  this  condition  for  several  day.s.     h 
can  be  done  before  building  paper,  pitch  or  hardwood 
Mooring  is  applied  over  the  laminated  Htntrinc  ' 

the  better.     ( In  the  case  of  storage  or  other 
not  provided  with  heating  j>lants  it  is  >■ 
some  temporary    means    of    heating    n 
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Where  this  is  not  feasible  it  would  be  safer  to  build 
with  treated  timber). 

(7)  Wood  should  not  be  covered  with  plaster  or 
other  materials  or  painted  until  at  least  two  years  after 
the  building  has  been  occupied. 

(8)  Construction  at  joints,  where  beams  enter  walls, 
etc.,  should  be  such  as  to  permit  of  ample  ventilation. 

(9)  Special  care  should  be  taken  in  the  construc- 
tion of  roofs  when  untreated  timber  is  used.  It  is 
necessary  to  have  the  interior  roof  planking  thoroughly 
insulated  so  as  to  prevent  condensation  of  moisture  on 
it  in  winter. 

(10)  An  examination  of  the  planking  and  timbers 
should  be  made  periodically,  say  half-yearly,  during  the 
first  three  or  four  .years  after  the  completion  of  the 
building. 

That  timber  frequently  becomes  infected  in  the 
lumber  yard  and  that  trou1)le  from  decay  in  mill  build- 
ings often  arises  from  the  installation  of  such  infected 
timber  is  beyond  (|uestion.  Where  infection  occurs 
in  the  lumber  yard  it  is  usually  due  to  the  exi.stence 
of  conditions  which  foster  the  growth  of  fungi,  such 
as  the  following: 

(1)  Location  of  yard  in  a  damp  low-lying  situa- 
tion or  neglecting  to  provide  |)roper  drainage. 

(2)  Allowing  decaying  waste  wood  to  accumulate 
in  the  yard  and  to  form  centres  for  the  distribution 
of  infection. 


(3)  Using  partially  decayed  foundation  timbers  for 
lumber  piles,  whereby  disease  is  transmitted  to  sound 
lumber  piled  on  same.  (Foundation  timbers  should 
preferably  be  thoroughly  impregnated  with  creosote 
oil). 

(4)  Piling  lumber  too  near  the  ground,  thus  re- 
tarding circulation  of  air  where  it  is  most  needed  and 
kee])ing  timber  in  the  lower  part  of  the  piles  in  a 
favorable  condition  for  infection. 

(5)  Using  diseased  spacers  in  lumber  piles. 

(6)  Permitting  diseased  timber  to  remain  as  ])art 
of  permanent  structures  in  the  yard. 

Timber  possesses  several  important  advantages 
over  other  materials  for  interior  construction  in  mill 
or  factory  buildings.  For  example,  the  initial  co.st  is 
ajjpreciably  lower,  alterations  and  extensions  can  be 
more  easily  and  cheaply  effected,  construction  can  be 
completed  in  a  shorter  time  and  conditions  are  fre- 
(juently  more  conducive  to  health  and  therefore  to 
efficient  work  on  the  part  of  employees.  Lower  insur- 
ance rates  can  be  secured  for  a  sprinklered  building  of 
the  standard  mill  construction  type  than  for  so-called 
fireproof  buildings  not  protected  by  sprinklers.  'I'lie 
only  serious  objection  to  the  use  of  timber  for  this 
purpose  is  its  tendency  to  decay  and  as  we  have  en- 
deavored to  show  the  cause  of  the  disease  is  known  and 
prexentive  measures  are  neither  difficult  nor  costly. 


The  Manifold  Uses  of  Paint  in  Warfare 


NOT  only  does  paint  play  an  important  part  in 
the  preservation  of  building  materials  from 
weathering  effects  but  the  valuable  service 
which  it  is  giving  in  the  army  renders  it  al- 
most indispensible.  The  uses  of  paint  in  warfare  are 
almcst  innumerable.  It  is  used  as  a  means  of  identify- 
ing different  kinds  of  shells,  as  they  lay  in  almost  lim- 
itless rows  behind  the  lines,  as  well  as  to  protect  them 
against  the  corrosive  influence  of  sea  air  and  water. 
In  this  instance  the  paint  must  be  free  from  lead  so 
that  if  any  of  the  contents  of  the  shells  come  in  con- 
tact with  the  paint,  no  explosive  salts  will  be  formed 
with  the  consequent  complications  and  danger.  As  a 
means  of  baffling  the  enemy's  observation  scouts  in 
regard  to  the  location  of  batteries,  important  cross 
roads,  etc.,  it  has  played  an  important  part.  The  Rus- 
sian Cossacks,  early  in  the  war,  painted  their  horses  to 
blend  with  the  landscape  coloring.  While  it  would  be 
impossible  to  enumerate  all  the  uses  to  which  paint  is 
applied  in  warfare,  the  following  article  by  Mr.  M.  G. 
Debonnet,  in  the  Painters'  Magazine,  enunciates  many 
instances  in  which  paint  is  playing  an  important  part 
in  the  present  great  war. 

Officers  teaching  the  firing  of  rifles,  etc.-,  to  novices 
are  furnished  with  painted  "designation  targets"  for 
indoor  instruction.  These  are  about  12  ft.  x  15  ft., 
and  are  representative  of  such  bits  of  landscape  as  may 
be  under  fire  by  machine  gunners,  an  advancing  bat- 
talion or  a  battery  of  field  pieces.  The  targets  have  a 
somewhat  stereoscopic  effect,  giving  the  sensation  of 
distance  between  the  various  objects  represented,  and 
are  of  the  greatest  value  in  training  city  men  and 
others  unfamiliar  with  country  landscape. 

Luminous  paints  are  put  to  many  ingenious  uses, 
all  due  to  the  discovery  that  the  persistent  activity  of 


radium,  which,  for  example,  when  used  in  combina- 
tion with  zinc  sulphide,  gives  rise  to  a  lasting  luminous 
effect  readily  discernible  in  darkness. 

More  than  150,000  marching  compasses  are  in  daily 
use  by  the  Allied  Armies,  each  fitted  with  a  luminous 
radium  dial,  readable  in  the  darkest  night.  Linen  tabs 
coated  with  this  paint  are  attached  to  the  backs  of  the 
soldiers'  coats,  so  that  when  the  first  line  of  men  "go 
over  the  top"  they  will  not  be  mistaken  for  enemies 
by  the  second  following  line  of  men.  Tapes  dipped  in 
luminous  paint  are  also  used  at  night.  They  are  secure- 
ly laid  on  the  ground  in  the  daytime  and  used  by  sol- 
diers as  an  illuminated  road,  any  obstacle  being  provid- 
ed with  cross  bands  or  arrows  made  of  the  same  ma- 
terial. 

Luminous  discs  visible  at  a  distance  of  50  feet  are 
used  for  trench  signalling  to  cover  dangerous  openings, 
etc.,  and  are  also  made  use  of  for  showing  the  wounded 
the  location  of  medical  officers'  tents  and  dug-outs. 
Guns  have  circles  and  points  painted  with  this  daylight 
paint  to  render  them  usable  and  efficient  at  night. 

Luminous  Lamp  Posts. 

Luminous  paints  of  the  old  style,  like  Balmain's 
are  also  used  over  there  for  coating  the  street  lamp 
posts,  the  purpose  being. to  help  the  people  to  disting- 
uish the  unlighted  posts  in  the  darkness  of  the  night. 
The  curbs  have  been  whitewashed  for  the  same  reason, 
it  having  been  found  rather  practical  to  have  the  streets 
darkened  at  night  to  make  them  invisible  to  air  raiders. 
Sometimes  only  a  luminous  band  is  painted  around  the 
bases  of  lamp-posts. 

Zeppelins  have  been  painted  black,  except  on  top, 
which  was  the  colour  of  greyish  silver,  like  the  belly  of 
a  snake.  In  1916  some  of  them  were  coated  with  alum- 
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iiiuiii  paint.    In  one  of  the  most  recent  raids  on  Paris 
i  conducted   by   the   latest   ty])e   of   (lerman   aeroplanes 
the  canvas  wings  were  jjainted  black,  violet  and  dark 
I  blue.  Aeroplanes  are  painted  blue  so  as  to  merge  in  the 
I'colour  of  the  sky,  but  while  the  colors  may  be  deceiv- 
ling,  one  cannot  paint  out  the  noise  created  by  the  driv- 
[ing     machinery.      Railings,    roofs,    etc.,   are    ])ainted 
jail    sorts    of    hues    to    resemble    the    variegated    col- 
lors  of  the  ground  surrounding  them.    The  white  shut- 
ters of  a  Scotch  town  post-ofitice  were  painted  black  to 
eliminate  an  attractive  point  of  interest  to  raiders,  and 
the  last,  but  not  the  least  in  importance,  is  the  use  of 
paint  for  camouflage  purposes. 

"Camouflage"  A  Child  of  Paris. 

The  confusing  and  bafTling  name,  "camouflage," 
that  has  recently  been  adopted  in  our  language,  is  by 
no  means  a  newly-coined  word.  Camouflage  is  a 
word  derived  from  the  French  language.  It  has  been 
said  to  be  a  child  of  Paris'  underworld,  and  there  may 
be  some  truth  in  that,  as  camouflage  in  slang  means 
candle,  while  the  old  French  word  camouflet.  also 
meaning  candle,  are  the  roots  of  the  word  camou- 
flage. 

Perhaps  dark  deeds  were  iiidden  by  the  smoke  of 
the  old-fashioned  tallow  candles.  The  word  has 
been  in  use  for  a  long  time  by  French  actors,  and 
means  to  make  up.  In  the  Belgian  language 
(Flemish)  the  word  kajouna,  meaning  with  smoke,  has 
long  been  in  use :  but  whatever  may  be  its  origin, 
camouflage  undoubtedly  means  to  disguise.  c<Miceal. 
to  bluff,  to  make  soinething  look  like  nothing.  It 
means  here  specificially  the  art  of  fooling  the  cnentvV 
eye. 

The  American  khaki,  colour  of  earth,  dust  and 
leaves ;  the  German  field  grey ;  the  French,  horizon 
blue ;  and  previously  the  colouring  of  the  body  of  the 
American  Indian,  and  even  the  bluish-gray  peculiar  to 
the  atmospheric  colouring  of  the  South,  was  repro- 
duced in  the  Confederate  uniforms. 

One  of  the  first  extensive  modern  applications  of 
camouflage  was  made  by  General  Smuts,  in  the  Boer 
war,  when  all  the  paraphernalia  was  i)ainted  with 
colors  that  harmonized  well  with  their  surroundings. 
In  Italy  tlie  mountain  troops,  fighting  in  the  snow, 
paint  themselves  white  in  the  daytime,  black  at  night, 
and  follow  the  season  with  daubs  of  yellow,  blue,  red 
and  golden  tints,  as  may  be  necessary  to  reproduce  the 
colour  cfTects  of  Nature  acting  as  background. 

Based  on  Animal  Colouration. 

The  use  of  paint  in  camouflage  is  primarily  based 
on  the  laws  underlying  the  protective  colouration  of 
animals  first  mentioned  bv  Poulton  (18S6)  and  the 
Thaycrs  (IS^-IQOZ-IQO)),' who  said  "that  protective 
or  disguised  colouration  falls  into  two  main  divisions 
— the  one  including  concealing  colours,  maiidy  based 
on  counter  shading,  the  other  including  mimicry. 
The  goal  of  the  (ormer  principle  is  the  rendering  of 
animals  invisible  in  their  natural  haunts.  Mimicry 
aims  at  deceptive  visibility. 

"The  need  of  markings  is  a  concomitant  of  the 
principle  of  'obliterative  shading.'  as  when  an  uti- 
marked  solid  object  has  been  reduced  to  a  perfectly 
flat  monochrome  by  counter  shading^so  that  it  lacks 
all  attributes  of  solidity — it  may  be  quite  undistin- 
guishable,  provided  that  its  background  is  i^f  a  sitnilar 
monochromic  flat  tint. 

"In  'pattern  perspective,'  it  will  show  that  not 
an  exact  reproduction  of  the  actual  background,     but 


a  lecture  of  that  pattern  a.s  it  looks  when  more 
less  altered  and  refined  by  disUnce,  is  essential  to  the 
concealing  of  an  object,  or,  in  other  words,  that  the 
object's  obliteratively  shaded  surface  must  bear  a 
picture  of  such  background  as  would  be  seen  through 
it  if  it  were  transparent." 

The  subject  of  natural  camouflage  is  intere.xting. 
Ill  1902  a  jjatent  was  issued  to  two  Americans,  A,  H. 
Thayer  and  Jerome  Brush.  The  specification  men- 
tions that  the  rea.son  any  object  is  easily  seen,  no 
matter  what  colour  it  is  painted,  is  because  when  near 
enough  to  be  distinguished  its  various  surfaces  reflect, 
respectively,  diflferent  amounts  of  light;  the  upward 
surfaces  being  the  lightest,  the  vertical  surfaces 
less  light,  the  surfaces  facing  downward  less,  and 
the  deep  shadows  still  less.  When  far  away,  so  that 
its  various  surfaces  blend  into  one,  a  ship  may  be 
visible,  owing  to  the  contrast  of  the  whole  object  "with 
the  surrounding  sky  and  water.  A  white  ship  may  be 
seen  against  so  bright  a  sky  as  to  lo<ik  almost  like  a 
black  one.  Therefore  it  makes  little  diflFercncc  what 
colour  a  ship  is  painted,  if  it  be  [minted  with  only  one 
colf)ur,  as  either  the  whole  ship  will  be  silhouetted 
against  the  sky  beyond  or  its  different  parts  will  pre- 
sent a  strong  contrast  of  light  and  shade.  In 
short,  the  process  means  painting  normally  light  sur- 
faces dark,  darkened  .surfaces  light,  and  colouring  the 
shaded  portions  with  paint  that  would  neutralize  and 
blur  the  definition  of  the  ship. 

Angles  are  Effaced. 

One  of  the  theories — perhaps  the  best  one — in 
the  merging  of  the  hull  and  upper  work  with  the  sea 
and  sky  is  that  the  colour  .scheme  is  .so  applied  that 
with  distance  it  resolves  itself  into  grey,  and  that  with 
the  aid  of  other  splotches  of  paint  all  angles  are 
effaced,  and  painting  the  diflferent  areas  of  the  ship  so 
that  only  one  will  .show  its  true  colour-at  a  distance. 

For  instance,  a  section  near  the  .stern  may  be 
painted  with  large  irregular  spots  of  dark  green,  purple 
and  red,  while  on  a  .section  next  to  it  are  painted 
smaller  spots  and  lighter  tones  of  the  same  colour. 
.Still  further  forward  another  area  comes  to  its  proper 
distance  from  the  eye.  it  will  become  grey  and  cf  low 
visibility,  while  the  larger  spots  will  be  glaring. 

Let  us  see  how  the  general  principles  of  paint 
camouflage  were  and  are  applied:  .\t  the  battle  of 
Somme  a  road  was  covered  by  the  French  camoufleurs 
with  three  kilometers  (9,840  feet)  of  canvas  painted 
to  imitate  grass,  rocks,  etc..  so  as  to  allow  the  troops 
guns,  etc.,  to  pass  under,  and  for  three  days  they  were 
undetected  by  the  enemy  i)lanes. 

Forts  in  Deceptive  Garments. 

Forts  and  their  surroundings  are  so  |>aintrd  that 
they  may  look  one  day  like  a  vast  expanse  of  green 
grass  and  the  next  day  be  transformed  to  well-laid 
tennis  courts  or  summer  cottages.  A  whole  village 
street,  with  its  old-fa.shioned  houses  and  thatch  roofs. 
were  painted  on  canvas,  and  with  the  help  of  netting 
dipped  in  paint ;  guns,  batteries  and  moving  troops 
were  constantly  surging  to  a  given  point. 

The  moving  pictures  of  the  British  "tanks"  in 
action  well  exemplify  the  meam'ng  of  cammiflage. 
The  crawling  land  ships  arc  covered  with  streaks  and 
patches  of  varicoloured  paint,  so  arranged  as  to  appear 
part  of  the  ground  if  viewed  at  a  distance. 

F.scort  wagons,  caissons,  tractors,  moving  war 
supply  trains,  locomotive-  ted 
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whether  in  woods  or  open  country,  the  deceptive  art 
is  found  to  be  useful  to  a  great  degree. 

Guns  of  large  and  small  calibre  are  disguised  to 
break  up  their  well-known  contours.  Usually  they 
are  painted  black  on  top  and  white  underneath,  so 
that  they  cease  to  look  round ;  a  few  strokes  of  brown 
and  green  are  thrown  in  for  good  meaure,  and  presto! 
— the  Futurist  composition  blends  so  well  with  the 
landscape  that  only  occasional  flashes  of  fire  remain  as 
tell-tales. 

Men  on  outpost  duty,  including  wagon  drivers, 
troo])s  in  march  disguised  with  painted  canvas  or  bur- 
lap, battery  observation  posts  and  observers,  are  some- 
times painted  thfee  times  a  day,  and  to  see  soldiers 
painting  jiiles  of  steel  helmets  grey  and  khaki  colours 
is  no  uncommon  sight.  Field  observers'  clothes  are 
decorated  with  stripes  of  various  shades  of  brown  and 
green  and  patches  of  yellow,  so  that  they  become  parts 
of  trees  when  up  in  them  for  observation. 

Dobbin  Also  Camouflaged. 

In  1914  the  Russian  Cossacks  painted  their  white 
and  grey  horses  green  to  make  them  harmonize  with 
the  foliage,  in  order  that  their  movements  could  not 
be  seen  by  scouting  aeroplanes. 

The  French,  in  1915,  rendered  horses  as  nearly 
invisible  as  possible  on  the  field  of  battle  by  staining 
them  a  khaki  colour  and  later  a  horizon  blue.  Can 
the  reader  imagine  being  awakened  with  a  very  dark 
taste  in  his  mouth  and  seeing  yellow,  pink  and  green 
horses?  Dummy  horses  and  wounded  soldiers  used 
for  concealing  observers  and  the  horse  of  Troy  are 
known  facts  but  not  amiss  here,  perhaps,  is  the  story 
of  the  Anzacs  serving  in  France  in  1916  who     found 

near  their  sector  at  S a  white  horse  which  seemed 

to  act  as  signal  to  the  enemy.  Where  he  was  draw- 
ing a  plough  one  day  shells  fell  the  next  day.  They 
went  out  at  night  and  painted  the  horse  brown. 

Naturally,  signs  and  lettering  of  all  kinds  are 
necessary,  from  the  stencilling  of  numbers  on  shells  to 
the  marking  of  cannons,  etc.,  with  animals  or  other 
figures  to  replace  the  numerals  formerly  used.  This 
bit  of  deceit  keeps  from  the  enemy  any  information 
regarding  the  number  of  the  object  or  the  number  of 
the  regiment  to  which  it  belongs. 

Submarines  come  in  also  for  their  bit  of  decora- 
tion. In  a  well-remembered  memoranda  sent  to  the 
United  States  by  Germany  in  February,  1917,  it  was 
said  that  "regular  American  passenger  boats  might 
ply  their  trades,  if  such  steamers  were  painted  in  a 
peculiar  way."  In  1907  the  Hague  Convention 
approved  Article  5,  which  provides  that  hospital  ships 
"shall  be  distinguished  by  being  painted  white  out- 
side with  a  horizontal  band  of  green  about  a  meter  and 
a  half  on  breadth"  so  that  they  will  not  be  fired 
upon.  This  practice  was  abandoned  on  the  ground 
that  it  was  simply  pointing  out  targets  to  the  German 


gunners 


Is  a  Necessary  Precaution. 

Before  1898  our  warships  were  painted  white  and 
war  grey  during  the  S])anish  war.  Previous  to  the 
German  submarine  atrocities  our  merchantmen  took 
to  camouflaging,  which  became  obligatory  with  the 
Treasury  Department's  decree  (1917)  that  "every 
ship  leaving  this  port  should  be  camouflaged  or  insur- 
ance rates  increased  accordingly."  Tbs  cost  of  camou- 
flaging merchantmen  is  about  two  hundred  dollars. 
When  the  giant  (ierman  submarine  "Deutschland" 
sailed  from  Baltimore  in   1916  she  was  painted  so  as 


to  resemt)le  the  colours  of  the  sea  as  nearly  as  pos- 
sible ;  the  ui;])er  portion  of  the  vessel's  sides  which 
protruded  from  the  water,  when  the  ship  travelled  on 
the  surface,  were  decorated  to  resemble  sea  waves. 
The  bluish  green  colour  of  the  waves  was  capped  with 
white  to  simulate  foam. 

The  well-remembered  sinking  of  the  United 
States  four-master  "Lyman  M.  Law"  by  an  Austrian 
submarine,  near  the  coast  of.  Sardinia  (February, 
1917),  recalls  the  fact  that  the  submarine  was  painted 
ash  colour  with  black  deck. 

Periscopes  have  been  painted  with  parallel  stripes 
in  various  colours  of  the  spectrum,  so  that  when  the 
colours  are  refracted  they  are  converted  into  a  white 
ray,  marking  it  very  difficult  for  the  enemy  to  see  the 
periscope.  In  1917  the  (jerman  undersea  craft  coated 
some  of  their  periscopes  with  aluminium  so  as  to  make 
them  less  visible. 

Melts  Into  the  Horizon. 

During  the  first  two  years  of  the  war,  colour  was 
not  thought  to  be  necessary ;  black  and  white  or  two 
shades  of  grey  were  used,  although  the  late  T.  T. 
Jane,  the  well-known  naval  expert,  had  the  decks,  etc., 
of  a  torpedo  boat  painted  a  mottled  black,  white  and 
grey,  to  imitate  Nature's  camouflage  of  sea  birds,  with 
their  markings  of  black,  white  and  grey.  It  was  a 
success  as  seen  from  above,  but  when  viewed  in  full 
light  against  the  sky,  it  became  a  dark  spot.  But  no 
matter  how  painted  to  attain  low  visibility — be  it  so 
well  done  that  to  the  layman  it  looks  like  decorations 
from  the  Mogul  Emj)eror's  palace  at  Delhi,  or  bunches 
of  green  flowers  with  pink  popcorn  couchant.  Cubist's 
blue  and  green  dreams,  or,  again,  Futurist's  fancies 
with  purple  bodies  and  black  limb.s — the  colour 
schemes  used  do  not  conceal  the  ships ;  but  if  the 
colour  areas  are  large  and  the  contrasts  strpng  in 
value,  they  make  it  harder  to  accurately  point  a 
gun  ;  but  nevertheless  a  vessel  so  treated,  when  stand- 
ing with  the  sun  behind,  appears  as  a  large  mass  of 
very  dark  colour. 


Washing  Long  Blue  Prints 

IN    certain    divisions   of   engineering   work     where 
long  plans  predominate,  considerable  difficulty  is 
often   encountered   in  washing  the     blue     prints. 
They  are  a])t  to  become  wrinkled   or  torn   from 
folding   in    the   washing   tray.      A    simple    method    of 


PAN  OF   WATER 


>-  BLUEPRINT 


overcoming  this  objectionable  feature  is  shown  in  the 
cut  where,  as  explained  in  Popular  Mechanics,  two 
rollers  made  from  an  old  broom  handle  or  flag  pole 
are  cut  short  enough  to  fit  into  the  pan  crosswise. 
The  print  to  be  washed  is  wound  on  one  roller  and  j 
the  free  end  is  wound  on  the  other  roller,  immersed  \ 
in  the  pan.  After  the  print  has  changed  rollers  the 
operation  is  repeated  until  the  print  is  thoroughly 
washed.  The  rollers  keep  the  print  .straight  and  eli- 
minate possibilities  of  wrinkling,   etc. 
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Standardization  Applied  To  House  Building 

By  W.  Ro«i  Young* 


TIll-'RE  are  already  examples  of  what  standard- 
ization means  in  the  way  of  expedition,  econo- 
my and  efficiency  as  ap])lied  to  the  mamifactiir- 
iiifif  and  mechanical  world  ;  and  indeed  it  has 
only  been  throuj^h  the  adoption  of  snch  means  that  the 
mainifactnrers  and  captains  of  industry  have  been  able 
to  maintain  their  position  in  the  world's  struggle  for 
trade  ascendancy.  It  is  known  hf)w  much  the  dui)lica- 
tion  of  thousands  of  articles  to  one  ])articular  shape,  size 
design  and  s]jecification  tends  to  s])eed  up  i)roduction 
and  lessen  cost;  and,  in  as  far  as  one  can  api)ly  this  to 
housing,  one  is  bound  to  obtain  similar  results.  If  the 
500,000  houses  which  are  to  be  built  at  the  close  of  the 
war  are  each  to  be  the  subject  of  a  special  design, 
having  each  their  special  component  parts,  and  again 
these  comijonent  parts  are  constructed  to  divergent 
specifications,  then  the  reverse  of  "standardization" 
will  assuredly  follow.  The  minimum  results  would 
thereby  not  only  be  obtained  in  the  way  of  expedition, 
economy  and  efficiency,  but  the  huge  after-war  hous- 
ing programme  now  outlined  could  not  be  undertaken. 
Beyond  a  general  expression  of-opinion  that  stand- 
ardization could  with  advantage  be  applied  to  com- 
|)onent  parts  of  buildings,  there  does  not  seem  to  have 
been  any  authoritative  pronouncement  on  the  matter, 
and,  so  far  as  is  known,  no  definite  understanding  has 
l)een  reached  either  with  regard  to  those  component 
])arts  which  could  be  standardized,  or  the  machinery 
which  would  be  put  into  operation  to  ensure  a  more 
or  less  universal  system  of  standardization  being 
adopted  with  regard  to  them.  Many  of  the  munition 
factories  designed  for  destruction  will  have  to  be  con- 
verted into  ecpially  busy  factories  for  construction.  It 
will  be  necessary  suddenly  to  change  over  and  conse- 
(luently  decide  exactly  how  this  is  to  be  done.  The 
manufacture  of  building  material  will  take  a  large 
l)lace  in  the  immediate  after-war  industries,  if  the  na- 
ture, sizes,  and  amounts  to  be  manufactured  can  be 
deci<led  in  time. 

In  considering  the  question  of  standardization,  it 
is  evident  that  there  must  be  .some  definite  relation- 
ship between  "type  plans"  and  "comi)onent  parts." 
Indeed,  it  is  difticult  to  see  how  a  system  of  "standard- 
ized component  ])arts"  could  be  fitted  into  plans,  un- 
less the  plans  themselves  complied,  at  least,  with  cer- 
tain recognized  "standard  dimensions."  Further,  the 
standardization  of  component  parts  must  involve 
some  system  of  "standard  specifications,"  to  control 
the  construction  and  manufacture  of  these. 

It  would  appear,  therefore,  that  the  question  of 
standardization  in  relation  to  housing  can  best  he 
divided  and  discussed  under  three  interdepen<lent 
phases — n.unely,  "tyi)e  jilans,"  "component  parts," 
and  "standard  si)ecificatioiis." 

Standardization  of  Type  Plans. 
To  the  architect  the  word  "'standardization"  when 
applied  to  housing,  and  especially  to  type  plans,  may 
seem  at  first  altogether  too  mechanical,  and  thereftire 
antagonistic  to  applied  art.  At  the  outset  he  is  natur- 
allv  inclined  to  conclude  that  it  could  only  lead  to 
monotonous  results,  and  con.sequeiitly  prove  a  grave 
blunder  were  he  to  concede  its  intrt)duction  in  any 
shape  or  form.   While,  therefore,  the  author  does  not 

"The  Surveyor 


propose  unduly  to  press  his  views  on  this  phase  of  the 
su!)jcct — for  he  recognizes  that  it  is  one  which  re- 
quires extremely  careful  consideration  before  its  adop- 
tion— he  nevertheless  feels  that  it  may  prove  of  inter- 
e.st  to  those  large  nund)ers  <if  architects,  engineers  and 
municipal  authorities  who  are  considering  housing 
schemes  if  he  could  place  before  them  such  facts  con- 
cerning this  question  of  standardization  of  type  plan.s 
as  have  specially  appealed  to  him  in  carrying  out  re- 
cent housing  schemes  of  considerable  magnitude. 

So  long  as  housing  remained  a  matter  of  private 
enterprise,  and  where  it  was  carried  out  in  a  sporadic 
and  piecemeal  fashion,  standardization  was  wholly  out 
of  the  question.  Now,  however,  that  housing  is  to  be 
more  or  less  ct)ntrolled  by  the  State  and  there  are  to  be 
provided  hundreds  of  thousand;*  of  houses  of  practical- 
ly the  same  size  and  accommodation,  built  and  finished 
with  more  or  less  the  same  kinds  of  materials,  and  in- 
deed to  all  intents  and  pur|>oses  duplicates  of  each 
other,  a  great  chance  presents  itself  for  the  considera- 
tion of  some  system  whereby  standardization  can,  to 
some  degree  at  least,  be  adopted,  especially  so  if  this 
can  be  done  without  in  any  way  impinging  ujKJn  the  re- 
cognized necessity  for  |)reventing  monotony  and  the 
giving  to  schemes  that  feeling  of  tradition  aufl  meaning 
common  to  the  district  in  which  they  are  erected.  One 
must  recognize  the  social  influence  and  aspirations 
which  artistic  housing  can  create  in  a  community,  and 
cannot  aflford  to  sacrifice  this  even  on  the  grounds  of 
ecfinomy  and  exjiedition.  .\  fuller  examination  may, 
however,  show  that  standardization  properly  applied 
might  be  the  means  of  producing  the  very  opposite  re- 
sult. 

When  considering  standardization  as  applied  to 
ty])e  plans,  one  can  first  see  how  far  this  can  be  applied 
to  individual  housing  schemes,  and  thereafter  estimate 
to  what  degree  it  could  be  extended  in  a  more  or  less 
universal  manner ;  for,  if  the  full  benefits  of  standardiz- 
atit>n  are  to  be  obtained,  nothing  short  of  some  univer- 
sal ai)|)lication  of  reeoguj/cd  ]>rinc]>Ie<  w<>n!d  fully  meet 
the  case. 

With  regard  to  individual  housing  schemes — which 
for  the  most  part  will  be  carried  out  in  groups  of  from 
four  to  eight  houses — standardization,  as  the  auth<»r 
views  it,  would  consist  in  designing  a  series  of  type 
plans  in  such  a  way  that  each  type  could  form  a  unit 
or  units  in  the  compositiim  *.>(  groups — that  is  to  say, 
the  plan  and  elevation  of  each  unit  or  ty|>e  in  the  same 
series  wouhl  be  designed  in  harmony  with  the  other 
types  forming  the  .-iame  series;  and  so  if  more  than  one 
ty|)e  was  employe<l  in  the  com|)«>sition  of  a  grmip  the 
grou])  so  formetl  would  have  as  complete  and  harnu>n- 
ious  design  as  if  it  had  been  the  result  of  one  individual 
and  preconceived  <lesign.  Thus  by  a  system  of  permu- 
tation there  could  be  evolved  even  from  a  very  limited 
number  of  type  plans  an  almost  infinite  variety  of 
groui)s,  each  grou|),  however,  being  different  in  shape, 
design  and  external  appearance  from  any  other  group, 
but  nevertheless  f<»rming  a  complete  design  in  itself. 

By  way  of  illustrating  the  practicability  of  this  .sys- 
tem of  permutation  the  writer  has  had  '  .  '  '  ur 
type  plans  illustrating  some  of  the  num.  ,.i- 

tions  and  diversity  of  ext<-  ot 
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many  shapes  which  the  groups  might  readily  take ;  for 
indeed  it  is  difficult,  if  not  impossible,  even  to  calculate 
the  number  of  different  varieties  of  groups  which  could 
be  evolved,  even  if  the  type  plans  were  limited  to  four 
designs. 

The  author  has  found  in  working  out  a  scheme  of 
500  houses  on  the  basis  of  four-type  plans  that  there 
would  be  no  trouble  in  so  arranging  the  disposition  of 
the  type  plans  forming  the  groups  as  would  ensure  that 
no  two  groups  would  be  the  same ;  and,  further,  that  it 
would  be  possible  to  constitute  the  groups  in  such  a 
manner  as  they  would  readily  fit  into  any  desired  posi- 
tion in  relation  to  the  lay-out  in  the  way  of  quad- 
rangles, street  corners  and  other  groupings.  While  the 
example  given  has  been  limited  to  four  type  plans,  it  is 
obvious  that  if  a  greater  number  of  type  plans  were 
used  the  variation  would  have  an  almost  infinite  range 
of  variety . 

In  working  out  the  system  there  would  naturally 
be  a  series  of  type  plans  prepared  suitable  for  south- 
fronting  houses,  and  another  for  north-fronting  houses. 

To  fully  appreciate  this  system  of  permutation  and 
to  realize  more  fully  that  it  would  have  exactly  the  op- 
posite effect  from  that  tending  to  produce  monotony, 
one  has  only  to  visit  some  of  our  more  recent  housing 
schemes.  There  it  will  be  found  the  numbers  of  types 
have,  of  necessity,  been  limited  and  vary  in  most  cases 
from  three  to  six.  In  such  schemes  it  will  be  observed 
that  in  almost  all  cases  the  groups  consist  of  one  type 
of  houses  only,  and  that  the  different  types  do  not  per- 
mit of  a  system  of  permutation.  This  has  resulted  in 
repeating  groups  of  the  same  type  over  and  over  again, 
as  the  number  of  different  groups  is  strictly  limited  to 
the  number  of  type  plans  adopted. 

It  may  be  asserted  that  in  a  housing  scheme  the 
number  of  type  plans  could  be  indefinitely  increa.sed 
so  as  to  prevent  that  monotony  just  referred  to  in  pre- 
ference to  the  adoption  of  any  system  of  permutation . 
This,  however,  is  exactly  what  local  authorities  and 
others  will  not  be  able  to  do  if  the  after-war  housing 
programme  is  to  be  carried  out,  having  economy  and 
speed  as  two  paramount  factors.  It  is  common  know- 
ledge that  the  cost  of  a  housing  scheme  and  the  speed 
at  which  it  can  be  carried  through  is  larg-ely  conting- 
ent on  the  limitation  of  the  number  of  different  type 
plans  introduced,  antl  that  in  some  recent  housing 
schemes  of  very  considerable  magnitude  the  type 
plans  suggested  have  had  to  be  greatly  decreased  in 
number  from  that  intended,  so  that  it  has  only  been 
by  a  patched-up  system  of  permutation  that  passable 
results  have  been  obtained. 

Standardization  of  Component  Parts. 

That  there  is  great  need  for  the  evolution  of  some 
system  whereby  standardization  could  be  applied  to 
component  parts  can  perhaps  best  be  appreciated  by 
an  examination  of  the  many  type  plans  for  housing 
schemes  which  have  been  prepared  in  recent  years, 
and  how  little  attention  has  been  paid  in  the  design 
to  this  matter.  If  observations  are  directed,  for  ex- 
ample, to  windows — and  the  same  applies  throughout 
the  designs — it  will  be  seen  that  no  two  windows  in 
some  types  have  been  drawn  to  the  same  size,  while 
the  windows  in  the  different  types  in  many  cases  only 
differ  in  the  size  by  fractions  of  an  inch.  Such  gross 
neglect  to  recognize  the  first  rules  of  standardization 
has  undoubtedly  led  to  increased  cost  in  building  and 
the  lessening  of  production.  It  is  not  too  much  to  say 
that  in  practically  all  our  housing  schemes  there 
would  be   quite  a   sufficient   selection   of  windows  to 


draw  upon  if  there  were,  say,  twelve  to  eighteen  stand- 
ard sizes  definitely  recognized. 

In  the  absence  of  standardization  of  component 
parts,  manufacturing  firms  cannot  ])ossibly  proceed 
with  the  manufacture  on  a  large  scale.  By  so  doing 
they  might  manufacture  component  parts  to  sizes, 
shapes  or  specifications  which  an  architect  might  not 
ask  for  in  the  next  twenty  years ;  and  until  some  re- 
cognized system  of  standardization  is  adopted  it  will 
not  be  possible  to  set  going  the  large  manufacturing 
firms  on  a  post-war  basis.  On  the  other  hand,  if 
standard  designs  for  component  parts  were  agreed 
upon  and  the  information  circulated  among  manufac- 
turers, it  would  mean  that  at  the  end  of  the  war  they 
would  be  able  to  absorb  enormous  numbers  of  work- 
men and  proceed  with  the  manufacture  of  component 
parts  by  the  thousand. 

Standardization  of  component  parts  to  be  effective 
and  universal,  would  have  to  be  so  conceived  that,  as 
far  as  possible,  the  standard  parts  of  one  type  of  house 
would  be  inter-changeable  with  those  of  other  types. 

The  question  naturally  arises  as  to  which  of  the 
component  parts  in  cottage  buildings  could  most  read- 
ily be  standardized,  and  the  following  seem  to  be  some 
of  those  materials  which  could  be  most  conveniently 
manufactured  to  a  definite  size  and  specification : 

(a)  Concrete  window  sills  and  lintels,  kitchen 
jambs  and  lintels,  concrete  slabs  for  partitions, 
shuttering  for  concrete  floors  and  roofs,  reinforced 
concrete  including  floor  joists,  ceiling  joists  and 
roof  rafters. 

(b)  Doors,  windows,  picture  rails,  skirting 
boards,  facings,  stairs,  shelving,  hinges,  locks  and 
general  ironmongery. 

(c)  Ridge  tiles,  chimney  pots,  roofing  tiles  and 
special  pieces  in  connection  therewith. 

(d)  Rhones  and  conductors,  together  with- angle 
pieces  and  off-sets  connected  therewith,  hot-water 
cylinders,  feed  water  tanks,  baths,  sinks,  water- 
closets,  flush  cisterns,  scullery  coppers,  water  taps, 
electric  fittings,  etc. 

(e)  Fireclay  goods,  including  sinks,  drain  pipes, 
inspection  eyes,  bends,  traps  offsets,  etc. 

(f)  Grates,  ranges,  stoves  and  general  cast-iron 
work. 
Assuming  that  the  component  parts  of  house  de- 
signs were  standardized,  it  would  only  effect  econo- 
my in  the  manufacture  and  construction  of  the  houses, 
but  sa^'e  infinite  technical  labor  on  the  part  of  the 
architect  and  contractor.  For  example,  instead  of  the 
architect  having  to  draw  out  carefully  prepared  de- 
tails of  the  various  component  parts,  he  would  simply 
have  to  quote  the  numbers  referable  to  these.  In  re- 
turn he  would  expect  in  each  case  a  precise  article 
of  a  precise  make,  design  and  size,  free  from  all  im- 
perfections, and  exactly  in  accordance  with  the  stand- 
ard drawing  and  specification  implied  by  his  reference 
to  the  number.  The  contractor,  on  the  other  hand, 
when  asked  to  tender  for  a  scheme,  would  similarly 
only  require  to  get  in  touch  with  the  manufacturing 
firms  and  ask  them  to  quote  for  a  definite  number  of 
standardized  articles,  knowing  also  that  whatever 
quotation  he  received  was  for  a  definite  article  made 
to  a  definite  size  and  specification,  and  that  it  would 
comply  in  every  respect  with  the  architect's  require- 
ments. 

The  scheme  for  standardizing  component  parts  is 
a  business-like  proposition,  and  could,  the  author  feels 
sure,  be  worked  out  and  put  into  operation  in  quite  a 
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short  time,  if  only  it  were  taken  up  in  authoritative 
(luartfrs . 

Standard  Specifications. 
If  staiulardization  be  applied  to  component  |)arts 
of  buildinfjs  then  it  follows  that  these  will  have  to  be 
constructed  to  some  definite  sjjecification.  The  pre- 
paration and  adoption  of  "standard  specifications"  re- 
gulating the  (juality,  com])Osition  and  manufacture  of 
building  materials  would  result  in  one  of  the  greatest 
advances  yet  made  in  the  building  world,  and  would 
have  a  widespread  and  beneficial  etTect  in  securing 
expedition  and  economy  of  construction.  It  would 
further  secure  a  much  better  and  more  uniform  stand- 
ard of  building  construction.  In  this  regard  one  could 
have  no  better  example  of  the  benefits  of  a  standard 
specification  than  the  good  results  which  have  accru- 
ed through  the  preparation  and  recognition  of  such 
in  connection  with  the  manufacture  of  Portland  ce- 
ment. These  results  are  sufficient  in  themselves  to 
justify  the  adoption  of  the  principle  as  ap])lied  to  other 
forms  of  building  material  and  could  be  readily  ap- 
plied not  only  to  the  manufacture  and  composition  of 
materials,  but  to  the  construction  work  itself.  At 
present  architects  have  to  write  long  and  elaborate 
specifications  controlling  these,  and  even  thefi  it  is  dif- 
ficult, if  not  impossible,  to  obtain  materials  or  con- 
struction in  accordance  with  '  such  specifications. 
Hitherto  s])ecificatioiis  have  been  most  unsatisfactory. 


lacking  that  dcfiniteness  necessary  to  prevent  inferior 

materials  being  manufactured  or  used. 

In  viewing  the  whole  question  of  standardization 
in  relation  to  type  plans,  component  parts  and  stand- 
ard specifications,  it  is  necessary  to  consider  the  fact 
that  there  is  a  housing  problem  confronting  the  coun- 
try which,  so  far  as  can  be  seen,  is  not  capable  of  sr»- 
lution  unless  along  lines  somewhat  different  than 
heretofore  recognized  and  practised. 

After  the  war  houses  and  still  more  houses  will  be 
re(|uired,  and  the  whole  case  is  one  as  to  whether  this 
great  housing  programme  is  to  have  some  system  of 
uniform  control  applied  to  it  or  if  there  are  to  be 
thousands  of  architects,  engineers,  builders  and  ni  ■.  •  ■: 
facturers  directing  it  aleng  diflerent  lines  without  ■  . 
attempt  towards  co-operation  or  unity  of  eflfort.  .\ny 
such  system  has  broken  down  and  failed  most  miser- 
ably in  all  the  great  industrial  undertakings,  and  it 
would  be  too  much  to  hope  for  success  if  applied  to 
■  the  building  world.  The  least  therefore  those  who  are 
vitally  interested  in  this  great  housing  pr^ 
can  do  is  to  investigate  fully  what  method 
be  adopted — whether  it  be  by  a  system  of  universal 
standardization  or  standardization  as  applied  to  indi- 
vidual housing  schemes — to  secure  those  three  im- 
portant factors  the  author  has  already  referred  to — 
namely,  expedition,  economy  and  efficiency,  and  all 
that   the>e   great   factors   im])lv. 


The   Building   of  a  Concrete  Barge 


RI'XI'^N'J"  indications  jKjint  toward  concrete  con- 
struction. Perhaps  the  ordinary  barge  is  the 
simplest  type  of  shipbuilding  to  which  con- 
crete as  a  material  well  adapted  to  ship  con- 
crete is  now  being  successfully  api)Iie(l.  The  general 
form  of  the  barge  and  the  absence  of  intricate  struc- 
tural details  when  compared  with  other  craft,  no  dubt 
tend  to  greatly  increase  the  facility  with  which  this 
new  material  may  be  applied  both  as  regards  cost  and 
speed  of  construction.  Since  the  subject  of  concrete 
barge  construction  is  one  of  growing  importance,  the 
following  paper  read  before  the  American  Concrete 
Institute  by  L.  L.  Livingston  may  be  of  interest  in 
that  it  enunciates  a  method  of  construction  employed 
recentlv  in  building  a  concrete  deck  barge  at  New 
York  :— 

The  boat  is  a  deck  barge  112  ft.  long,  ii  ft.  wide, 
10  ft.  deep.  It  has  18  in.  shear  and  2  in.  camber  in  the 
deck.  The  boat  is  divided  into  six  compartments 
by  one  longitudinal  and  two  transverse  bulkheads. 
The  bottom  and  deck  beams  are  carried  by  longitud- 
inal reinforced  concrete  trusses.  The  panel  length 
of  these  trusses  is  7  ft.  center  to  center,  and  the 
depth  equal  to  the  depth  of  the  boat.  They  are  spaced 
5  ft.  4  in.  apart  across  the  width  of  the  boat  and  are 
reinforced  to  take  care  of  any  hogging  or  sagging 
strains  due  to  the  following  conditions: 

1 — The  central  third  of  the  boat  loadetl  with  the 
end  thirds  light. 

2— The   end   thirds   loaded   and   the     ceiitev      tliird 

light. 

3 — C)ne-third  the  load  on  one  end  of  the  luiat. 

4 — The  ends  i>f  the  boat  supported  on  the  crest 
of  a  wave  equal  in  height  to  1/20  its  length. 

5 — The  centre  of  the  boat  supported  on  the  crest  of 


a  wave  equal  in  height  to  1-20  its  length. 

6 — The  boat  light  sui)i)orte<|  in  thr  ixtrcini-  i-ikK 
with  no  buoyancy. 

The  bottom,  side  and  deck  slai).■^  are  -J4  in.  tluck. 
supported  by  beams  .?  ft.  6  in.  o.  c.  The  stresses  used 
in  the  design  were: 


Coiapl«l(d  Coacnlt  Barge 

Reinforcing  steel,    16,000  lbs.   per  sq.  in ;  extreme 
fibre  stress  in  concrete.  SOO  lbs.  j>er  sq.  in. ;  allowable 
shearing  stress  in  beams  reinforced  with  bent  uy  - 
and   stirrups,    125   lbs.   per   s(].   in.:     allowable 
stress,  100  lbs.  per  sq.  in. 

The  boat  was  built  for  side  launchnig.  i  in-  i»niui- 
ing  ways  were  spaced  14  ft.  o.  c  The  forms  were 
built  in  panels  and  bolted  together.  The  bottom 
panels,  which  were  carrieil  by  the  building  ways,  were 
supported  at  the  ends  by  wedges,  which  permitted 
them  to  be  removed  before  removing  the  building 
ways.  The  cabin,  deck  bulkheads  and  fenders  are  of 
wood. 

As  a  cement  gun  was  used  to  concrete  the  sides 
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and  bottom  only  an  outside  form  was  necessary.  The 
materials  were  mixed  dry  in  a  batch  mixer  and  con- 
veyed to  the  guns,  so  located  as  to  cover  the  entire 
boat. 

All  materials  were  tested  and  favorably  reported 
for  use  for  concrete  in  sea  water. 

The  proportions  used  in  the  mix  varied.  In  the 
bottom  it  was  one  part  by  volume  of  cement,  l/j 
parts  of  sand  and  two  parts  of  limestone  screenings. 
In  the  sides  the  mix  was  one  part  by  volume  of 
cement  to  1>^  parts  of  sand.  In  the  interior  beams, 
trusses  and  deck  it  was  one  part  by  volume  of  cement, 
2  parts  by  volume  of  sand  and  two  parts  by  volume 
of  limestone  screejiings.  Th^  limestone  screenings 
were  screened  through  a  }i  in.  screen  and  were  well 
graded  in  size.     Giant  portland  cement  was  used. 

The  reinforcement  used  in  all  slabs  and  bulkheads 
was  Clinton  electric  welded  galvanized  wire  mesh. 
No.  3  and  8  wire,  spaced  2  in.  x  16  in.  Havemeyer 
bars  were  used  in  the  beams.    This  reinforcement,  to- 


it  was  found  that  the  surface  was  not  sufficiently  uni- 
form to  insure  a  water  tight  hull.  It  was  necessary 
to  go  over  the  boat  very  thoroughly  and  to  remove 
the  sand  pockets  or  defective  concrete  and  replace 
them  with  new  concrete. 

While  the  writer  believes  that  it  is  possible  to 
build  a  water-tight  hull  with  the  cement  gun,  with 
less  sand  pockets  than  were  encountered  in  the  con- 
struction of  this  boat,  he  does  not  believe  that  even 
under  the  most  favorable  conditions  as  to  the  designs 
of  the  boat  and  in  the  operation  of  the  gun,  that  sand 
pockets  can  be  entirely  eliminated.  After  all  the 
defective  concrete  was  rei)laced,  the  hull  was  painted 
with  a  neat  cement  grout,  which  was  thoroughly  rub- 
bed into  the  pores  of  the  concrete. 

Four  launch-ways  were  used  in  launching,  spaced 
so  to  divide  the  load  as  equally  as  possible.  The 
declivity  of  the  ways  was  ^4  i"-  per  foot,  and  the 
pressure  was  approximately  2y>  tons  per  sq.  ft.  of 
way.  The  launching  was  very  successful.  The  boat 
draws  3  ft.  8  in.  of  water  when  light  and  shows  no 
leakage. 

After  having  made  a  thorough  study  of  the  design 
and  the  methods  of  construction  of  concrete  barges, 
the  writer  believes  that  there  are  no  difficulties  that 
cannot  be  overcome,  and  that  eventually  reinforced 
concrete  will  prove  to  be  a  most  desirable  material 
for  the  construction  of  barges  and  other  floating  craft, 
both  from  the  viewpoint  of  first  cost,  and  for  service- 
a1)ilitv- 


Interior  Construction 

gether  with  the  forms  for  the  bottom  beams  and  the 
ribs  in  the  side  were  supported  from  the  to])  by  beams 
spanning  the  width  of  the  boat. 

The  concrete  was  applied  in  the  outer  hull  in  three 
operations.  First,  the  bottom  slab  and  beams  were 
concreted  ;  second,  the  side  slab  and  beams  for  ap- 
proximately one-half  the  height  of  the  sides,  and  the 
third  operation   completing  the   sides. 

It  was  necessary  to  concrete  the  sides  in  two  opera- 
tions, as  it  was  found  that  in  attempting  to  concrete 
a  2-)4  in.  vertical  slab  with  the  cement  gun  for  a  great- 
er height  than  about  5  ft.  there  was  a  decided  tendency 
for  the  concrete  to  drag  or  pull  down,  causing  it  to 
crack  before  it  had  set. 

The  bitts  were  made  of  10  in.  ])ipc,  with  holes 
through  the  bottom  and  sides  for  reinforcing  rods, 
which  spread  out  on  the  deck. 

Three  sets  of  6  in.  x  8  in.  fenders  were  attached 
to  the  .sides  of  the  boat  by  bolting  through  the  side 
ribs.  Holes  were  provided  in  the  concrete  for  the 
bolts  by  wooden  pegs  placed  in  the  forms  before  con- 
creting. After  the  forms  were  removed  the  pegs 
were  bored  out  of  the  concrete. 

Marine  glue  was  heated  and  poured  into  the  bolt 
holes  and  the  bolt  for  attaching  the  fenders  was  in- 
serted while  the  glue  was  hot,  the  glue  filling  any  space 
between  the  bolt  and  the  concrete. 

It  was  intended  to  launch  this  boat  in  the  fall  of 
1917,  but  up(5n  removing  the  outside  and  bottom  forms, 


Mainly  Constructional 

East  and  West— From  Coast  to  Coast 


The  Beaver  Engineering  Company.  Limited.  Montreal, 
have  been  incorporated;  capital  stock  $100,000. 

The  city  council  of  Sault  Ste.  Marie.  Ont..  will  ask  the 
Ontario  Government  for  $200,000  in  order  to  help  out  the 
housing  problem  in  that  city. 

The.  Domestic  Engineering  and  Specialty  Company,  Lim- 
ited, have  been  granted  letters  patent.  The  capital  stock  is 
$20,000,  and  the  chief  place  of  business.  Montreal. 

The  Imperial  Bank.  Toronto,  have  purchased  the  site  at 
ihc  corner  of  King  and  Francis  Streets,  and  will  proceed  im- 
i.icdiately  with  the  erection  of  a  $:iO,000  bank  building. 

The  demands  of  building  carpenters  in  Vancouver  for  an 
increase  of  from  $.').. ->0  to  $fi.50  a  day  have  been  definitely  re- 
fused by  the  contractors,  who  offer  $6  for  an  eight-hour  day. 

A  new  brick  platform  is  to  replace  the  plank  platform  at 
the  Grand  Trunk  Station,  Niagara  Falls,  Ont.  The  company 
liavc  found  tlie  wooden  platform  unsatisfactory  owing  to 
<|uick  decay. 

Building  permits  in  Toronto  for  the  month  of  July  total- 
led $1,094,378.  as  against  $702,004  for  July,  1917.  The  total 
for  the  first  seven  months  of  the  year  is  $4,8H5,29:i,  as  com- 
|)arcd   witli   $4,087,782   in    1<)17. 


Personals 

Mr.  G.  Murgatroyd  has  been  appointed  assistant  engineer. 
Montreal  Division,  Grand  Trunk  Railway. 

Mr.    E.   \'.    Buchanan,   general     manager    of    the     London 
Public  Utilities  Commission,  was  recently   in   Winnipeg,   and . 
V.  bile  there  inspected  work  on  the  aqueduct 
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august  14.  luiH Till':    CUNTKALl     Rt,v,»-f«.ij  C3| 

^^m^  J  J     T^    MT*wj«Mt»  ram  to  ftrtilizc  Iiukc  areas  of  desert  land,  he  ha-  '.\- 

gj^  »-».-g<^^^^'l'    I  J!^\.^^.».         J    *■''  ^■'^''^'^  ^"''  t"wns  and  linked  them  with  :  .id 

■  ^^TI|ffV1l      I      JCl^f^fll^^l  '"■'''««^'*.  ''<;•'''>'  '"lilt  up  industry  and  c«»-ordinaied  it, 

■  1     IllllVft^^^    IV^^UI    IJ.    ''*^    ^^"^   curbed    disease    through  the  devcloi>tnent   of 
m^^**  *  V  ^^»  ^*   sewage  and  water  purification  systems  and  the  erec- 

^^"^P-nAin^/arinA     D/axi-i/a-ur  ''""  "^  «a"'ta«^y  <lwellinKs,  he  is  indeed  at   once    the 

V^  i^ii^illCCl  111^     K-CVICW  pioneer  of  nidustrial  and  economic  proj-ress  and  the 

conservator  of  the  material  welfare  of  the  human  race. 

Published  Each  Wednesday  by  ^"^^  ^^'^  achievements    arc    accompanied    by  n<»    flare 

HUGH  C.  MACLEAN.  LIMITED  t^iT^T^-^^xZ^t^:!: ^:S':t^J^:^ 

HUGH  C.  MacLEAN.  Winnipeg,  President.  is   this?      Probablv    because   the   engineer's   triumph's 

THOMAS  S.  YOUNG.  General  Manager.  arc  over   mud   and   matter.     The  ordinary    individual 

HEAD  OFI'ICE   -    347  Adelaide  Street  West,  TORONTO  sees  no  romance  in   a  sewer  or  a   roadway,  or  even 

Telephone  A.  2700 a  l)rid>^e.     Me  makes  such  nnceasinj;  u.se  of  the  lux- 

MONTREAL  -   Telephone  Mnin  2289   -   119  Board  of  Trade  ,"''''"'    '*'*-"    «^"«'"^-"    P'*"*'*    ««.  ^'^    dis,josal    that    they 

WINNIPEG  -  Tel.  Garry  856  -    Electric  Railway  Chambers  '''""'""''^  common-place  necessities  and  he  foruets  their 

VANCOUVER     -     Tel.  Seymour  2013     -     Winch  Building  ^^^ce.    "e  is  so  completely  surrounded  by  niiracle.s 

NEW  YORK  -  Tel.  3108  Beckman   -   1123  Tribune  Building  "f  /^'^K'ncennjj  that  he  has  come  to  regard  them  as 

CHICAGO    -   Tel.  Harrison  5351    -    1413  Gt.  Northern  Bldg.  '""^"^p  tnlles.  ^      l  . 

LONDON.  ENG. 16  Regent  Street  S.W.  '''"'=  there  are  men  who  have  been  big  enough  to 

= recoj,Miize  the  indebtedness  of  the  human  race  to  the 

SUBSCRIPTION  RATES  enjjineer.     Victor   Hugo's  admiration   was  aroused  at 

Canada  and  Great   Britain.  $2.00.     U.  S.  and  Foreign.  $3.00.  the  intrepidity  of  the  man   who  undertook  the  repair 

Single  copies  10  cents.  ii'ifl   recording  of  the    Paris  sewer  system  in   the  bc- 

Authorized  by  the  Po.tma.tcr  Gencr.i'  for  c.n.d..  (or  tr.n.mi..ion  K'"n'nR  "f.  the  nineteenth  centufy.     The  svstcm  had 

«•  tecond  cUsi  matter.  becii  l)uilt  Ml  a  haphazard  manner  and  was  like  a  vast 

Entered  as  second  ctasi   matter  July   18th     1914,  at   the   Pottoffice  at  ,.o»n,.„«,K        It    ..,«  .    1,     .    ._•  i  i       i      j  i     .r    n- 

Buffalo.  N.  Y.,  under  the  Act  of  Congres.  of  Kiarch  3,  1879.  tataiomt).     it  was   hetoming  blocked  Up  and   falbll,' 

,T7~ T : "7^ „_   „  i"to  disrepair  and  the  sewage  had  on  more  thai' 

P   .       .       ,    ^  Hidden   dangers   lurked   in    it— |)oisonous   gases,   sud- 
fnncipal    L>ontentS                        p^g,  den  gulfs,  mirey  quicksands.     The  general  public  re- 
>'-flit'>'"i:il "■•:"  garded  it   with  a  sort  of  terri>r  and  the  city  author- 
New  Adiuiiiistraii"!!    and    Sales    lUiildinu    for   London  ifies  did  not  dare  to  explore  its  uncharted  windings. 

Hydro  System ''>33  '{'here  was  one  man,  however. — an  engineer — who  wa** 

Pointe  Claire  Filtration  Plant iwio  not   afraid    to    face   this   unknown,    .subterranean    pr«.- 

Comparative  Value  of  .Activated  Sludge  and  SprinklinK  hiem.      He  undertook   the  repair  and  charting  of  the 

Filters <>:iH  sewer,  and  thou.i,'h  many  of    his  men  refused  to  work 

New  Normal  School  Building,   Nicolet,  P.Q 041  before    the    project    had    progressed    verv    far,      while 

Recent   Developments   in    liulu.strial    Research   in   Great  others  were  overcome  bv  the  sewer  gases,  and  numcr- 

Britain 642  ous  Unprecedented  difficulties  were  met  with,  he  fm- 

The  Building  of  Concrete  Ships 64,'.  ally  carrie<l  it  through.    It     is    not  too  much  to  sav 

Mainly  Constructional 647  that   an    undertaking   such   as   this   retjuires   as   n      ' 

courage   and    determination    as   the    venture   of 

™,      „    .     .     r-      •  •  umbus  across  the  Atlantic  Ocean. 

The  Epic  in  Engineering  .phese   engineering  achievements  attract   but   little 

EN(;1N'K1-:R1.\(.  is  a  i)rufessioii  in  which  there  attention,  however.  They  arc  not  spectacular  and  do 
is  great  opportunity  for  heroism.  Tlie  engineer  „ot  appeal  to  the  crowd.  It  will  be  a  source  of  en- 
is  i)Iaying  a  most  prominent  part  in  the  present  couragemcnt,  nevertheless,  to  the  engineer  who  is 
struggle  and  the  story  or  the  war  will  hold  no  plodding  awav  in  the  heat  of  the  dav  and  sees  but 
brighter  i)agc  than  his  self-sacrificing  devotion  and  little  recognition,  and  little  return  for  his  service-. 
tireless  energy  under  the  most  trying  and  tragic  cir-  to  remember  that  there  is  more  than  mud  and  mortar 
cumstaiices.  Hut  it  is  not  only  in  time  of  war  that  jn  his  work,  while  he  is  handling  matter  he  is  fur- 
the  engineer  has  displayed  self-sacritice  and  courage  thering  ideals,  he  is  contributing  to  progress,  that 
in  the  service  of  his  country  and  of  the  race,  the  profe.ssion  to  which  he  belongs  is  a  noble  one  and 
Through  the  centuries  he  has  quietly  and  un-  its  members  have  been  and  are  the  benefactors  of  the 
assumingly   been   doing  a  great   work,     making     the  human   race. 

world   lit   for  nivn   to  live  in.  as  they  have  increased  

in  lUHiibiTs  atid  advanced  in  industrv    and  knowledge.  rp,       i     •         .  r  g^ 

Historians  laud  tlic  trinnii)hs  of  statesmen  and  soldiers  *  "e  Labor  Unrest  l^ontagion 

and  the  works  of  pt)ets  and  (ihilosophers.  but  of  the  fTTM  1  b",   employees   of   the   waterworks   defKirti 
achievements  of  the  engineer  little  is  said.   Xeverthe-         I       in  St.  Thomas,  C^nt..  have  demanded  inert  . 
less  he  has  brought  all  the  corners  of  the  world  to-        JL      in  wages  from  .K)  to  35  cents  and  from  M 
gethcr.  he  has  encircled  it  with  the  steamship  and  the  to  .W  cents  per  hour.    The  board,  after  con-id- 

railroad.   he   has   made   it    possible   to   flash   messages  erable  discus.sion.  decided  to  meet  the  men  half  wav. 

across   continents,   he   has   released   the   riches   buried  granting  them  32!<i  cents  and  35  cents.     Hou 

in   the  earth    for  the   l)eiiefit   of  mankind,   has  delved  we  go  to  pres.s.  it  is  re|>orte«l  that  the  men  will  ■ 

beneatli  licr  crust   f(»r  nutals  and  fuels — an  undreamt  refuse   this   offer.      Dtiring   the   two   weeks    ; 

of  iniiural    wealth -he   has   produced    heat,   light   and  all   the  other  city   employees,   with   the  exec;  • 

power  from  lur  rivers,  and  has  distributed  the  waters  those   of   the   gas   works   and    hydro-electric   depart- 
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mcnt,  have  itl.~u  (.icinanded  increased  pay.  These  de- 
velopments are  only  to  be  ex])ectcd  as  a  logical  se- 
quence of  the  labor  troubles  in  Toronto,  Winnipeg  and 
elsewhere.  Human  nature  and  the  labor  organizations 
make  it  impossible  that  it  should  be  otherwise.  When 
the  workingman  sees  his  fellow-laborers  in  other  towns 
and  cities  gaining  wage  increases  by  the  simple  ex- 
pedient of  strikes  and  threats,  he  is  quite  naturally 
inclined  to  follow  the  same  course.  He  needs  more 
money — nearly  everybody  does — and  can  get  it  easily. 
Why  then  should  he  do  without  it?  As  long  as  strikes 
win  the  demands  of  the  men  they  will  continue  to  strike 
— reason  or  no  reason. 


ure  (.say,  3  gal.j  of  coal  dust  will  require  1  1/.t  pinU 
of  cement  (i.e.,  the  5-in.  Hovver-pot  about  three  ])art^ 
filled)  and  about  2  1-2  pints  of  water. 


The  All- Welded  Ship 

Till'^  first  all-welded  vessel,  which  was  recently 
launched,  somewhere  on  the  South  Coast  of 
England,  was  built  in  a  shipyard  operated  by 
the  Inland  Waterways  and  Docks  section  of 
the  Royal  Engineers.  The  Engineer  gives  some  de- 
tails regarding  the  method  of  construction.  In  this 
vessel  the  "shell"  up  to  and  including  the  bottom  seam 
of  the  bilge  plate,  is  continuously  welded  inside  and 
out.  The  cross  seams  are  similar!)'  "tack"  welded. 
The  frames,  floors,  deck  brackets  and  non-water-tight 
bulkheads  are  all  "tack"  welded.  In  the  case  of  the 
deck  plates  "butt"  welding  (i.e.,  the  plates  arranged 
end  to  end,  without  any  overlap)  has  been  adpoted. 
In  the  construction  outlined,  it  is  considered  that  a 
good  margin  of  safety  has  been  allowed.  It  is  thought 
that  the  general  adoption  of  electric  welding  would 
speed  U])  production,  more  jiarticularly  in  the  assembly 
of  bulkheads,  deck  structures,  fittings,  and  other  in- 
terior work.  It  is  computed  from  the  results  obtained 
on  thi.i  ex])erimental  vessel  and  other  .Admiralty  work 
that  a  saving.of  20  per  cent.,  or  possibly  25  per  cent., 
could  be  effected  in  both  time  and  material.  The 
United  States  Shipping  l?oard  has  been  in  close  touch 
with  this  experimental  work,  with  the  result  that  ar- 
rangements are  in  hand  for  the  manufacture  of  a.num- 
ber  of  10,000  tons  standard  ships,  in  the  production 
of  which  "rixeters"  will  l)ecome  "welders."  Whilst 
the  first  vessel  just  launched  is  rivetless,  it  is  calculat- 
ed that  these  large  vessels  will  only  have  about  2^/2 
per  cent,  of"  the  originally  intended  number  of  rivets. 


Utilization  of  Goal  Slack  as  Fuel 

C'o.al  slack  or  coal  dust  i^i  to  be  found  in  nearly 
every  household.  It  is  generally  used  to  bank  a  fire, 
Inirns  dull,  much  of  it  drops  through  the  grate,  and  is 
so  unsatisfactory  that  one  often  pays  to  have  it  remov- 
ed. No  more  waste  of  coal  slack.  Buy  a  small  quan- 
tity of  Portland  cement,  then  add  1  part  by  measure 
(not  by  weight)  to  20  parts  of  coal  slack,  mix  very 
thoroughly  in  the  dry  state,  then  add  gently  and  by 
degrees  a  small  quantity  of  water  and  mix  well. 

Care  must  be  taken  not  to  make  the  combination 
too  wet^ — it  should  just  hold  together  when  squeezed 
in  the  hand. 

■It  is  now  ready  to  be  placed  in  a  mould.  An  excel- 
lent one  is  an  ordinary  small  flower-pot,  4  or  5  in.  in 
diameter.  Press  the  mixture  into  this  firmly,  and  it 
can  be  at  once  turned  out  by  inverting  the  pot.  Keep 
in  a  dry.  cool  place  for  .S  or  6  days,  and  it  is  ready  to 
burn,  which  it  will  do  like  an  ordinary  ^um])  of  coal. 

Alternately  the  mixture  can  be  moulded  in  the 
hands  like  a  snowball,  and  in  a  week  bcc(jmes  (|uitc 
firm. 

.\s  a  guide  to  correct  proportions,  a  bucket  mca--- 


The  Shell  of  the  Long-Range  Gun  Which  is 
Bombarding  Paris 

.Vothing  definite  has  vet  l)een  di.scovered  as  to  the 
nature  of  the  German  long-range,  gun  nor  of  the  shell 
it  fires.  M.  Nicholas  Elamel,  in  a  further  article  in 
a  recent  number  of  Le  Genie  Civil,  puts  forward  some 
plausible  hypotheses,  based  on  the  known  facts,  viz. : 
the  fragments  of  burst  shell;  the  white  smoke  which 
nearly  always  aj^companies  burst;  the  fact  that  the 
splinters  show  no  traces  of  adhering  explosive ;  and 
the  use  of  the  diaphragm  with  its  special  fittings,  the 
exact  function  of  which  is  still  inexplicable. 

After  considering  the  various  recognised  ex])los- 
ives  and  rejecting  them  for  one  reason  or  another,  M. 
Elamel  suggests  that  the  Germans  may  have  used  the 
following  method,  in  which  case  the  diaphragm  would 
fulfil  a  different  function  from  that  which  he  previous- 
ly attributed  to  it.  In  order  that  the  shell  should 
leave  a  white  smoke  on  bursting,  which  is  desirable 
for  registering  purposes,  but  no  trace  of  explosive  on 
the  metal  of  the  shell,  he  believes  it  ])Ossible  the  Ger- 
mans may  use  an  exjjlosive  of  the  ])anclastite  or  hell- 
hoffite  type  which  would  burst  on  impact  without  a 
fuse  being  necessary.  The  diaphragm  and  auxiliary 
parts,-  the  function  of  which  is  .still  obscure,  would  be 
used  to  divide  the  shell  chamber  into  two  parts,  which 
would  be  in  communication  with  each  other  only  on 
the  gun  being  fired.  The  i;npact  on  discharge  would 
o])en  a  communicating  channel  and  allow  the  more 
dense  liquid  to  flow  into  the  rear  chamber  while  the 
shell  was  travelling  along  the  ascending  jiart  of  the 
trajectory.  Rotation  of  the  shell  would  give  the  mix- 
ture time  to  be  thoroughly  incorporated  by  the  time 
the  shell  had  arrived  at  the  end  of  its  flight,  since 
the  time  of  flight  is  three  minutes.  .\n  explosive  of 
this  kind  would  be  safe  on  the  gun  being  fired,  since 
the  explosive  mixture  is  not  formed  until  the  shell 
has  left  the  gun.  It  would  also  be  certain  to  act  when 
the  object  was  struck,  because  it  has  been  shown  with 
certain  pancla.stites  of  the  carbon  disulphide  type  that 
it  is  im]iossible  to  fire  them  from  a  gun,  even  at  low 
muzzle  velocities,  without  their  detonating. — The 
Engineer. 


Gouge  Soft  Spots  Out  of  Goncrete  Pavements 

In  laying  concrete  pa\ements,  after  the  top  has  been 
surfaced  and  left  to  harden  but  before  the  covering  of 
earth  is  thrown  on,  a  careful  inspection  of  the  surface 
should  be  made.  By  the  time  the  concrete  has  set  long 
enough  to  sustain  a  man's  weight  without  showing, 
small  bright  and  shining  spots  will  be  seen  on  the  sur- 
face. They  may  be  few  and  far  between  or  there  may 
be  a  great  number  of  them.  If  the  inspector  will  in- 
sert his  pocket  knife  into  these  bright  places  he  will 
find  them  soft  in  comparison  with  the  rest  of  the  sur- 
face. It  will  be  found  that  these  soft  spots  are  earth 
or  some  kind  of  clay  or  loam,  or  a  lump  of  sand,  wood, 
coal  or  soft  stone.  .All  this  soft  material  should  be 
dug  out,  the  holes  cleaned  and  then  filled  with  fine  and 
rich  concrete,  filling  the  holes  a  little  more  than  full. 
In  spite  of  all  the  care  possible  in  providing  clean  and 
|)ure  material,  it  is  impossible  not  to  have  some  for- 
eign matter  get  into  the  concrete,  and  the  adoption  of 
the  foregoing  kink  will  |)revent  many  a  hole  in  the  sur- 
face of  a  concrete  Daveaic;'. 
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New  Administration    and   Sales  Building  for 
the  London  Hydro  System 


Tl  1  !•;  London  Hydro-electric  Commission  luive 
just  moved  into  a  tine  new  administration  huild- 
iw'j^,  some  features  of  whidi  are  illustrated  here- 
with. The  huildin^'  was  ori^(inally  designed  for 
structural  steel,  hut  with  a  view  to  cheapness  and  a 
greater  degree  of  lireprooting,  the  structural  design  was 
changed  to  reinforced  concrete.  The  design  is  by 
Mouchel  &  Partners,  and  is  the  1  lennehique  System  of 
Hat  slab  construction,  T-beams  being  used  in  con- 
junction with  the  lloor  slabs.  The  dimensions  of  the 
beams  and  columns  throughout  give  a  light  and  i)leas- 
ing  ai)i)earance  and  compare  most  favorably,  in  over- 
all dimensions,  with  any  other  tyi)e  of  construction. 
'Jhe  exterior  walls  are  of  Indiana  limestone,  backed  up 
with  common  wliite  brick.  'I"he  interior  ])artiti()ns, 
with  the  excei)tion  of  the  vault  walls,  are  gypsum 
block.  The  vault  walls  throughout  the  building  are 
common  white  brick  backed  up  on  the  inside  with  hol- 
low tile  to  secure  air  si)ace.  The  rough  stairs  through- 
out the  building  are  also  built  of  reinforced  concrete, 
the  finishing  treads  and  risers,  both  terrazzo  and 
marble,  being  i)Ut  in  place  after  the  erection,  and  se- 
curely bonded  to  them.  In  designing  the  structure  of 
the  building,  due  |)rovision  was  made  to  add  another 
storey  should  this  be  reipiired.  l'"or  that  reason  the 
fourth  floor  slab  was  laid  and  the  roof  built  on  top 
of  this  SI)  that  if  at  any.  time  the  Commission  decide 
to  erect  another  storey,  work  can  be  gone  on  with 
without  disturbing  any  of  the  occupants  of  the  build- 
ing. 

As  will  be  more  fully  described  hereafter,  the  sec- 
ond and  third  floors  are  terrazzo  and  were  laid  on  the 
rough  concrete  slab,  the  rough  lloor  slab  being  left  one 
and  a  half  inches  below  the  finished  floor  line  for  this 
inirpose.  The  same  scheme  was  also  followed  out  on 
the  ground  floor  in  the  case  of  the  marble  mosaic  and 
marl)le  ashlar  lltxirs. 

Ily  referring  to  the  photograph  of  the  exterior  of 
the  building,  I'ig.  1,  it  will  be  seen  that  the  design  is 
semi-classical.  The  building  is  faced  in  Indiana  liine- 
stone.  Here  al.so  provision  was  made  lor  the  addition 
of  an  extra  storey,  the  top  portion  of  the  coping  an<l 
cornice  being  so  arranged  as  to  be  removable  in  case  of 
the  addition  of  an  extra  storey. 

Floors 

The  building  being  constructed  with  the  intention 
of  making  it  lirei)roof,  floors  are  also  of  lirei)roof  con- 
struction. The  basement  floor  is  the  worksho])  and 
storage  at  rear  part  of  the  basement  is  constructed  of 
concrete.  The  basement  display  room  and  the  second 
and  third  floors  are  floored  with  terrazzo,  with  the  ex- 
ception of  the  dining  room,  board  room  and  general 
manager's  oflice  on  the  second  floor.  The  dining  room 
is  floored  in  quartered  oak  in  keeping  with  the  sur- 
rounding trim.  In  the  general  manager's  office  and 
board  room  linotile  has  been  used  over  the  rough  c.m- 
crete  floor.  In  the  main  office  and  Hydro  Shoj)  marble 
mosaic  has  been  used  in  combination  with  a  firecian 
border  design.  The  public  lol)by  leading  to  the  upper 
floors  is  floored  in  i)ink  Tennessee  marble,  laid  in  ash- 
lar form.     In  the  general  accounting  office  cork  lino- 


leum was  laid  on  the  concrete  floor.  It  will  be  m  cti 
therefore,  that  an  effort  has  been  made  to  use  tircpi  i 
floors  in  keeping  with  the  rest  of  the  building. 

Interior  Trim 
The  trim  throughout  the  building  with  the  excef»- 
tion  of  the  ground  floor,  general  mana. 
room  and  dining  room  is  steel.  Ilo: 
base,  chair  rail  and  )>icture  moulding  ha«i  been  u>cd. 
The  steel  trim  throughout  the  building  with  the  ex- 
ception of  the  board  room,  general  manager's  office 
and  dining  room,  is  finished  in  Circassian  wahiut.  C)n 
the  grt)und  floor  the  trim  in  the  public  sjiace  is  marble. 
The  dado  is  composed  of  I.aurentian  base,  rails  an<l 
stiles  with  Italian  pavanazzo  panels.  The  apron  and 
cap  for  the  dado  is  \'ermont  marble,  McMullen  gray. 
The  door  and  sidelight  trim  is  also  McMullen  gray. 
The  counter  for  the  water  and  light  office  is  construct- 
ed of  the  same  marble  as  the  surrounding  dado.  The 
top,  however,  is  partly  wood,  to  enable  the  clerks  to 
use  the  counter  for  their  ordinary  duties.  The  dealitii: 
plates  are  marble,  in  conjunction  with  which  are  u^nl 
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Ntw  Admlnktratlon  BuUdIng  of  Laadom  Hydro  Srtttm. 

marble  consols  of  a  very  neat  design.  In  the  front 
show  window  a  marble  mantel  has  been  placed  in  ke€|>- 
ing  with  the  rest  of  the  marble  work.  The  stai^  to  the 
basement  display  room  from  the  public  space  ground 
floor  is  faced  in  N'apt>leon  gray,  with  Najntleon  gray 
tieads  and  risers  and  an  ornamental  iron  balustrade. 
The  public  lobby,  as  stated  bef»>re.  is  t1t>ored  in  pink 
Tennessee  marble.  On  the  walls  of  the  public  lobby. 
to  the  height  of  the  top  of  the  doors.  Xapoleon  gray 
marble  has  been  u.scd.  The  terraxifo  treads  and  risers 
were  built  in  fonns  on  the  job  and  |>ulished  before  be- 
ing placed  in  position,  thus  securing  the  ■ 
job.     In  the  general  manager's  office  and 
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the  general  idea  of  fireproofing  has  been  eh'minated,  the 
trim,  including  wall  paneling  and  ceiling  panels,  are  of 
]?ritish  Honduras  mahogany.  The  doors  of  these 
rooms,  which  are  sieel,  have  been  grained  to  resemble 
this  trim  as  nearly  as  ])ossible.  'I'he  dining  room,  which 
is  the  only  room  in  which  wood  trim  has  been  used,  is 
panelled  in  oak,  a  buffet  being  built  in  the  end  wall. 

Windows 

The  building  has  been  provided  with  the  latest 
class  of  steel  casement  windows.  These  are  fitted 
with  bronze  hardware  of  a  design  in  keeping  with  the 
rest  of  the  interior  hardware  throughout  the  building. 


Interior  main  buslnes   office— Luiidun  Hydro 

which  is  also  bronze.  The  main  show  window,  on  the 
ground  floor,  as  will  be  seen  from  reference  to  the 
photos,  on  account  of  its  large  size  has  extremely  good 
advertising  value.  The  transom  part  of  the  show  win- 
dow, also  the  transom  heads  for  the  large  casements 
on  the  ground  floor,  are  glazed  with  prism,  the  re- 
mainder of  the  exterior  glass  being  plain  ])late.  On  the 
rear  court  wall  a  cheaper  type  of  window  has  been 
used,  in  the  form  of  a  double  hung  steel  sash. 

Plastering 

The  ornamental  i)lastering  throughout  the  building 
was  erected  from  designs  sul^mitted  by  the  Commis- 
sion's draughtsmen.  The  ground  floor  was  the  only 
floor  in  which  any  attempt  was  made  in  the  line  of  or- 
namentation. The  walls  and  columns  on  the  ground 
floor  from  the  dado  up  to  the  ceiling  beams  are  stucco, 
the  remainder  being  ordinary  white  plaster.  The  con- 
crete ceiling  beams  were  flrred  and  a  neat  design  of  a 
beam  used.  The  octagonal  centre  columns  were  fitted 
with  a  neat  cap.  The  only  other  room  in  which  there 
is  any  ornamental  plastering,  with  the  exception  of 
the  ground  floor,  is  the  demonstrating  dining  room,  on 
the  second  floor,  where  a  plaster  cornice  is  used  in  con- 
junction with  a  ceiling  panel  mould.  The  plastering 
work  throughout  the  building  is  the  best  quality  three- 
coat  work,  with  the  exception  of  the  ceilings,  which, 
on  account  of  the  concrete  being  very  close  grained,  it 
was  deemed  advisable  to  use  gauged  plaster,  and  only 
one  coat. 

Ventilation 

The  toilet  rooms  and  basement  dis]:)iay  room  have 
been  equipped  with  a  mechanical  ventilating  system  of 
an  exhaust  type.     The  demonstrating  kitchen  is  also 


equipped  with  a  separate  ventilating  system,  composed 
of  a  porthole  fan  mounted  in  the  exterior  wall. 

Lighting 

The  lighting  fixtures  throughout  the  building  are 
of  the  latest  design,  and  were  designed  to  secure  a 
maximum  amount  of  efficiency.  The  fixtures,  with  the 
exception  of  those  in  the  board  room,  general  manager's 
office  and  toilet  rooms,  are  bronze.  The  fixtures  in 
the  general  manager's  office  and  board  room  are  fin- 
ished in  oxidized  silver,  and  in  the  toilet  rooms  nickle 
plated  finish  has  been  used,  in  keeping  with  the  rest 
of  the  equipment.  The  lighting  for  the  main  show 
window  is  a  decided  innovation.  lam])s  being  concealed 
behind  prism  glass  in  the  softit  of  the  arch  around  the 
window.  In  order  to  secure  ventilation  for  the  large 
number  of  lamps  thus  enclosed,  vent  outlets  have  been 
provided  in  the  soffit  of  the  ceiling  beam  immediately 
above.  This  type  of  lighting  has  proven  very  satisfac- 
tory and  much  favorable  comment  has  been  made  upon 
its  neat  appearance  and  general  efficiency.  In  the  base- 
ment display  room,  which  by  the  way,  is  entirely  artifi- 
cially lighted,  another  new  .system  of  lighting  has  l^een 
used,  in  the  form  of  lamps  placed  behind  a  false  wall 
directed  against  a  wall  painted  a  sky  blue,  immediately 
behind  the  false  wall,  and  placed  so  as  to  reflect  the 
light  back  through  the  windows  in  the  false  wall,  thus 
making  an  indirect  lighting  through  ground  glass  which 
is  practically  the  nearest  ap])roach  to  daylight  possible. 
This  also  has  received  much  favorable  comment.  By 
referring  to  the  i)hot()S  of  the  basement  di.spiay  room, 
you  will  see  that  the  distribution  of  light  is  perfect, 
there  being  practically  no  shadows.  On  the  ground 
floor  bracket  lights  have  been  mounted  on  the  columns 
and  pilasters,  adding  very  much  to  the  artistic  beauty 
of  the  room. 

Heating  System 

A  forced  .system  of  hot  water  heating  has  been  used 
throughout  the  building.  However,  provision  has  been 
made  to  operate  the  system  by  gravity  in  case  of  a 


A  section  of  the  basement-Lighted  throush  a  false  wall. 

breakdown.  The  radiators  in  the  public  space  on  the 
ground  floor  have  been  placed  behind  the  marble  dado 
by  the  use  of  bronze  grills,  the  space  occupied  by  the 
radiators  being  entirely  enclosed  from  the  back,"  thus 
forcing  the  heat  out  through  the  grills.  A  small  grill 
has  been  used  at  the  bottom  to  give  a  forced  circulation 
to  the  air  surrounding  the  radiator.  Provision  has  al- 
so been  made  in  the  pii:)ing  to  install  electric  heating 
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Front  (how  window— Interior  tightt  on,  window  off. 

units  at  some  future  date,  when  the  supply  of  Hydro 
power  warrants  the  change. 

Plumbing 

The  |)lunil)ing-  system  througlKJUt  the  hiiilding  was 
desitjned  and  installed  by  the  Commission's  own  staff. 
The  \ery  latest  tyi)e  of  plumbing  fixtures  have  been 
used  throughout.  C)n  the  hot  water  system  in  connec- 
tion with  tile  plunil)itig  system  an  electric  heater  has 
been  used,  thus  making  the  hot  water  .system  entirely 
independent  of  the  heating  system.  y\ll  lavatories  have 
been  lilted  with  the  latest  type  of  water  closets,  tUish- 
ometer  valves  being  used  in  place  of  the  storage  tanks. 
Here  ahso  provision  has  been  made  for  the  addition 
of  an  extra  storey. 

Glass  and  Glazing 

The  exterior  glass,  with  the  exception  of  transoms 
over  the  ground  floor  windows,  is  plain  plate,  and  the 
transoms  prism  glass.  The  glass  in  the  interior  par- 
titions throughout  the  building  is  chipped  wire,  in  ac- 
cordance with  the  general  scheme  of  firepr(K)ting. 

Electric  and  Telephone  Wiring 

The  electric  conduit  system  and  the  telephone  jiip- 
ing  were  designed  and  installed  by  the  Commission's 
own  staff  of  wireincn,  the  pii)iiig  being  laid  in  the  floors 
and  walls  and  (nitlets  provided  in  same  during  the  con- 
struction of  the  l)uilding.  The  piping  system  is  a  most 
complete  one,  every  office  room  in  the  building  being 
provided  with  telephone  and  base  outlets  on  all  four 
sides.  All  of  the  electric  wiring  was  carried  out  by  the 
Commission's  own  staff,  as  well  as  the  placing  of  the 
conduit  pi|)ing.  The  liell  'I'elephone  system  was  in- 
stalled, with  the  exception  of  the  conduit  I>iping  here- 
tofore mentioned,  by  the  telephone  company's  wire- 
men,  each  outlet  being  wired  but  only  one  outlet  in 
each  office  beingused,  the  advantage  of  having  the  ex- 
tra outlets  wired  being  their  easy  access  in  the  case  of 
re-arraiigenieiit  of  the  furniture  l)eing  made.  In  this 
connection  it  might  also  be  mentioned  that  the  electric 
time  sy>;tem  throughout  the  building  was  also  installed 
by  the  Commission's  own  wirenien.  The  L'ommission's 
wiremen  also  installed  a  bell  .system  tlirt)Ughout  the 
general  offices.  In  connection  with  the  Mell  Telephone 
system,  it  might  be  mentioned  that  the  groinul  floor  is 
e(|uippeil  with  an  inform.'ition  otVice  which  also  holds 
the  telephone  switchboard  connected  to  some  lifty  tele- 
phones throughout  the  Commission's  new  building,  the 


Front  thow  window-Interior  licbt*  off,  wlodow  on. 

City  Hall  and  all  of  the  city  sub-stations,  an         -  •   r 
being  placed  in  charge  of  the  board. 

The  other  photographs  show  that  the  conuiicr^ial 
end  of  the  enterprise  is  exceptionally  well  taken  care 
of,  for  it  is  doubtful  if  more  beautiful  and  attractive 
demonstration  and  sales  rooms  arc  to  be  found  any- 
where in  Canada.  One  of  the  views  shows  the  interior 
of  the  main  room  ;  another  shows  a  section  of  the  fwse- 
ment.  In  this  latter  the  lightinfc  arrangements  arc  par- 
ticularly good ;  the  majority  of  the  light  is  olitaincd 
from  artificial  windows  in  the  wall  shown  at  the  right 
hand  of  the  photograph  ;  this  is  a  false  wall  and  be- 
hind it  are  mounted  numerous  lamps,  the  light  of 
which  is  directed  outward  against  the  real  wall  and 
reflected  back  into  the  ba.sement  through  ground  g'---' 
window  glass ;  the  reflecting  wall  is  painted  sky  ■ 
.so  that  the  final  effect  is  that  of  an  almost  perfect  day 
light.  The  photograph  shows  that  the  distribution  is 
as  good  as  could  be  desired,  there  being  practically  no 
shadows. 

The  other  two  photographs  are  exterior  views  of 
the  show  windows.  In  one  of  the  photos  the  window 
lights  are  oflf  and  the  interior  lights  on.  and  in  the 
other  window  lights  are  on  and  the  interior  light-  " 
This  latter  picture  demonstrates  the  very  g<>od  i 
obtained  by  means  of  window  lamps  concealed  in  ilu 
archway  above  the  window  with  prism  glass  mount- 
ed along  the  under  side  of  the  arch. 

The  building  was  planned  by  the  Commission's  own 
labor.  Contracts  were  let  for  several  of  the  difTereni 
staff  and  all  work  as  far  as  |>ossible  carried  out  bv  ■?!' 
works,  but  were  inspected  by  the  Commission's  - 
from  time  to  time.  Tbc  <  Ntimated  coal  ol  the  budd- 
ing is  $115,000. 


Women  iia\e  bven  employed,  lor  ■.onie  timv  pa»i  to 
spray   tar  upon   the  highways  of  Westminster.   Kng- 
land.  according  to  a  report   in  the  London  Surxey.ir. 
J.    \\".    Dugdale- Bradley,   city   engineer,   reports   that. 
generally   speaking,  their  work  h.as  been   quite  satis- 
factt>ry.     They  work  .sO  hours  per  week,  and  the  r^t- 
of  wages  in  Canadian  money  is  26c.  jkt  hour,  n- 
to  30c.  per    hour    on     satisfactory    service.    \V«Mn<-n 
who  manipulate  brushes  for  spraying  tar  receive  an 
.idditional  4c  per  hour.    They     wear    tm  ' 
sisting  of  •clogs,  caps  and  gli»ve<.  which 
by  the  city.    Portable  ni  nd  lavatories  afr 

also  provided  for  the  we  •  v. 
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Pointe  Claire  also  Conserving  Citizens'  Health 
with  Modern  Filtration  Plant 


THF.  Quebec  Board  of  Health  has  lately  been  very 
active  in  demanding  that  towns  provide  good 
and  safe  supplies  of  water,  and  under  this  stimu- 
lus several  towns  have  installed  mechanical 
filtration  plants.  A  plant  of  this  description  has  just 
been  completed  at  Pointe  Claire,  from  plans  by  R.  S. 
and  W.  S.  Lea,  consulting  engineers,  Montreal.  The 
general,  contractors  for  the  work  are  Messrs.  Arsen- 
ault  &  Plamondon,  Ltd.,  Montreal,  the  mechancial 
equipment  of  the  plant  being  supplied  by  the  Roberts 
I'ilter  Manufacturing  Com])any,  Inc.,  Uarby,  Pa. 

The  water  is  taken  from  the  St.  Lawrence,  through 
an  intake  pipe  in  Lake  St.  Louis,  and  prior  to  the 
construction  of  the  filtration  plant  was  pumi)ed  to  a 
tower,  and  after  being  chlorinated,  distributed  to  the 
consumer.  The  old  intake  pipe  is  still  used,  together 
with  the  pumping  equipment,  a  low  lift  pump  having 
been  added,  so  that  there  is  now  housed  in  the  pump- 
ing house — which  is  a  separate  building — the  old  high 
lift  pump  and  the  new  low  lift  pump.  The  Wallace 
&  Tiernan  chlorination  apparatus  is  also  in  the  same 
building. 

The  plant  consists  of  coagulation  basins,  two  filters, 
clear  water  well,  and  an  old  pumping  house,  the  cap- 
acity being  a  million  Imperial  gallons  per  day.  The 
filter  building  is  52  ft.  x  26,  and  is  constructed  of  brick 
on  concrete  foundations.  The  floors  are  of  reinforced 
concrete,  with  a  surface  finish  of  1  '.2  cement  mortar  an 
inch  thick.  The  roof  is  of  frame  construction,  covered 
with  asbestos  shingles.  The  building  is  of  two  stories ; 
the  filters  are  over  the  clear  water  basin,  w'th  the 
operating  floor  and  pipe  gallery  above  the  fiulters. 
On  the  second  floor  are  located  the  chemical  tanks. 
The  building  is  electrically  lighted. 

The  coagulation  basin  is  50  x  30,  of  reinforced  con- 
crete, covered  with  a  concrete  and  earth  roof.  There 
are  two  retaining  walls  to  support  the  embankment ; 
one  at  the  west  end  of  the  filter  building  has  a  single 
course  brick  face  and  concrete  coping,  the  other  at 
the  north  end  of  the  plant  is  of  reinforced  concrete. 
The  floors  of  the  basins  have  a  smooth  1  :  2  mortar 
cement  finish,  while  a  coat  of  creosote  followed  by  a 
coat  of  hot  Barrett  specification  waterproofing  pitch. 

Provision  is  made  for  future  extensions  of  the 
plant  on  the  west  side,  the  plant  being  so  designed 
that  an  addition  can  be  easily  made  to  the  structure 
of  the  building  and  to  the  plant. 

After  being  pumped  into  the  coagulation  basins, 
the  wat^r  is  treated  with  sulphate  of  aluminum  and 
by  gravity  flows  into  the  filter  beds,  each  12  ft.  6  in. 
wide  by  15  ft.  long.  Each  filter  is  equipped  with  a 
strainer  and  air  system  for  collecting  and  washing 
the  water.  The  strainers  are  made  up  of  headers  and 
laterals  (spaced  on  6  in.  centres),  the  strainers  being 
of  the  interior  orifice  type,  and  capable  of  washing 
the  filters  with  water  at  the  rate  of  7i/  gallons  per 
square  foot  of  filter  surface  per  minute  and  with  air 
at  the  rate  of  334  cubic  feet  per  square  foot  per 
minute.  The  lateral  system  is  embedded  in  concrete, 
surfaced  with  a  1 :2  mixture  of  Portland  cement  mor- 
tar.    The  air  for  the  washing  system  is  supplied  by 


an  air  blower,  located  in  the  i)ump  room.  The  blower 
has  a  capacity  of  (>00  cubic  feet  j)er  minute,  against 
a  pressure  of  4  pounds  per  suare  inch.  It  Is  driven 
by  a  scpiirrel  cage  induction  motor,  3  phase,  62  cycles, 
220  volts. 

For  removing  the  dirty  water  three  longtitudinal 
wash  water  gutters  are  installed  ;  these  lead  to  a  con- 
crete cross  channel  at  the  front  of  the  filter ;  they  also 
serve  to  distribute  the  raw  water  over  the  filter  sur- 
face during  filtration.  The  gutters  are  so  set  as  to 
draw  the  water  evenly  from  all  parts  of  the  surface. 

Rate  controllers,  Venturi  type,  are  placed  on  the 
effluent  pipe  from  each  filter ;  the  normal  capacity  is 
450,000  gallons  ])er  24  hours,  but  the  controllers  are 
capable  of  adjustment  for  rates  of  discharge  varying 


Pointe  Claire  Plant— Coaeulation  Basin  in  riglit  foreground. 

from  400,000  to  800,000  gallons.  Pipes  lead  fiom  the 
filter  into  the  clear  water  well,  from  where  the  water  is 
pumped  by  the  high  lift  pumps  into  the  distribution 
system.     ■ 

The  operating  tables  in  the  operating  gallery  are  of 
marble,  with  four  way  valves,  and  graduated  dial  in- 
dicating the  position  of  the  valve  disc  in  the  influent 
gate.  The  tables  are  also  furnished  with  loss  of  head 
guages,  (provided  with  electric  alarms);  also  depth 
guages  for  showing  the  depth  of  water  in  the  clear 
water  basin.  The  water  level  control  valve  is  pro- 
vided with  a  hydraulic  cylinder  for  opening  and  clos- 
ing the  valve.  This  is  operated  by  a  float  controlled 
])ilot  valve,  the  float  ojjerating  in  a  float  tube  in  the 
pump  room.  The  float  tank  is  connected  with  the 
coagulation  basins  through  a  111  in.  wrought  iron 
pipe.^ 

The  apparatus  for  preparing  the  coagulant  and 
storing  the  alum  is  on  the  second  floor.  The  appara- 
tus consists  of  dissolving  grids,  agitators,  piping  for 
two  concrete  solution  tanks,  water  supply  line' to  the 
dissolving  trays  and  hose  valve,  drain  piping  from 
the  tanks  to  the  main  filter  drain,  chemical  outlet  pip- 
ing from  the  solution  tanks  to  the  orifice  feed  tanks, 
chemical  piping  from  the  feed  tanks  to  the  inlet  cham- 
ber of  the  coagulation  basins  and  to  the  eft'luent  flume 
of  the  coagulation  basins.  The  agitators  are  oak  wood 
paddles  attached  to  a  vertical  shaft,  each  shaft  lieing 
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provided  with  ;i  set  «>!"  simr  y;cars  contained  in  a  metal 
housing  and  driven  by  a  vertical  water  motor.  The 
alum  solution  is  filtered  before  passing  to  the  orifice 
feed  tanks,  which  are  provided  with  float  operated  con- 
trol valves,  and  an  orifice  feed  valve.  The  solution 
tanks  have  wooden  gnage  boards  graduated  to  show  the 
dejjth  of  solution  in  the  tanks  as  well  as  the  fall  of 
solution  when  the  tanks  arc  in  operation. 

To  ensure  freedom  of  the  water  from  bacteria,  it  is 
treated  bv  li<|uid  chlorine  before  being  distrilmted. 
Wallace  &  riornan  apparatus  being  used  for  this  pur- 
pose. 

The  wash  water  pumping  unit  and  suction  pump 


e..ii-i~t-  .'I   .1   -ingle    stage  centrifugal  pump    driven 
by  an  electric  motor;  it  has  a  capacity  of  1350  gai' 
per  minute,  the  squirrel-cage  induction  motor  havir.i; 
a  no-load    speed  of  1X75    r.p.m.    The  low  lift  pump 
is  of  the  double  suction  split  case  volute  centrifugal 
type,  direct-connected  to  an  electric     motor.       Thr 
pump  has  a  capacity  of  625  gallons  per  minut> 
a  working  liead  of  43  feet.     The  motor  ha- 
of  1250  r.  p.m. 

The  shingles  for  the  r«H>f  of  the  filter  hou  ,    

supplied  by  the  Asbestos  Manufacturing  Co.,    Mon- 
treal, and  the  plumbing,  heating  and  rm^fing  \va>  r\ 
ccutcd  by  Mr.  J.  J,  Briard,  Montreal. 
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Comparative  Value  of  Activated  Sludge 

and  Sprinkling  Filters 


By  T.  Chalkley  Hatton* 


ECONOMY  has  played  too  large  a  part  in  the 
development  of  sewage  disposal  processes  up 
to  the  present  time.  Among  leading  sanitary 
engineers  in  the  United  States  to-day  it  is  the 
almost  universal  practice  to  recommend  dilution  as 
an  important  part  "of  any  process  of  sewage  disposal, 
even  though  dilution  may  render  a  natural  water 
course  unfit  for  many  of  the  purposes  to  which  a 
riparian  owner  might  wish  to  apply  it. 

The  argument  advanced  has  been  that  the  natural 
means  provided  by  the  water  itself  should  be  utilized 
so  far  as  possible,  so  long  as  the  riparian  owners  don't 
kick ;  and  if  they  do  kick,  pay  them  their  price,  which 
is  likely  to  be  less  than  the  cost  of  treating  the  sew- 
age to  such  a  standard  that  the  natural  purity  of  the 
streams  may  be  maintained. 

The  author  has  always  objected  to  this  argument, 
especially  in  view  of  the  propaganda  rapidly  spread- 
ing throughout  this  country  for  the  "city  beautiful," 
by  which  it  is  intended  to  provide  all  means  for  the 
comfort,  health  and  general  satisfaction  to  the  citizens 
of  a  municipality.  If,  in  accomplishing  this,  the  foul 
emanations  from  the  municipality  are  deposited  upon 
its  neighbors  to  annoy  them,  the  "city  beautiful"  idea 
is,  to  say  the  least,  inconsistent. 

A  few  years  only  have  elapsed  since  most  of  the 
street  cleaning  was  left  to  the  natural  elements ;  when 
garbage  was  deposited  upon  ground  near  the  munici- 
pality and  nature  invited  to  do  the  rest;  when  most 
communities  used  such  a  supply  of  water  as  might  be 
most  available  without  any  artificial  treatment ;  but 
educational  progress  has  taught  us  that  these  prac- 
tices are  inimical  to  public  welfare.  Although  the 
cost  has  been  enormous,  all  well-governed  cities  now 
insist  upon  clean  streets,  clean  and  wholesome  water 
and  the  disposition  of  garbage  without  nuisance.  Is  it 
not  pertinent  to  ask  why  the  slijjshod  methods  usual- 
ly ])racticcd  in  iiartially  treating  sewage  should  not  be 
abolished  and  the  work  done  right,  even  though  the 
price  may  be  high? 

What  Process  Will  Eliminate  Nuisance. 

Those  engaged  in  the  art  of  sewage  disposal  are 
quite  aware  that  disposal  can  be  accomplished  without 
causing  a  nuisance  to  anyone,  providing  expense  is  not 
to  be  the  chief  controlling  element,  and  the  writer  be- 
lieves that  the  profession  will  not  enjoy  the  confidence 
of  the  public  in  sewage  dis])osal  matters  until  it  in- 
sists upon  having  the  disposal  completed  without  nui- 
sance to  any  legitimate  rights. 

This  statement  naturally  brings  forth  the  question 
as  to  what  known  process  ajjplicable  to  the  average 
conditions  will  eliminate  the  nuisances  to  others  caused 
by  sewage  treatment  j)lants  as  now  practiced. 

It  will  doubtless  be  conceded  Ijy  all  readers  that 
few,  if  any,  of  the  present  methods  of  sewage  treat- 
ment produce  a  clear  non-putrescible  efTluent ;  that 
all  produce  a  sludge  which  is  undesirable  as  a  daily 
neighbor  and  that  at  times  every  such  method  produces 

♦  Chief  Engineer,  Milwaukee  Sewerage  Commission,  in  Municipal  and 
County  Engineering. 


odors  which  are  neither  pleasant  nor  wholesome;  that 
the  final  disposition  of  the  sludge  is,  after  all,  the 
greatest  problem  in  a  plant  of  any  considerable  size 
and  that  these  disadvantages  have  been  generally  con- 
sidered inseparable  from  the  art. 

With  this  concession  granted  it  follows  that  a 
method  f)f  sewage  treatment  which  will  eliminate  these 
disadvantages  is  most  desirable  providing  the  cost  is 
not  prohibitive  and  should  be  given  very  serious  con- 
sideration in  determining  the  type  of  plant  most  ap- 
plicable to  local  conditions. 

Comparison  of  Activated  Sludge  and  Sprinkling 
Filter  Processes. 

All  municipalities  in  America  of  any  considerable 
size  which  have,  during  the  past  decade,  considered  the 
installation  of  sewage  treatment  works  have  studied 
fine  o.'  coarse  screening,  sedimentation,  sprinkling 
filters  and  chlorination,  either  as  units,  couplets  or 
in  other  combinations.  Fine  screening  or  sedimenta- 
tion followed  by  sprinkling  filters  and  final  sedimenta- 
tion, and  in  some  instances  chlorination,  briefly  de- 
scribes the  treatment  now  most  generally  recommend- 
ed where  a  non-putrescible  efifluent  is  required,  and 
may  be  taken  as  the  last  word  in  sewage  disposal  so 
far  as  American  practice  is  concerned.  The  activated 
sludge  process,  as  recently  developed,  should  there- 
fore be  compared  with  the  sprinkling  system  and. auxi- 
liaries and  all  others  thrown  into  the  discard. 

In  making  this  comparison,  however,  the  taxpayer 
should  not  be  given  the  primary  consideration,  but 
should  be  i)laced  upon  an  equal  basis  with  the  other 
interests  at  stake  so  far  as  that  may  be  practicable. 

In  comparing  the  advantage  and  disadvantages 
of  the  two  processes  of  treatment  the  following  main 
items  should  be  considered : 

Variation  in  standard  efifluent. 

Area  required  for  plant. 

Loss  of  head  through  plant. 

Effect  of  teni]ieratures. 

Length  of  main  outfall  sewer  to  plant. 

Clarification.  ., 

Odors. 

Flies. 

■Disposal  of  sludge. 

Cost  of  i)lant. 

Cost  of  operation. 

Variation  in  Standard  Effluent. 
Both  processes  are  susceptible  of  producing  any 
standard  effluent  required.  In  sprinkling  filters  this 
can  be  done  by  varying  the  rate  of  flow  through  the 
filters.  In  activated  sludge  plants  it  can  be  done  by 
the  volume  of  air  or  contact  period  or  both.  This 
flcxrbility  of  either  process  is  a  valuable  feature  in 
many  situations.  With  the  suspended  and  settleable 
solids  removed  there  are  many  periods  during  the  year 
when  a  putrescible  effluent  might  with  impunity  be 
discharged  into  running  water  swollen  by  spring 
freshets  and  polluted  by  surface  scourings.  Under 
such  conditions  the  activated   sludge   process  can  be. 
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operated  at  decreased  cost,  whereas  no  saving  can  be 
experienced  with  sprinkling  liltcrs. 

Area  Required  for  the  Plant. 

A  well  CDiistructed  and  npcratcd  sprinkling  filter 
plant  with  filter  beds  from  9  to  10  ft.  dee])  shonld  i)ro- 
duce  a  uniform  non-putrescible  effluent  from  the  aver- 
age American  municipal  sewage  at  a  rate  of  2,500,000 
gals.  i)er  acre. 

An  activate<l  sludge  plant  under  like  conditions 
with  10  ft.  depth  of  aeration  tanks,  should  ])roduce 
10,(X)(),{XX)  gals.  i)er  acre  and  with  15  ft.  tanks  15,000,- 
000  gals. 

The  area  reepiired  for  the  auxiliaries  (cxce])t  sludge 
drying  beds),  connected  with  the  two  types  of  plants 
will  probably  nearly  balance;  so  that  the  sprikling  fil- 
ter process  will  rc<(uire  from  five  to  six  times  the 
area  retpiired  by  the  activated  sludge  (exclusive  of 
sludge  (lis])osal). 

In  the  niaority  of  cases  this  is  a  very  important 
item.  It  is  well  known  that  even  waste  ground  in  the 
])roximity  of  a  municipality,  when  desired  for  sewage 
disposal  ])uri)oses,  automatically  assumes  values  out 
of  all  proportions  to  its  actual  worth. 

The  Loss  of  Head  Through  Plant. 

The  loss  of  head  through  -.i.  sprinkling  filter  plant 
should  never  be  less  than  12  ft. ;  whereas  an  activated 
sludge  plant  can  be  operated  successfully  with  a  loss 
of  head  of  from  2  to  3  ft.  from  the  surface  elevation 
of  the  sewage  in  the  grit  or  screen  chamber  to  the 
surface  elevation  of  the  effluent  in  the  outlet  conduit. 

In  many  situations  the  difference  in  the  loss  of  head 
rc(|uire<l  means  installation  of  a  ])unipi!ig  ])lant  with 
the  increased  operating  expenses,  and  when  a  punip- 
ing  plant  would  be  recpiired  in  either  case  it  means 
an  additional  lift  of  from  9  to  10  ft. 

Effect  of  Temperature. 

In  climates  north  of  the  42d  degree  parallel  the 
efficiency  of  sprinkling  filters  is  reduced  from  25  ])er 
cent,  tf)  33  jjcr  cent,  during  the  three  winter  months. 
To  provide  against  this,  extra  area  of  beds  should  be 
provided.  So  far  as  observed  the  efficiency  of  the 
activated  sludge  process  is  but  little  atfected  by  cli- 
matic conditions,  although  the  indications  are  that  it 
does  require  more  air  or  a  longer  contact  period  when 
the  temperature  of  the  sewage  falls  below  45  degrees 
F.  The  evidence  so  far  obtained,  however,  is  not  con- 
clusive. 

Length  of  Main  Outfall  Sewer  to  Plant. 

It  will  doubtless  be  conceded  that  a  sprinkling  filter 
l)lant  should  be  located  at  considerable  distance  from 
])resent  and  prosjjective  human  habitation.  This  rc- 
(juires,  in  most  instances,  the  building  of  a  long  and 
expensive  outfall  sewer  to  the  plant. 

On  the  other  hand  an  activated  sludge  plant  proper- 
ly designed,  built  and  operated  can  be  built  close  by 
human  habitations  without  creating  a  nuisance,  becau.se 
there  are  no  odors,  flies  or  other  nuisances  to  offend 
the  senses,  which  extend  beyond  th''  lni'unl.iries  of 
the  j)lant. 

Clarification. 

The  effluent  from  the  best  operated  sprinkling  filter 
plant  cannot  be  said  to  be  clear.  So  far  as  the  author 
has  observed,  its  turbidity  runs  from  40  to  75.  The 
effluent  from  a  properly  operated  activated  sludge 
plant  will  carry  a  turbidity  of  not  more  than  "0  an<l 
usuallv  95  to  98.     In   fact  the  clarity  of  the  effluent 


l)ruduccd  from  this  type  of  plant  is  one  of  the  wonders 
which  attracts  both  the  learned  and  novice. 

This  feature  is  of  decided  advantage  because  it  does 
to  a  large  extent  create  in  the  minds  of  the  public  a 
confidence  that  a  satisfactory  treatment  is  being  given 
to  the  sewage. 

Odors. 

There  can  be  no  doubt  in  the  minds  of  anyone  that 
sprinkling  filters  and  their  auxiliaries  produce  odors, 
at  times,  which  arc  unpleasant  and  inimical  to  the 
comfort  of  pcr.sons  coming  in  contact  with  them.  The*e 
odors  emanate  from  the  preliminary  settling  tanks  of 
whatever  type,  sprinkling  filters  and  the  sludge. 

With  a  properly  operated  activated  sludge  plant 
no  odors  are  produced  which  can  be  detected  300  ft. 
from  their  source.  In  fact,  after  operating  a  testing 
jjlant  for  3  years,  the  author  has  not  been  able  to 
detect  any  unpleasant  odors  150  ft.  from  the  plant. 
and  yet  the  sludges  produced  have  been  reduced  to  a 
fertilizer  base  by  methods  where  the  necessary  refine- 
ments for  reducing  odors  were  not  used. 

Flies. 

Sprinkling  filters  produce  myriads  of  flies  and 
worms.  It  is  questionable  whether  these  become  a 
nuisance  to  the  .surrounding  neighborhood,  but  they 
do,  at  least,  produce  an  unmitigated  nuisance  to  those 
whose  duties  require  them  to  work  in  and  about  the 
plant.  Neither  flies  nor  worms  are  produced  ab<jut  an 
activated  sludge  plant. 

Disposal  of  Sludge. 

In  most  instances  the  disj)osal  of  the  sludge  from  a 
sewage  treatment  plant  is  the  most  difficult  problem 
to  .solve.  There  are  few  locations  where  the  sludges 
can  be  disiK)sed  of  as  easily  and  with  as  little  nui.sancc 
as  at  Atlanta,  Rochester  or  Fitchburg,  although  it  must 
be  taken  into  con.sideration  that  this  case  of  disposal 
was  the  result  of  constructing  long  and  ■  it- 

fall  sewers,  part  of  the  cost  of  wJiich  shoi  to 

the  cost  of  sludge  disposal  when  comparing  the  two 
[)rocesses. 

Under  the  ordinary  l«x-al  c<»nditions,  whether  the 
sludges  to  be  handled  are  produced  from  plain  sedi- 
mentation, hydro-litic,  or  two-story  tank.s.  this  hand- 
ling involves,  considerable  lal)or.  and  costs,  exclusive 
of  overheads,  from  $2  to  $5.50  per  1,000,000  gals,  of 
sewage  treated,  so  far  as  the  author  can  dctennine 
from  the  meager  information  he  has  been  able  to 
accunuilatc. 

The  sludges  produced  from  plain  sedimentation, 
hydrolitic  or  Dortmund  tanks  are  wet  and  putnd  when 
exposed  to  the  atmosphere,  and  must  be  lagooned. 
trenched,  discharged  ujxin  low  ground  cnclo<ieH  with 
dikes   or   despositcd    in    separate   digestion    ■  in 

every  such  case  the  otiors  arising  from  the  <i  ,    -i- 

tion  are  unplea.sant  and  penetrating  to  a  considerable 
distance. 

The  sludge  from  the  two-story  tanks  is  free  irom 
odors  which  carry  to  any  con.stderable  distance  and 
can  be  removed  from  the  tanks  at  such  seA«»n«  of  the 
year  when  climatic  conditions  arc  mo^r  Me  for 

drying.     These   arc    features   which    n  two- 

story  tank  attractive  particularly  in  the  northern  sec- 
tions of  .\mcrica,  although  there  are  but  but  or  three 
months  out  of  the  12  when  the  climatic  conditions  in 
the  northern  tiers  of  the  United  States  are  such  that 
this  sludge  can  be  successfully  dried  within  reasonable 
time,  say  from  one  to  two  weeks. 

Even  at  the  Baltimore  plant,  where  numbers  of 
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Table   I Construction   Cost   Comparisons   of  Sprinkling   Filter  and  Activated  Sludge  Plants. 


Comparable  Items. 

Capacity   of  plant   in    million   gallons    

Total  cost  exclusive  of  land  and  engineering ..... 

Cost  of  plant  per  million  gallons   

**Approximate  area  in  plant   (acres)    

Approximate  gallons   treated   per  acre    

Approximate  loss  of  head   in   feet    

♦  ♦Exclusive   of  ground   required   for   final   disposition   of  sludge. 
♦Exclusive  of  sand  filters. 


Activated 

Sprinkling    Filter 

Plants, 

SI 

udge  Plant 

Gloversville. 

Fitchburg. 

Houston. 

3 

4 

10 

$i()4,o;tr,         * 

$36:),0:!6 

$301,526 

54,680 

65,700 

30,153 

4.17 

1.0 

1,000,000 

3,000,000 

10,000,000 

16 

35.4 

3.5 

separate  dige.stioir tank.s  have  been  i)r(nidcd,  larjjc  ad- 
ditions to  the  shidge  drying  beds  have  been  made  to 
enable  the  operators  to  get  the  sludge  dried  within 
the  period  of  the  year  when  it  can  be  done  success- 
fully. In  nuuiicipaHties  such  as  St.  Paul,  Indianapolis, 
Milwaukee,  Chicago,  Detroit,  Cleveland,  and  other 
northern  cities,  where  the  volume  of  sludge  produced 
would  be  of  considerable  magnitude,  the  author  is  of 
the  oj)inion  that  the  ordinary  sludge  drying  bed  for 
sludges  produced  from  two-story  tanks  would  prove 
a  failure,  and  that  the  Pratt  glass  covered  beds  or 
some  such  scheme  would  have  to  be  adopted. 

Lagooning,  trenching,  filling  low  lands,  digestion 
tanks  or  drying  beds  require  surface  area  and  this 
area  must  be  added  to  the  area  required  for  sprinkling 
filters,  and  depends  upon  the  character  of  soil  in  the 
first  three  types,  and  the  normal  climate  and  size  of 
digestion  tanks  provided  in  the  last  two  types.  Sludge 
drying  beds  have  generally  been  provided  on  the  basis 
of  one-half  to  three  quarters  of  one  acre  per  1,000,000 
gals,  of  sewage  treated.  To  a  plant  treating  a  daily 
flow  of  sewage  of  from  5,000,000  to  10,000,000  gals,  or 
less  this  additional  area  docs  not  assume  importance, 
but  when  the  daily  flow  runs  up  to  50,000,000  or  more 
gallons  the  area  refpiired  for  sludge  beds  and  that  for 
the  final  disposition  of  the  dried  or  partially  dried 
sludge  is  a  matter  of  great  magnitude. 

Reducing  sludges  produced  from  sedimentation 
tanks  of  one  type  or  another  to  a  fertilizer  has  been 
attempted  in  many  instances  with  more  or  less  success. 
The  most  recent  instance  of  any  magnitude  is  the  op- 
eration at  Baltimore  where  the  partially  dried  sludge 
which  has  accumulated  from  the  sludge  drying  beds 
since  the  beginning  of  the  operation  of  the  plant  is 
being  reduced  to  a  low  grade  fertilizer  by  a  contractor 
who  has  installed  a  primitive  drying  plant  consisting 
of  direct  heat  dryers,  grinders  and  screens. 

Mr.  Renter,  superintendent  in  charge  of  the  plant, 
informed  the  author  in  September,  1917,  that  he  was 
producing  the  dried  fertilizer  at  a  cost  of  $2.82  per 
dry  ton,  exclusive  of  overheads,  that  it  was  sold  to  the 
fertilizer  dealers  for  $2.50  per  unit  of  available  am- 
monia, and  that  it  contained  from  1.25  to  2  units  per 
ton.     Not  a  very  attractive  business,   it   is   true,  but 


the  trouble  seemed  to  be  twofold — the  crude  and  ex- 
pensive method  necessarily  used  in  much  of  the  plant 
and  the  low  grade  sludge. 

The  author  was  impressed  with  the  great  benefit 
enjoyed  by  the  city  of  Baltimore  from  this  operation. 
It  was  getting  rid  of  a  sludge,  without  expense  to  the 
city,  which  threatened  in  time  to  cover  all  its  avail- 
able ground  with  an  undesirable  product.  It  was  get- 
ting rid  of  it  without  nuisance  to  its  neighbors,  and  was 
adding  to  the  wealth  of  the  community  by  conserving 
those  fertilizing  values  which  would  otherwise  be  ut- 
terly wasted. 

The  disposal  of  the  sludge  from  an  activated 
sludge  plant  becomes  entirely  a  mechanical  or  in- 
dustrial problem,  and  must  be  so  recognized  to  make 
the  process  applicable  to  any  condition. 

As  a  wet  product  there  is  far  more  volume  to  be 
handled  than  is  produced  from  any  other  process  of 
sewage  treatment ;  probably  three  to  four  times  as 
much  as  it  produced  from  chemical  precipitation.  When 
fresh  it  is  odorless  but  Ijeing  highly  organic,  decomposi- 
tion begins  soon  after  it  is  exposed  to  the  atmosphere, 
and  this  character  precludes  it  from  being  dried  in  the 
atmosphere.  It  constantly  accumulates  and  must 
be  handled  as  rapidly  as  possible.  There  are  dis- 
advantages of  no  mean  proportions  connected  with  the 
activated  sludge  process. 

On  the  other  hand  the  sludge,  when  reduced  to  a 
fertilizer  base,  contains  from  4  to  5  units  of  available 
ammonia,  which,  during  pre-war  times,  was  worth 
$2.50  i)er  unit,  and  is  now  much  more  valuable.  From 
experiments  made  in  Milwaukee  and  Chicago  it  can  be 
dewatered  by  means  of  pressing  and  drying  at  a  cost 
equal  to  or  less  than  its  selling  value,  and  its  value  as 
a  fertilizer  has  been  practicalh'  demonstrated  by  Dr. 
Bartow  at  the  University  of  Illinois,  by  Col.  Nasmith's 
and  Dr.  McKay's  exi)eriments  at  Toronto,  by  Mr.  W. 
Jones,  of  Stourbridge,  England,  and  by  the  author  in 
the  vicinity  of  Milwaukee. 

The  equipment  necessary  to  handle  the  sludge  from 
a  100,000,000  gal.  plant  would  occupy  appro.ximately 
three  acres  and  would  consist  of  settling  tanks,  press, 
dryer  and  storage  houses. 

In  comparison  with  the  sprinkling  filter  process  the 


Table  II — Comparison  of  Cost  of  Operating  Sprinkling   Filter  and  Activated   Sludge   Plants. 

Comparable  Items.  Gloversville.  Fitchburg.  Houston. 

Capacity  of  plant— Basis  for  computation    3.000.000  4,000.000  10.000.000 

Overhead,  5%  interest,  2}4%  depreciation  $11.24  13.50 

Overhead,  5%  interest,  3^%  depreciation   $7.02 

Operating  costs,   including   sludge   disposal    5.56  6.93  7.08* 

Total  costs  per  million  gallons   16,80  20.43  14.10 

♦The  total  operating  cost  for  reducing  the  sludge  at  Houston  is  estimated  to  be  $8.40  per  dry  ton.  One-ha'f  a  dry 
ton  is  produced  per  million  gallons  of  sewage.  The  value  of  the  dry  sludge  is  estimated  at  $11.25  per  dry  tqn,  or  $?.50 
per  unit. 
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activated  shidj^c  ],rnci»  -dIvcs  tlir  sliid^'c  proljlcin  by 
compulsion  without  crcatinj?  any  nuisance  to  the 
ncif^hl)nrhood,  and  conserves  those  vahies  of  which 
the  af^ricultuial  conininnity  always  stands  in  need. 
This  advantajije  is  of  value  not  only  from  the  view- 
l)oint  of  dollars  and  cents,  but  from  the  br.  .-.,|,.r  j.,-, ,_ 
nomic  view  of  conservation. 

Cost  of  Plants. 

It  is  a  difficult  matter  to  compare  the  cost  of  aiiv 
two  disposal  i)lants  fairly  on  the  basis  of  volume  of 
sewajj^c  treated.  There  are  local  conditions  which  usu- 
ally require  added  expense  in  one  which  do  not  i)re- 
vail  in  the  other.  Unless  these  are  well  understood 
any.  such  comparison  is  subject  to  doubt. 

It  is  often  most  difficult  to  secure  reliable  innfor- 
niation  as  to  the  actual  cost  of  constructing^  a  sewajje 
disposal  plant.  The  amount  of  contract  can  be  deter- 
mined, price  of  land  occu|)ied  and  ccjst  of  special  mach- 
inery and  e(|uipnient,  but  there  are  many  other  items 
.such  as  engineerinp,  ins|)ection,  superintendence  and 
other  contiiifi^encies  enterinj;^  into  the  cost  which  are 
so  fre(|uently  omitted  from  any  published  statements. 

F(jr  these  reasons,  and  because  the  three  plants 
chosen  for  comparison  are,  in  the  writer's  opinion,  the 
best  of  their  type  both  in  construction  and  in  ojjcration, 
he  has  taken  the  (Iloversville,  iMtchbur^'  and  Houston, 
Te.xas,  ])lants.  The  first  two  are  tine  examples  of  the 


Tile  writer  |»refer>  to  havcmS^Sflcr 
conclusions  as  to  the  a<lvanta);es  or  ili>;i  i 

the  two  methorls  f>f  sewaj;c  treatment  fli.scns.%ed  in  this 
article.  He  has  presented  the  facts  as  they  have  been 
presented  to  him  durinj;  the  last  three  years  of  inten- 
sive study  and  observation  of  the  sewage  dis|K>saI 
problem.  He  believes,  however,  that  the  activated 
sludfje  treatment  solves  the  problem  far  more  sati>- 
factorily  tr)  all  parties  concerned  than  the  sprinklin); 
filter  proces.s,  where  a  stable  effluent  is  required  and 
where  power  costs  are  tidt  i-vi-i-,»iv.. 


Fine  Normal  School  Building 


Al'IN'E  normal  >ch«M)l  biiildiii),;  beinj;  erected  at 
Nicolet.  V.  (J.,  by  the  community  «if  the  cf>n- 
veiit  f)f  the  Assumption  is  now  nearly  r  • 
pleted.  The  building;  which  is  of  s*>lid  bn.  y 
and  steel  construction,  consists  of  a  centre  part  137  ft. 
X  f)0  ft.  with  two  wings  IW  ft.  x  45  ft.  and  is  four  stor- 
eys in  height  with  sub-ba.sement  and  large  extension 
kitchen  of  one  storey.  The  sub-basement  of  8  ft.  i.s  uscil 
for  cellar  storage,  coals  and  furnaces. 

The  first  floor,  12  ft.  high,  contains  two  large  re- 
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Nicolet,  P.Q, 
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si)rinkling  filter  type  and  the  last  the  only  large  plant 
now  built  of  the  activated  sludjie  type. 

In  comparing  the  cost  of  the  plants  the  cost  of  the 
sand  filter  beds  in  the  Gloversville  ])lant  has  been  omit- 
ted because  it  is  not  a  i)art  of  the  sprinkling  filter  sy.s- 
tem,  but  an  auxiliary  necessary  for  the  treatment  of 
the  special  character  of  sewage  i)roduced  from  the 
large  nuiuber  of  tanneries,  and  is  not  common  to  other 
sprinkling  systems;  although  it  might  be  .said  that  the 
.sand  fdters  tended  to  reduce  the  depth  of  the  stone 
beds  and  to  that  extent  reduced  their  cost. 

The  activatecf  sludge  jilant  at  Hou.ston  has  been  in 
operation  for  about  a  year,  at  least  the  sewage  treat- 
ment part  of  the  i)roce.ss  has  been,  the  sludge  reduc- 
tion plant  is  now  being  installed,  all  necessary  con- 
tracts therefore  having  l)een  made  under  certain  defi- 
nite guarantees  as  to  the  cn-t  of  i>r«duct,  power,  fuel 
and  labor  required . 

It  has  been  treating  .ni  <'^>  iige  daily  How  of  5,000.- 
(XX)  gals,  of  domestic  sewage  with  little  industrial  waste 
and  has  been  producing,  according  to  Mr.  K.  E.  Sands' 
written  statement  to  the  author,  a  relative  stability  of 
about  70. 


creation  halls,  refectories  for  pupils  and  sisters,  class 
r(X)ms  and  studies  with  kitchen  and  |>antries.  The 
.second  floor,  1.?  ft.  high,  contains  princi|>al  entrance 
and  j)arlors  with  comtnunity  and  professors'  nunns. 
( )n  the  third  flcxir.  also  13  ft.  high,  are  large  concert 
hall  and  chapel,  library  and  music  rooms  and  inlirinar- 
ies.  The  fourth  floor  of  13  ft.  is  utili 
ies  and  betlrooms  with  large  hall  in  t 

Each  floor  is  sup|)lied  with  two  sets  oi  lavat<' 
great  attention  having  been  paid  to  the  sanitary  -i::. 
ventilating  arrangements.      There  arc  two  staircases 
and  fire  escapes  to  each  storey. 

The  interior  is  flnishe<l  in  selenitc  plaster  on  metal 
lath  and  the  heating  is  furnishetl  by  four  Sirdar  fur- 
naces; electric  light  is  supplied  througlvMit 

The  whole  work  has  been  carrie<l 
pany  Caron.  t>f  Nicolet.  at  a  cost  of  i 
from  the  designs  and  under  the  su|>erinter 
L.  J.  Caron.  architect.    The  steel  work  \va.-  -.., 
the  Phoenix  Bridge  \V't>rks.     The  cornice  w 
metal  r<K>fing  by  Cvrille  !    '  .  -     . 

cut  stone  work  i)y  J.  1).  N 
ries  near  Three  Rivers. 


Me. 

1  1.. 

till- 
( uar- 
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Recent    Developments   in   Industrial 
Research  in  Great  Britain 


-By  John  Johnston*- 


Tllli  commanding  position  held  for  so  long  by  a 
large  number  of  British  industries  had  created 
a  deei)ly  rooted  feeling  of  security  among  a 
large  body  of  manufacturers ;  this,  coupled  with 
a  natural  conservation  and  with  the  circumstances  that 
the  heads  of  manjr  industries  have  not  been  educated 
in  such  a  way  as  to  enable  them  to  appreciate  scienti- 
fic knowledge,  was  a  hindrance  to  the  adoption  of  pro- 
posals for  research  work  in  industry  there.  It  had 
not  been  generally  realized  that  industrial  conditions 
were  changing,  and  that  many  of  the  conditions  which 
originally  enabled  British  industries  to  assume  a  pre- 
eminent position  had  ceased  to  exist.  The  war,  how- 
ever, brought  this  fact  home,  and  required  a  change 
in  attitude  which  otherwise  would  have  required  a  very 
much  longer  period  to  achieve ;  directly,  by  the  neces- 
sity of  many  lines  of  research  work  to  the  production 
of  munitions  and  to  the  prosecution  of  the  war  in  gen- 
eral ;  indirectly,  by  the  fact  that  many  firms  were  forc- 
ed to  adapt  themselves  to  entirely  different  lines  or 
methods  of  manufacture,  many  of  which  depended  for 
their  development  upon  research  work.  British  scien- 
tific men  had  for  years  been  pointing  out  the  necessity 
for  the  greatly  extended  application  of  science  to  in- 
dustry, but  no  definite  action  was  ever  taken  until 
about  a  year  after  the  beginning  of  the  war,  when  a 
White  Paper,  signed  by  Arthur  Henderson,  at  that 
time  a  member  of  the  Biritish  Cabinet,  appeared. 

Necessity  of  Promoting  Scientific  Research. 

This  document  is  entitled  "Scheme  for  the  Organiza- 
tion and  Development  of  .Scientific  and  Industrial  Re- 
search ;"  its  first  paragraph  is  so  pertinent  that  it  is 
quoted  here : 

"There  is  a  strong  consensus  of  opinion  among 
persons  engaged  both  in  science  and  in  industry  that 
a  special  need  exists  at  the  present  time  for  new 
machinery  and  for  additional  State  assistance  in  or- 
der to  promote  and  organize  scientific  research  with 
a  view  especially  to  its  application  to  trade  and  in- 
dustr3^  It  is  well  known  that  many  of  our  indus- 
tries have  since  the  outbreak  of  war  suffered  through 
our  inability  to  produce  at  home  certain  articles  and 
materials  required  in  trade  processes,  the  manufac- 
ture of  which  has  become  localized  abroad,  and  par- 
ticularly in  Germany,  because  science  has  there  been 
more  thoroughly  and  effectively  applied  to  the  solu- 
tion of  scientific  problems  bearing  on  trade  and  in- 
dustry and  to  the  elaboration  of  economical  and  im- 
j)roved  processes  of  manufacture.  It  is  impossible 
to  contemplate  without  considerable  apprehension 
the  situation  which  will  arise  at  the  end  of  the  war 
unless  our  scientific  resources  have  previously  been 
enlarged  and  organized  to  meet  it.  It  appears  incon- 
trovertible that  if  we  are  to  advance  or  even  maintain 
our  industrial  position  we  must  as  a  nation  aim  at 
such  a  development  of  scientific  and  industrial  re- 
search as  will  place  us  in  a  position  to  expand  and 
strengthen  our  industries  and  to  compete  success- 

"Secretary,  U.  S.  National  Research  Council.  Paper  before  American 
Society  for  TestinglMaterials. 


fully  with  the  most  highly  organized  of  our  rivals. 
The  difficulties  of  advancing  on  these  lines  during 
the  war  are  obvious  and  are  not  underestimated,  but 
we  cannot  hope  to  improvise  an  effective  system  at 
the  moment  when  hostilities  cease,  and  unless  dur- 
ing the  present  period  we  are  able  to  make  a  sub- 
stantial advance  we  shall  certainly  be  unable  to  do 
what  is  necessary  in  the  equally  difficult  period  of  re- 
construction which  will  follow  the  war." 
By  this  document  the  State  had  "recognized  the  ne- 
cessity for  organizing  the  national  brain  power  in  the 
interests  of  the  nation  at  peace.    The  necessity  for  the 
central   control   of  our   machinery   for  war   had   been 
obvious  for  centuries,  but  the  essential  unity  of  the 
knowledge  which  supports  both  the  military  and  indus- 
trial qfforts  of  the  country  was  not  generally  under- 
stood until   the  present  war  revealed   it   in   so   many 
directions  as  to  bring  it  home  to  all.   War  has  remain- 
ed as  much  an  art  as  ever,  but  its  instruments,  origin- 
ally the  work  of  the  craftsman  and  the  artist,  are  now 
not  only  forged  by  the  man  of  science ;  they  need  a 
scientific  training  for  their  effective  use.   This  is  equal- 
ly true  of  the  weapons  of  industry.    The  brains,  even 
the  very  processes,  that  to-day  are  necessary  to  the 
output  of  munitions  were  yesterday  needed,  and  will 
be  needed  again  to-morrow,  for  the  arts  of  peace.  This 
is  the  central  fact  which  justifies  the  establishment  of 
the  new  machinery  in  the  midst  of  a  struggle  that  is 
absorbing  the  whole  energies  of  the  nation  in  a  way  no 
previous  war  has  done." 

Advisory  Council  Established. 

The  scheme  thus  promulgated  is  designed  to  estab- 
lish a  permanent  organization  for  the  promotion  of  sci- 
entific and  industrial  research;  it  provides  for  a  small 
advisory  council,  "composed  mainly  of  eminent  scien- 
tific men  and  men  actually  engaged  in  industries  de- 
pendent upon  scientific  research,"  whose  primary  func- 
tions are  to  advise  on  proposals 

"(1)  for  instituting  specific  researches; 

(2)  for  establishing  or  developing  special  institu- 
tions or  departments  of  existing  institutions  for  the 
scientific  study  of  problems  affecting  particular  indus- 
tries and  trades ; 

(3)  for  the  establishment  and  award  of  Research 
Studentships  and  Fellowships." 

It  is  unnecessary  to  give  further  details  here,  except 
to  state  that  the  Council  was  directed  to  frame  a  pro- 
gram for  their  own  guidance  in  recommending  pro- 
])osals  for  research,  which  "will  naturally  be  designed 
to  operate  over  some  years  in  advance,  and  in  framing 
it  the  Council  must  necessarily  have  due  regard  to  the 
relative  urgency  of  the  problems  requiring  solution, 
the  supply  of  trained  researchers  available  for  particu- 
lar pieces  of  research,  and  the  material  facilities  in  the 
f(jrm  of  laboratories  and  equipment  which  are  available 
or  can  be  provided  for  specific  researches." 

In  accordance  with  these  instructions,  the  Council 
made  a  survey  of  the  whole  field,  and  as  a  preliminary 
measure  gave  aid  and  encouragement  to  a  number  of 
researches  which  were  being  carried  on  by  various 
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technical  societies,  institutions  or  committees.  The  list 
of  reserirchcs,  with  which  the  members  of  the  Society 
may  not  he  familiar,  is  of  interest: 

Laboratory  glass ;  optical  glass ;  glass  techno- 
■;ogy. 

Hard  ])orci'lriin  ;  refractory  inaterials. 

Setting  and  disintegration  of  salts  and  crystal- 
lin  substances. 

Tin  and  tungsten . 

Corrosion  of  non-ferrous  metals. 

Properties  and  comi)osition  of  alloys. 

Tool  steel  ex])criments.  ■ 

Statistical  work  in  ])rei)aration  of  field  for  re- 
search in  iron  and  steel. 

Methods  of  notched  bar  impact  testing:  har<l- 
ness  test  for  journals  and  j)ins. 

Flow  of  steam  through  nozzles. 

Rate  of  heat  transmission  from  hot  surfaces  to 
fluids  over  them. 

Deterioration  of  structures  of  timber,  metal,  and 
concrete  in  sea  water. 

De-gumming  of  silk. 

Heating  of  buried  cables. 

Properties  of  insulating  oils. 

The  main  work  of  the  Advisory  Council,  however, 
was  concerned  with  the  organi^^ation  of  industrial  re- 
search ;  firstly  because  they  felt  "the  paramount  im- 
])ortance  of  arousing  and  securing  the  interest  of  man- 
ufacturers in  the  application  of  science  to  industry, 
and,  secondly,  because  the  influence  of  the  war  has 
created  in  industry  an  atmosphere  conducive  to  the 
growth  of  new  ideas,  whereas  it  has  unforunately 
made  the  prosecution  of  work  in  pure  science  and  in 
its  organization  a  matter  of  extreme  difficulty."  As  its 
work  along  these  lines  developed,  it  became  clear  that 
a  sei)arate  organization  having  its  own  estimates  in 
charge  of  a  minister  responsible  to  Parliament  was  a 
necessity.  Accordingly  in  December,  1916,  there  was 
established  a  separate  Dci)artment  of  State'entrusted 
with  the  organization  of  scientific  and  industrial  re- 
search;  and  under  this  Department  an  Imperial  Trust 
was  created  to  hold,  on  behalf  of  the  Department,  the 
sum  of  one  million  sterling  which  Parliament  had 
jjlaced  at  its  disposal  to  be  spent  over  a  period  of  five 
years  or  so.  It  was  agreed  that  the  money  thus  made 
available  should  be  spent  in  the  form  of  grants  in  aid 
of  research  undertaken  by  firms  in  any  industry  wdiicii 
may  combine  to  conduct  it  on  a  co-operative  basis; 
and  that  the  best  means  to  this  end  is  the  estabish- 
ment  of  Trade  Research  Associations. 

A  leaflet  has  been  ])ublishcd  explaining  the  manner 
in  which  such  associations  are  expected  to  work,  from 
which  we  take  the  following  excerpt: 

"The  independence  and  initiative  of  the  British 
manufacturer  have  contributed  largely  in  the  past 
to  his  success.  .Vfter  the  war  he  will  need  all  pos- 
sible as.si.stancc  in  undertaking  and  developing  re- 
search work  as  a  means  of  enlarging  his  output  and 
imi)roving  its  cpiality.  But  if  the  help  is  to  be  cfTec- 
tivc,  it  must  increase  his  inde|H"ndcnce  and  initi- 
ative. It  must  avoid  chaining  him  to  the  routine  of 
Government  administration  however  efficient.  It 
must  be  so  given  as  to  enlist  his  active  support.  To 
the  initiative  of  the  manufacturer,  the  improvement 
of  old  and  the  discovery  of  new  industrial  pro- 
cesses in  this  and  other  countries  have  largely  been 
due.  Tt  has  been  the  co<iperation  of  progressive  in- 
dustry with  science  which  has  led  to  the  practical 


application  of  the  results  obtained  in  the  lafi'tm 
tories  of  scientific  men.    The  Advisory  C  ■ 
.Scientific  and  Industrial  Research  have,  t:.; 
recommended  after  consultation  with  manufacturer- 
and  others  that  the  new  fund  »hnuld  be  cx|)cndcd 
on  a  cooperative  basis  in  the  form  of  liberal  contri- 
butions by  the   Dc|)artment    towards    tlv 
raised  by  voluntary  ass4Kiati<ins  of  mam 
established   for  the  purj><»sc  of  research.     Hy    thi« 
method  the  systematic  development  of  re«;arch  an«l 
the  co-operation  of  science  with  industry  will  l)c 
carried  out  under  the  direct  control  of  the  in<lustric> 
themselves.    It  is  alsf)  hoped  that  the  co-<»j»erati<in 
of  the  firms  concerned  in  any  one  industry  m.-t 
able  research  work  to  be  undertaken  which   v 
not  have  been  dealt  with  by  individual  firms. 

Firms  Must  Co-operate  to  Improve  Products. 

"All  considerations  point     to 'the  iiecessitv   f'T 
combination  to  this  end.   If  the  firms  in  an  Ind 

which  arc  engaged  in  the  production     of    si;; 

articles,  or  alternatively  if  the  firms  in  difTerent  in- 
dustries which  make  use  of  the  same  or  similar  raw 
or  semi-manufactured  materials  will  combine  to  im- 
prove those  articles  or  materials,  the   D-  t 
will  contribute  liberally  to  a  joint  fund  foi 
pose.   The  fund  for  each  industry  will  be  exp' 
by  a  Committee  or  Board  ajjpointed  by  the  c>  ;.;.. 
buting  firms  in  that  industry,  and  the  results  ob- 
tained will  be  available  for  the  benefit  of  the  con- 
tributing firms. 

"The  Department  realizes  that  there  will  be 
many  difficulties  in  the  way.  i^ome  industries  are 
more  homogeneous  in  character  than  others,  and 
could  therefore  agree  more  easily  on  the  lines  of 
investigation  to  be  followed.  Some  industries  arc 
from  their  nature  only  interested  in  research  be- 
cause they  are  users  of  crctain  materials  which  are 
susceptible  of  improvement,  and  these  materials  are 
also  used  by  other  industries.  In  some  cases,  ac- 
cordingly, it  may  be  |)ossibIe  to  establish  a  Research 
.\ssociation  for  a  whole  industry,  in  others  only  a 
section  may  usefully  combine,  while  in  still  other 
cases  the  most  likely  line  of  advance  may  be  '' 
in  an  association  of  firms  in  a  number  of  indi: 
which  happen  to  use  the  same  materials.  It  ai 
to  be  certain,  however,  from  these  considcrai. 
that  some  firms  will  wish  to  belong  to  more  than 
one  combination  for  research  puqxises,  and  that  if 
wasteful  effort  is  to  be  avoided,  every  possible  means 
must  be  used  to  encourage  co-o|)eration  between 
difTerent  research  organizations  as  well  as  between 
the  several  firms  within  the  same  organization. 

"But  this  will  not  exhaust  the  problems  ab  ~  ' 
Some  firms  in  an  industry  will  be  in  a  better 
tion  to  make  profitable  use  of  the  results  •>■' 
than  others.  All  firms  in  an  indu.stry  are  ii 
alive  to  the  |>ossibility  i>f  improvement,  and  each 
individual   firm   has  its  own   views  as  regards  the 
measure  of  the  advantage  to  be  obtainetl  from  re- 
search work  in  its  particular  branch  of  industry. 

"All  firms  invited  to  join  such  an  nrijnnirafion 
as  is  contemplate*!  arc  likely  t«i  asl.  t 

they  arc  g»>ing  to  get  out  of  it.   '1  c 

efficient  busines.ses  if  they  did  not.     ihe  answer  tt> 
this  (picstion  ought  to  give  an  outline  sketch  of  the 
way  in  which  such  an  industrial  research  organix.i 
tit>n  wouhl  work.   The  means  and  method  of  it 
tablishmcnt  will  be  described  in  later  (taragt.. 
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"It  is  anticijjated  that  each  firm  subscribing  to 
a  research  organization  will  have  the  following  pri- 
vileges : 

"(1)   It  will  receive  a  regular  service  of  summarized 
technical  inff)rmation  which  will  keep  it  abreast 
of  the  technical  developments  in  the  industry 
at  home  and  abroad.    To  do  as  much  for  itself 
any  firm  would  have  to  employ  more  than  one 
man   on    its   staff   reading  and   translating  the 
technical  press. 
"(2)  It  will  be  able  to'obtain  a  translated  copy  of 
any  foreign  article  in  which  it  may  be  specially 
interested  and  to  which  its  attention  will  have 
been  drawn  by  the  periodical  bulletin. 
"(3)  It  will  hare  the  right  to  put  technical  questions 
and  to  have  them  answered  as  fully  as  possible 
within  the  scope  of  the  research  organization 
and  its  aljied  associations. 
"(4)  It  will  have  the  right  to  recommend  specific 
subjects  for  research,  and  if  the  Committee  or 
Board  of  the  research  organization  of  that  in- 
dustry  consider   the   recommendation   of   suffi- 
cient general  interest  and  importance,  the  re- 
search will  be  carried  out  without  further  cost 
to   the  firm   making  the   recommendation,   and 
the  results  will  be  available  to  all  the  firms  in 
the  organization. 
"(5)  It  will  have  the  right  to  the  use  of  any  patents 
or  secret  processes  resulting  from  all  researches 
undertaken  either  without  payment  for  licenses, 
or  at  any  rate  on  only  nominal  payment  as  com- 
pared with  firms  outside  the  organization. 
"(6)  It  will  have  the  right  to  ask  for  a  specific  piece 
of  research  to  be  undertaken  for  its  sole  benefit 
at  cost  price,  and,  if  the  governing  Committee 
or  Board  approve,  the  research  will  be  under- 
taken 
"It  will  be  realized  that  no  firm  outside  the  or- 
ganization will  have  any  of  these  rights.    The  docu- 
ments and  bulletins  available   for  members  of  the 
organization  will  not  be  jjublished  unless  the  con- 
trolling committee  of  the  organization  decide  that 
they  shall  be. 

Assessment  in  Proportion  to  Size  of  Firm. 

"The  method  of  assessing  the  subscription  of 
each  firm  will  have  to  be  determined  in  negotiations 
with  each  industry  or  section  of  an  industry  which 
may  agree  to  combine  for  the  purposes  of  research, 
but  the  intention  is  that  firms  should  contribute  on 
a  basis  proportionate  to  their  size.  Thus  the  small 
firm  will  contribute  less  than  the  large  firm,  yet  it 
will  have  the  same  privileges,  though  as  a  rule  it 
will  not  in  the  nature  of  the  case  have  the  same 
facilities  for  ex]:loiting  the  results  of  research.  On 
the  other  hand  the  small  firm  will  be  more  likely 
to  use  the  benefits  offered  under  heads  (2)  and  (6) 
than  the  large  firm. 

"The  Government  contribution  will  be  promised 
for  a  period  of  years  to  be  agreed  upon,  not  exceed- 
ing five,  though  it  may  be  extended  if  funds  are  avail- 
able and  the  condition  of  the  industry  calls  for  fur- 
ther aid.  The  contribution  will  be  made  in  the  an- 
ticipation that  when  the  new  organizations  are  once 
fairly  launched  on  their  career  the  need  for  direct 
State  assistance  will  disappear,  and  British  industry 
will  be  as  self-sufificing  in  the  field  of  industrial  re- 
search as  it  has  proved  itself  to  be  in  other  spheres 
of  work." 


The  above  paragraphs  show  the  broad  spirit  in 
which  the  scheme  has  been  conceived ;  the  breadth 
of  view  of  the  Council  is  also  evident  in  its  remarks 
upon  the  constitution  of  the  governing  body  or  coun- 
cil a  trade  Research  Association.  "It  is  obvious  that 
capital,  management  and  science  must  have  suitable 
representation.  But  we  believe  further  that  greater 
success  and  a  wider  scope  of  action  will  be  obtained 
if  provision  is  made  also  for  the  inclusion  of  labor.  In 
most  cases  only  skilled  labor  will  be  concerned.'  We 
think  it  important,  however,  that  the  workers  in  an 
industry  should  be  able  to  ascertain  at  first  hand  how 
science  is  applied  to  industry  and  how  funds  devoted 
to  this  purpose  are  expended,  and  that  they  should 
also  be  able  to  urge  the  importance  of  research  which 
would  result  not  so  much  in  pecuniary  gain  as  in  the 
increased  health  and  comfort  of  the  workers.  .  .  We 
believe  that  (Joint  Industrial)  Councils  so  constituted 
as  to  be  able  to  discuss  with  knowledge  questions  af- 
fecting both  employers  and  employed  would,  if  they 
could  be  brought  to  work  successfully,  greatly  help 
the  formation  and  development  of  Trade  Research 
Associations." 

Labor  Benefits  by  Research. 

Nor  is  it  only  from  this  side  that  the  usefulness 
of  research  to  labor  is  recognized ;  for  in  the  very 
remarkable  rejiort  on  reconstruction  by  the  sub-com- 
mittee of  the  British  Labor  Party,  they  write:  "From 
the  same  source  ("surplus  wealth)  must  come  the  great- 
ly increased  public  provision  that  the  Labor  party 
will  insist  on  being  made  for  scientific  investigation 
and  original  research,  in  every  branch  of  knowledge 
not  to  say  also  for  the  promotion  of  music,  literature 
and  fine  art,  which  have  been  under  capitalism  so 
greatly  neglected,  and  upon  which,  so  the  Labor  party 
holds,  any  real  develojjment  of  civilization  funda- 
mentally depends.  .  .  .  Especially  in  all  the  complex- 
ities of  politics  in  the  still  undeveloped  science  of  soc- 
iety, the  Labor  party  stands  for  increased  study,  for  the 
scientific  investigation  of  each  succeeding  problem, 
for  the  deliberate  organization  of  research,  and  for 
a  much  more  rapid  dissemination  among  the  whole 
])eople  of  all  the  science  that  exists.  .  .  .  What  the 
Labor  party  stands  for  in  all  fields  of  life  is,  essent- 
ially, democratic  co-operation ;  and  co-operation  in- 
volevs  a  common  purpose  which  can  be  agreed  to ;  a 
common  plan  which  can  be  explained  and  discussed, 
and  such  a  measure  of  success  in  the  adaptation  of 
means  to  ends  as  will  ensure  a  common  satisfaction." 
All  of  this  reflects  a  very  great  change  which  promis- 
es well  for  better  relations  between  labor  and  capital 
and  for  improved  conditions  generally. 

Present  Developments. 

The  foregoing  sketch  of  the  recent  development  of 
research,  and  particularly  of  co-operative  research  in 
Britain,  will  give  some  indication  of  what  has  been 
achieved  there :  though  perhaps  the  most  noteworthy 
I)oint  is  the  changed  attitude  on  the  part  of  manu- 
facturers towards  science  and  education,  for  without 
such  a  change  little  could  have  been  accomplished. 
May  I  add  that  the  general  conditions  which  con-  ' 
fronted  Britain  will  soon  confront  us  likewise,  if  in- 
deed they  are  not  already  here ;  and  suggest  that  their 
schemes  be  given  careful  consideration  as  being  one 
means  of  securing  greater  efficiency  in  industry  and 
greater  economy  in  the  use  of  our  resources  of  men 
and  materials? 
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The   Building   of   Concrete   Ships 


'111'",  first  thoufrht  of  most  cnjiiiiccrs  with  regard 
to  materials  for  the  concrete  for  a  ship  is  to  use 
such  as  will  provide  the  densest  mixture  pos- 
sible. Concrete  of  high  density  also  has  a  hif^h 
unit  vveij^dit.  Our  prohleiii  is  fourfold:  'J'he  concrete 
must  he  durable  and  impermeable  to  water;  it  must 
have  a  compressive  strenj^th  of  at  least  4,000  ih.  per 
sciuare  inch  at  2S  days,  and  a  minimum  weight.  To 
meet  these  conditions  we  have  determined  ujjon  the 
use  of  a  rich  mortar  mixture. 

Any  standard  jjortland  cement  which  will  meet  the 
s])eciricatioiis  of  the  United  States  (Jovernment  may 
be  used,  provided  the  fineness  is  increased  so  that  at 
least  90  per  cent,  will  pass  a  No.  200  sieve.  'J"he  great- 
er fineness  is  re(|uired  in  order  to  obtain  greater 
strength  and  a  more  j)lastic  mixture.  Such  a  cement  is 
also  more  volume  constant. 

I'-or  the  present  the  maximum-size  aggregate  is  lim- 
ited to  34-inch.  A  sand  and  gravel  or  a  volcanic  ash 
or  s])ecially  burned  clay  may  be  used.  The  commer- 
cial future  of  the  concrete  shi])s  is- in  large  measure  de- 
pendent upon  obtaining  a  light-weight  concrete.  In- 
vestigations made  are  cpiite  promising.  The  strength 
and  weight  of  one  of  these  mi.xtures  which  meets  our 
refpiirenicnts  is  as  follows:  One  part  cement,  to  one 
])art  special  fused  clay  below  j4-inch  size  to  two  parts 
same  aggregate  between  ^  and  j/j-in.  size,  had  a  com- 
pressive strength  of  3S0  lb.  per  s(|uare  inch  at  seven 
days  and  4350  lb.  per  square  inch  at  28  days.  It  weigh- 
ed 10()  lbs.  per  cubic  foot  in  a  saturated  condition. 

With  the  use  of  this  material  the  ratio  of  the  dead- 
weight to  total  displacement  will  be  62  per  cent,  for 
the  3500-ton  ship  as  comi)ared  with  65  to  6.S  ])er  cent. 
for  a  steel  shin  and  53  i)er  cent,  for  a  wood  shi]). 

No  integral  waterproofing  compounds  of  any  kind 
will  be  used  in  the  mixtures. 

Forms  Must  be  Accurate. 

The  form  ])rol)Iem  is  a  most  intricate  and  difficult 
one.  'J'he  forms  iov  jiractically  the  entire  ship  must  be 
placed  before  concreting  starts.  The  accuracy  of  plac- 
ing mu.st  be  i;uich  greater  than  in  ordinary  building 
construction  for  if  the  spacing  is  slightly  oversized  it 
results  in  increased  tare  weight  of  the  hull,  which,  of 
course,  decreases  the  cargo  capacity  of  the  ship.  The 
relatively  high  unit  stresses  and  the  small  thickness  of 
covering  for  the  steel  also  reciuires  unusual  accuracy  in 
])lacing  the  forms. 

There  are  a  number  of  ways  of  constructing  the 
forms.  They  may  be  of  wood  or  metal,  or  of  wood  lined 
with  metal.  It  has  also  been  suggested  that  jjla.ster 
forms  may  be  used.  They  may  be  built  in  i)anels  or  as 
one  unit,  to  be  later  removed,  board  by  board.  The  in- 
side forms  may  be  first  constructed  and  the  <iutside 
forms  placed  after  the  steel  is  fabricated.  A  more  com- 
nu)n  method  is  to  place  the  outside  forms  first,  fabri- 
cate the  steel,  and  then  jjlace  the  inside  forms.  The 
former  method  is  being  followed  in  the  construction 
of  one  ship  for  the  lunergeiicy  Fleet  Oirporation.  hut 
the  latter  method  will  be  u.sed  on  subsequent  ships. 
Much  time  and  money  can  be  lost  or  saved  in  forming 
and  much  thought  and  study  can  profitably  be  given 

•Abstract  of  pa^er  before  Atnerlcan  Concrete  Inslttnte.  by  KtMlolph  J.  Wii: 

and  S.  r.  lIiilH-^ter 


to  this  work.  In  Norway  there  is  one  company  build- 
ing small  craft  l>y  the  so-called  "upside  down"  method. 
in  which  the  inside  forms  arc  fabricated  in  an  invert- 
ed position.  Tjie  concrete  is  shot  inti>  place  with  a  gun, 
or  applied  by  hand,  a  relatively  stiff  mixture  l>dnK 
u.sed.  No  ships  are  being  built  bv  flii^  mcfli.Ml  in  ilu- 
United  States. 

Reinforcement  Small  and  Accurately  Placed. 

Reinforcing  steel  which  we  arc  using,  other  than 
fabric,  is  of  rcxls  or  bars  rolled  from  new  billet -^  t«>  cm- 
form  to  the  .American  Society  for  Testing  > 
standard  specifications  for  structural  grade  n< 
steel.  Plain  round  bars  will  be  much  easier  to  fabricate 
than  deformed  bars,  but  on  account  of  the  uncertainty 
of  the  eflfect  of  reversal  of  stress  we  are  using  deformed 
bars  whenever  the  bond  stress  is  high. 

The  accurate  bending  of  the  reinforcing  steel  is  one 
of  the  most  difficult  of  all  the  constructi<in  problems. 
With  a  wall  thickness  <jf  only  3'/^  to  4  in.,  and  two  to 
three  layers  of  steel,  need  for  accurate  bending  of  the 
steel  can  be  readily  appreciated.  Furthermore,  the 
curvature  is  constantly  changing  forward  and  aft  in 
the  vessel,  which  requires  constant  change  in  the  loca- 
tion of  the  dogs  on  the  bending  table.  The  use  of  small 
steel  is  recommended,  in  that  it  is  easier  to  spring  into 
place  if  the  bending  is  not  accurately  done. 

With  a  very  large  quantity  of  steel,  approximately 
equivalent  to  lO  per  cent,  of  the  carrying  ca|>acity  of 
the  ship,  to  be  placed  in  a  very  small  sjwce  in  thin 
walls,  there  is  much  op|)ortunity  for  the  development 
of  ingenious  methods  of  fabricating  the  steel.  Un- 
doubtedly, much  time  can  be  saved  by  pr^  '  'ing. 
at  least  in  part,  the  steel  of  the  frames  and  ;  hem 
in  the  shi|)  as  units.  These  frames  may  be  as  much 
as  54  ft.  in  width  and  35  ft.  in  height,  and  they  must  be 
accurate  to  within  a  fraction  of  an  inch.  Through  a 
length  of  60  per  cent,  of  the  ship  the  shape  of  the.se 
frames  is  constantly  changing.  .All  the  steel  must  be 
su])ported  and  secured  so  that  it  will  not  !• 
form  surface.  Xunurous  methods  have  been 
ed,  and  there  are  a  number  of  chairs  now  on  the  mar- 
ket for  sui)porting  steel,  but  all  cf  tlu  in  liavi-  .  >bii  rti.  .ii 
able  features. 
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machines  as  a  means  of  avoiding  the  lapping  of  the 
steel.  The  acetylene  weld  is  rather  uncertain  and  not 
satisfactory.  The  electric  resistance  weld  ap()ears  to 
be  the  most  promising.  Several  machines  of  this  ty|H- 
have  been  ordered  and  are  now  being  tried  out.  The 
bond  streses  arc  exceedingly  K»w  in  the  longitudinal 
steel  and  there  is  more  space  available  for  lapping.  In 
the  frame  steel,  hi>wever,  it  is  so  close  tc^^ther  that 
there  is  not  room  for  lapping  without  increa- 
thickness  of  some  of  the  concrete  members,  «  ; 
in  turn  increase  the  tare  weight  of  the  hull.  The  swiil 
by  the  electric  resistance  method  can  be  made  quite 
rapidly,  and  at  sniall  ci>st.  It  is  not  anticipated  that 
weUling  any  steel  other  than  the  main  steel  of  the 
frames  and  [Hissibly  the  main  longitudinal  steel  will  l»e 
required. 

Rich  mortar  mixtures  will  be  used,  and  thry  inM«t 
be  carefully  pro|Kirtione<l 
the   tpiality   of   c<>ncrcte 
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should  he  given  to  the  selection  of  the  mixer,  as  all 
mixers  of  common  types  will  not  thoroughly  mix  mor- 
tars. The  concrete  should  not  be  transported  from  the 
mixer  and  deposited  directly  into  the  forms  in  contin- 
uous ojjeration  or  in  large  batches,  on  account  of  the 
danger  of  not  having  it  thoroughly  worked  into  place 
about  the  reinforcing  steel.  For  the  present  it  is  re- 
quired that  all  concrete  shall  be  shoveled  into  the  forms 
in  order  to  insure  its  deposit  in  small  batches  and  its 
thorough  working  into  place. 

The  actual  placing  of  the  concrete  is  a  small  item 
in  the  cost  of  construction  of  a  ship,  and  therefore  there 
should  not  be  the  incentive  to  rush  the  work  as  in  or- 
dinary building  construction. 

It  is  preferaljle  to  place  the  concrete  as  one  continu- 
ous operation  in  order  to  avoid  construction  joints. 
This  will  require  approximately  three  days  (of  24  hours 
each)  for  a  3500-ton  ship  and  six  days  for  a  7500-ton 
ship.  While  it  may  appear  difficult  to  work  the  con- 
crete thoroughly  around  and  through  the  reinforcing, 
no  trouble  is  anticipated  from  this  source.  The  rich, 
mortar  mixture  proposed  is  quite  fluid,  even  though  it 
is  not  mixed  to  a  wet  consistency,  and  with  a  slight 
tapping  of  the  forms  it  settles  readily  into  place  about 
the  steel.  A  number  of  test  panels  have  been  made, 
and  the  results  in  all  cases  have  been  entirely  satisfac- 
tory. It  is  very  different  to  make  a  construction  joint 
in  a  section  in  which  is  embedded  a  large  quantity  of 
steel.  Most  leakage  troubles  occur  at  construction 
joints.  The  uncertainty  of  the  bond  obtained  at  con- 
struction joints  is  also  objectionable  on  account  of  the 
large  shear  stresses.  Several  mechanical  methods  of 
placing  mortar  and  concrete  have  received  considera- 
tion, but  the  results  of  investigations  do  not  up  to  the 
present  warrant  their  use. 

Treatment  of  Hull  Surfaces. 

It  has  been  suggested  by  some  that  rough  lumber 
be  used  for  the  outside  forms,  and  a  plaster  coat  be  ap- 
jjlied  to  the  surface  of  the  cast  concrete.  The  applica- 
tion of  such  a  plaster  coat  is  not  recommended,  for  the 
following  reasons :  The  surface  to  be  covered  is  very 
large,  and  the  application  of  such  a  coat  would  have 
to  be  completed  in  a  very  short  time.  There  is  abso- 
lutely no  way  of  assuring  positively  a  perfect  bond  be- 
tween the  platser  coat  and  the  concrete  surface.  The 
a])plication  of  such  a  coat  will  increase  the  weight  of 
the  hull  without  compensating  advantages. 

Barnacles  and  sea  vegetation  will  adhere  to  concrete 
in  the  same  manner  as  they  develop  on  steel  and  wood. 
It  is  therefore  necessary  that  the  bottom  of  the  hull 
be  coated  with  some  antifouling  paint.  The  same  paints 
can  be  used  as  are  now  used  on  steel  ships,  except  that 
special  means  must  be  taken  to  insure  a  thorough  bond. 
Investigation  of  a  nvnuher  of  paints  and  coatings  of 
different  types  is  now  being  made.  It  is  ([uite  probable 
for  the  present  that  a  bituminous  coating  will  be  em- 
ployed on  the  bottom  of  the  Government  ships. 

There  has  been  much  discussion  relative  to  the  ad- 
vantages and  disadvantages  of  constructing  the  ship 
on  ways  which  will  permit  of  side-launching  or  end- 
launching.  Ways  built  for  side-launching  permit  of 
the  construction  of  the  ship  on  an  even-keel,  thus  mak- 
ing all  the  lines  plumb.  There  have  been  very  few  ac- 
cidents by  sidewise  launching  of  steel  or  wood  ships, 
and  it  is  believed  the  concrete  ship  can  be  safely  launch- 
ed somewhat  earlier  in  this  manner.  In  endwise  launch- 
ing the  conditions  of  sagging  or  hogging  depend  upon 
the  accurate  jjositioning  of  the  ways,  and  determina- 
tion of  the  weight  and  conditions  of  buoyancy  of  the 


ship  just  before  it  leaves  the  ways.  Slight  settlement 
of  any  of  the  way  piles  may  cause  very  serious  hogging 
or  sagging  stresses.  Two  of  the  vessels  being  built 
by  the  Kmergency  Fleet  Corjjoration  will  be  launched 
endwise  and  the  others  will  be  launched  sideways. 

Certain  of  the  equipment,  such  as  the  hawsepipe, 
stern  frame,  stern  tube,  etc.,  are  cast  into  the  concrete. 
The  major  portion  of  the  ecjuipment  and  all  the  mach- 
inery are  secured  to  the  concrete  by  anchor  bolts.  These 
must  be  accurately  placed  in  the  forms  and  complete- 
ly detailed  before  the  concrete  is  poured.  Aside  from 
the  connections,  the  installation  of  machinery  and 
c(|uii)ment  does  not  difYer  from  the  conditions  met  in 
either  wood  or  steel  ships.  Wherever  possible,  through 
bolts  rather  than  anchor  bolts  will  be  used.  Under  all 
deck  machinery  and  fittings  suitable  waterproof  gask- 
ets should  be  placed  so  that  there  will  be  no  leakage 
around  the  holding-down  bolts.  Too  much  attention 
cannot  be  given  to  the  careful  detailing  of  the  fasten- 
ings and  their  exact  location  in  the  hull. 

What  is  the  Durability  of  a  Concrete  Ship  ? 

If  durability  is  to  be  obtained,  special  attention 
must  be  given  to  many  elements  of  the  ship.  The  most 
serious  problem  is  to  provide  means  of  adequately 
jirotecting  the  steel  from  corrosion.  There  is  a  large 
quantity  of  steel  embedded  in  the  concrete  and  much 
of  it  cannot  be  covered  by  more  than  ^-in.  of  mortar. 
This  of  itself  will  not  protect  the  concrete,  particularly 
in  the  interior  and  in  the  upper  portions  of  the  hull. 
There  are  two  means  of  allaying,  if  not  wholly  prevent- 
ing, the  corrosion  of  the  steel.  The  steel  may  be  gal- 
vanized or  painted  with  some  protecting  medium 
which  will  not  appreciably  affect  the  bond,  or  the  con- 
crete may  be  coated  with  some  thoroughly  impervious 
membrane  which  will  prevent  both  air  and  water  from 
reaching  the  steel.  A  large  number  of  tests  are  being 
made,  and  it  is  quite  posible  both  methods  of  protec- 
tion will  be  tried.  The  results  are  promising  and  a 
satisfactory  protection  should  be  developed. 

Another  possibly  disintegrating  element  which  may 
have  great  importance  is  the  elYect  of  constant  rever- 
sal of  stress,  as  the  ship  alternately  is  subjected  to 
hogging  and  sagging  stresses  in  a  heavy  sea.  Our  al- 
lowable steel  stresses  are  such  as  to  cause  the  concrete 
to  crack.  There  are  few  analogous  structures  on 
land  to  which  we  can  refer  for  guidance  on  this  sub- 
ject and  only  experience  can  tell  what  may  be  expect- 
ed.   Reversal  of  stress  tests  are  now  under  way. 

No  trouble  from  chemical  disintegration  is  antici- 
l)ated  except  as  the  hull  may  be  seriously  abraded. 

The  Concrete  Ship  Department  estimates  the  life 
of  the  concrete  ship  without  any  special  protectfon  at 
several  years,  and  known  methods  which  can  now  be 
applied  should  extend  the  life  several  years  longer. 
It  believes  adecpiate  protection  will  be  developed  to 
insure  reasonably  permanent  life  to  the  concrete  ship. 

The  use  of  direct  current  on  a  concrete  ship  should 
be  avoided  wherever  possible,  on  accoimt  of  the  possi- 
bility of  electrolysis  from  stray  current.  A  very  small 
leakage  for  an  appreciable  tme.  as  demonstrated  by  the 
experiments  of  the  Bureau  of  Standards,  will  cause  a 
weakening  of  the  mortar  at  the  cathode,  thus  decreas- 
ing the  bond  strength.  If  the  current  leakage  is  large 
it  may  cause  an  oxidation  of  the  steel  at  the  anode, 
which  will  result  in  splitting  and  spalling  of  the  con- 
crete. The  use  of  brass  or  bronze  castings  adjoining 
the  concrete  reinforcing  should  also  receive  considera- 
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tioii,  on  .'iccoiiiit  of  the  possil)ility  of  local  electrolytic 
action  in  the  presence  of  the  electrolyte. 

With  the  (juality  of  concrete  heinff  used  no  special 
provision  will  be  needed  to  hold  the  heavier  fuel  oils. 
Investigations  of  various  coatinji^  materials  are  being 
made  with  a  view  to  their  use  as  a  lining  if  such  is 
found  desirable. 

Sugar  and  certain  vegetable  oils,  such  as  the  cocoa- 
nut  and  peanut  oil,  will  disintegrate  the  concrete  if  it  is 
exposed  for  an  apprccial)le  length  (jf  time.  If  the  ships 
are  to  be  used  in  this  class  of  trade,  a  projective  paint 
coating  should  l)e  a])])lif'd  to  the  inner  surface  of  the 
hull. 

The  economy  of  the  concrete  ship  cannot  be  deter- 
mined until  we  have  had  e.\[)erience  over  a  term  of 
years.  The  estimated  cost  of  the  concrete  ship  at  the 
|)resent  time  is  apj)roximately  $125  per  ton  dead  weight. 
The  co.st  of  a  steel  ship  averages  about  $200  per  ton, 
and  that  of  a  wood  ship,  $165  per  ton  dead  weight. 

If  proper  coatings  can  be  develo])ed  to  prevent  de- 
terioration, the  concrete  ship  should  be  a  competitor 
of  the  steel  ship.  With  further  experience  it  is  believ- 
ed the  weight  of  the  concrete  can  be  very  materially 
reduced,  thus  making  the  cargo  cai)acity  m<ire  nearly 
ecpial  to  that  of  the  steel  ship. 


Mainly  Constructional 

Eatt  and  Wect— From  Coast  to  Coast 


Sixteen-Inch  Cast-iron  Well  Casing  Sunk 
by  Floating 

MORI',  than  .SOO  ft.  of  16>^-in.  cast-iron  well 
i-asing  was  successfully  sunk  at  the  Chicago 
stockyards  plant  of  Miller  &  Hart,  Inc.,  by 
plugging  the  bottom  and  lowering  in  a  water- 
lilled  hole  to  reduce  the  weight  by  tlotation,  acc(jrding 
to  a  recent  item  in  the  luigineering  News-Record. 
The  jjrocess  is  a.  modification  of  a  i)rocess  for  cast- 
iron  casing  deep  wells  developed  by  the  Whitney 
Well  Co.,  Chicago,  contractors  for  well  drilling,  and 
is  being  used  when  longer  strings  of  casing  have  to  be 
sunk,  'i'his  process  consists  of  filling  the  drilled  hole 
with  torpedo  sand  or  similar  material,  resting  the 
l)ipe,  i)lugged  with  a  jierforated  disk,  on  the  sand,  and 
l)mui)ing  the  sand  out  to  let  the  casing  settle  gradual- 
ly- 

Cast-iron  casing,  with  cast  couplings  of  semi-steel, 
of  the  size  used  at  the  stockyards  well,  weighs  about 
120  lb.  per  foot.  Its  advantage  is  its  resistance  to  cor- 
rosion as  compared  to  steel  casing,  and  its  disadvantage 
is  its  greater  weight.  This  great  weight  has  been  re- 
garded in  the  past  as  an  insuperable  obstacle  to  its  gen- 
eral use,  so  that  the  examples  here  noted  of  successful 
sinking  record  an  important  advance  in  deep-well  work. 
Cast  pi])e  rec[uires  a  straight  hole  since,  unlike  steel 
casing,  it  will  not  flex  and  follow  a  hole  out  of  true. 
The  stockyards  work,  therefore,  w.is  unicpie  in  the  per- 
fection of  the  drilling  as  well  as  in  the  use  of  cast  pil>e 
of  large  diameter. 

The  sinking  was  done  with  a  standard  oil-well  rig. 
Through  the  surface,  about  W  ft.,  a  24-in.  hole  was 
used,  tlien  a  19-in.  hole  through  limestone  and  shale 
to  557  ft.  This  was  the  iH)rtion  cased  with  the  16,'/j 
in.  cast  pipe.  Between  '>'()  ft.  and  1040  ft.  a  soft  layer 
was  cased  with  12-in.  |)ipe.  The  remainder  of  the  1621 
ft.  of  the  well  was  uncased. 


Mr.  IT.  .S.  \anSo(iyoc.  publicity  iii.TnjjRcr  of  the  Canada 
fonu'iit  Company,  Mimtri'al,  is  ni>\v  on  a  visit  to  Western 
Canada.  Wliilo  in  the  West  he  will  look  after  the  business 
inlercsK  of  thi-  cotiipanv 


Several  cars  of  asphalt  have  been  received  and  the  work 
of  surfacing  Queen  street,  Sault  Stc  Marie,  Ont.,  ii  now  pro- 
Krcssing. 

Uoon  Estates,  Limited,  has  t>een  incorporated  with  a  cap- 
ital of  $30,000,  head  office  in  Torontri,  and  is  authorized  t«> 
carry  on  business  as  a  land  and  building  company. 

During  July  building  permits  to  tht  value  of  $.1».M0  were 
issued  in  Gait,  (Jnt.  For  the  seven  months  of  the  year  the 
total  is  $I09,9.'I5,  an  increase  of  $:iT.(M)0  over  the  corrr»i>«>nd- 
ing  period  in  1917. 

The  Alabastinc  Co.  arc  erecting  a  double  hou&i  ...  ^^i,- 
sum  blocks  near  their  works  in  Paris,  Ont.  So  far  a*  is 
known  this  is  the  first  time  the  gypsum  blocks  have  been  used 
for  this  purpose  in  Canada. 

The  waterworks  tower  at  Tillsonburg.  Ont.,  was  recently 
destroyed  by  fire.  The  loss  amounts  to  over  $50,000,  partly 
covered  by  insurance,  and  the  town  has  been  left  withoat 
water  for  domestic  or  lawn  service. 

During  the  month  of  July  there  were  15.1  building  per- 
mits issued  in  Winnipeg  at  a  value  of  $227,000.  This  is  a 
considerable  increase  over  the  same  month  last  year,  when 
there  were  106  permits  issued  at  a  value  of  $164,000. 

Work  has  been  commenced  on  a  new  building  for  the 
Merchants  Bank  at  the  corner  of  Queen  St.  and  Ontario 
.\ve.,  Niagara  Fall.s.  Ont.  The  structure  is  to  be  rushed  to 
completion  as  quickly  as  possible.  Mr.  Hewlitt  is  the  ci.nirae- 
tor. 

A  special  committee  appointed  by  the  council  of  Kent 
county,  Ont..  to  consider  the  construction  of  a  highway  to 
the  village  of  Krieau.  have  gone  over  the  route  in  queistion 
and  arc  favorable  to  going  ahead  with  the  projei-t  as  soon  as 
possible. 

The  Eastern  Ontario  (.iood  Koads  .Association  has  plan- 
ned a  big  good  roads  meeting  to  be  held  in  Ottawa  during 
C"entral  Exhibition  week,  when  it  is  expected  to  have  Sir 
William  Hearst.  Hon.  Finlay  McDiarmid  and  several  of 
their  colleagues  present. 

Another  concrete  vessel,  the  Concrclia.  has  been  given  a 
trial  trip  and  has  shown  excellent  behavior.  She  was 
launched  at  Montreal  and  made  the  voyage  to  Cornwall.  (Jnt  . 
in  a  lew  minutes  under  twenty-four  hours,  affainin;:  .in  .ivor- 
age  speed  of  10  knots  per  hour 

The  Waterworks  Commissioiu i  -  ..i  .iihi].m.  .  .m  .  are 
considering  the  question  of  installing  an  auxiliary  pump, 
driven  by  electricity.  The  cost  of  the  installation  would 
probably  be  alwut  $1G.00<)  or  $18,000.  The  matter,  however, 
is  as  yet  only  in  its  tentative  stages. 

Letters  patent  of  incorporation  have  been  issued  to  the 
Molybdenum  Products  Company.  Ltd..  with  authority  to 
operate  mines,  work  mineral  deposits,  treat  ores.  etc.  The 
head  office  of  the  company  is  at  the  village  of  Wilbeforce 
in  the  county  of  Haliburton.  Ont..  and  its  capital  is  »!.- 
07.'5.000. 

\ancouver  building  permits  for  the  month  of  July  num- 
ber 93,  and  arc  valued  at  $133,153.  as  com|>arcd  with  4«  at 
a  value  of  $37,603  for  the  same  month  last  year.  The  total 
for  the  first  seven  nxinths  of  lOI.S  is  463  permits,  value  $T»s. 
008.  as  .ngainst  .lOT  valued  at  $.V>!.4'>«  for  the  r.irTrsp..n<ltn^- 
period  in  1917 
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and  the  B.  C.  Provincial  governments  whereby  the  former 
is  immediately  to  undertake  the  construction  of  the  Cana- 
dian Northern  Pacific  railway  terminals  on  the  Songhees 
reserve,  (jfT  the  Pacific  Coast,  also  the  laying  of  seventy  miles 
of  steel  rails  on  this  island. 

The  city  of  Brantford  has  offered  to  build  a  purification 
plant  at  a  cost  of  $40,000  to  be  rented  to  the  Dominion  Gas 
Company,  with  the  stipulation  that  the  price  of  gas  be  not 
raised  over  60  cents  per  1,000  cu.  ft.  A  counter-proposal  has 
been  advanced  by  the  company  that  the  city  guarantee  un- 
sold bonds  to  the  extent  of  $65,000,  to  finance  the  completion 
of  the  company's  central  purification  plant  at  Glenwood. 

According  to  rumors  current  in  Porcupine,  Ont.,  it  is 
probable  an  addition  will  be  made  to  the  mill  of  the  David- 
son property.  The  small  mill  which  has  been  in  operation 
for  some  time  is  giving  good  results,  but  is  insufficient  for  the 
ore  being  developed.  The  shaft  is  being  continued  to  the 
600-foot  level,  and  a  level  will  be  established  at  the  depth  of 
:)0n  feet,  where  good  or<?  has  been  indicated  by  diamond  drill- 
ing. 

About  30  men  are  now  engaged  at  the  Ankerite  mining 
property  of  the  Coniagas  Mining  Company  of  Porcupine, 
Ont.  The  work  being  undertaken  consists  of  opening  up  a 
level  at  the  3.50-foot  depth.  Most  of  the  lateral  work  done 
to  date  has  been  on  the  200-foot  level.  Mr.  Douglas  Mutch, 
formerly  of  the  Dome  Lake,  is  in  charge  of  operations  at 
this  property,  and  an  extensive  plan  of  development  is  un- 
derstood to  be  contemplated. 

Under  agreement  with  the  St.  Thomas  Cemetery  Com- 
pany, the  D.  W.  Mitchell  Mausoleum  Company,  of  Toronto, 
is  to  erect  a  mausoleum  in. St.  Thomas  at  a  cost  of  approxi- 
mately $45,000.  The  new  building  will  he  about  130  ft.  in 
len.gth  by  70  ft.  wide,  and  will  be  faced  with  Bedford  stone 
and  finished  in  the  interior  with  polished  marble.  The  found- 
ation and  superstructure  will  be  of  reinforced  concrete.  The 
capacity  of  the  mausoleum  will  be  two  hundred  or  more 
bodies. 

Members  of  the  Ottawa  Retail  Merchants'  Association 
and  municipal  officials  of  Ottawa  and  Carleton  county  re- 
cently made  a  trip  of  inspection  of  New  York  state  roads, 
visiting  Gouverneur  on  their  way,  where  there  was  a  special 
dinner  arranged,  and  representative  farmers  and  retail  merch- 
ants of  St.  Lawrence  told  the  party  about  the  effect  of  good 
roads  on  business  and  agriculture.  Alderman  Findlay  of  Ot- 
tawa, who  has  been  so  active  in  good  roads  matters,  was 
responsible  for  the  organization  of  the  trip. 

Dredging  work  is  proceeding  on  the  Fraser  River.  The 
King  Edward  dredge  earlier  in  the  year  had  started  to  cut 
a  new  channel  at  Woodward's  Landing,  at  a  point  where  the 
official  channel  takes  a  wide  curve  and  was  silting  up  while 
the  water  showed  a  tendency  to  open  out  for  itself  a  new 
and  more  direct  channel.  Later,  when  the  freshet  began  to 
bring  down  a  quantity  of  drift  wood,  the  dredge  was  taken 
off  this  job,  and  recently  has  been  working  at  Steveston.  Just 
a  short  time  ago,  however,  it  has  returned  to  the  operations 
at  Woodward's  Landing. 

Work  is  commencing  on  an  extension  to  the  Pacific  Great 
Eastern  Ry.  in  the  vicinity  of  Clinton,  the  intention  being  to 
lay  tracks  for  a  distance  of  some  57  miles  north  of  that  point. 
The  completion  of  this  roadbed  this  year  is  part  of  the  pro- 
gramme to  finish  the  line  to  Williams  Lake  or  Soda  Creek 
by  the  fall  of  1919,  and  when  this  whole  project  has  been 
accomplished  the  P.  G.  E.  Ry.  will  connect  with  navigation 
on  the  Fraser  river  and  will  be  in  a  position  to  serve  the 
entire  surrounding  country.  Construction  of  a  Hydro-electric 
plant  of  400  horsepower  at  Squamish  to  stftve  the  round- 
house and  machine  shops  and  also  to  sup])ly  electric  light 
is  also  to  be  undertaken  without  delay. 


A  Palpable.  Error 

Mr.  T.  Harry  Jones,  city  engineer  of  Brantford,  has  drawn 
our  attention  to  an  item  in  our  issue  of  July  31,  in  which  we 
credited  a  piece  of  bad  roadway  to  Colborne  St.,  Brantford. 
instead  of  to  Colborne  St..  Simcoe.  We  are  glad  to  make  the 
correction,  though  Mr.  Jones'  work  in  Brantford  is  so  well 
known  that  an  error  isevident  at  first  glance.  Mr.  Jones 
makes  the  matter  quite  clear  in  the  following  letter: 

Brantford.   Ont.,  August  8th,  1918. 
Editor  Contract  Record. 

My  attention  has  been  called  to  the  following  item  in 
your  issue  of  July  31st  in  the  "Mainly  Constructional"  col- 
umn: 

"The  Colborne  Street  concrete  roadway,  Brantford, 
Out.,  laid  in  1916,  is  rapidly  going  to  pieces,  having  been 
laid  without  city  supervision.  It  is  claimed  that  an  in- 
sufficient quantity  of  cement  was  used,  and  that  it  will 
be  necessary  now  to  coat  it  with  asphalt  as  the  only 
means  of  preserving  it  at  all." 

There  is  not  one  word  of  truth  in  any  of  these  state- 
ments. We  have  no  concrete  roadway  on  Colborne  Street. 
All  the  concrete  pavements  in  his  city  were  not  only  laid 
under  City  superjvsion,  but  by  the  City  itself,  and  they  are 
all  in  splendid  condition. 

Yours    truly, 

T.  Harry  Jones, 

City  Engineer. 


Personals 

Mr.  F.  W.  Field,  British  Board  of  Trade  Commissioner, 
has  just  completed  a  tour  of  all  Ontario  manufacturing  centres. 

Mr.  W.  P.  Gross,  a  member  of  the  staff  of  Mr.  C.  C.  Wors- 
fold,  the  government  resident  engineer,  has  been  placed  in 
direct  charge  of  the  dredging  operations  on  the  Fraser  River. 

Mr.  W.  S.  Fallis,  who  has  for  a  number  of  years,  with 
headquarters  in  Winnipeg,  been  western  manager  erf  the 
Sherwin-Williams  Company  of  Canada,  Limited,  has  just 
been  appointed  managing  director  of  the  company.  Mr. 
Fallis  is  removing  to  .Montreal  to  take  up  his  new  duties  on 


m 


Mr.  W.  S.  Fallis. 

the  1st  of  September.  He  started  with  the  company  in  1899 
as  traveling  salesman  in  western  Ontario  and,  through  a 
series  of  promotions,  has  worked  up  to  his  present  promin- 
ent position. 


AitKu>i  :.M.  n>flp^™^»  THE    CONTR 

6ntract  Record 

r^  Engineering  Review 
■                        Published  Each  Wednesday  by 
HUGH  C.  MACLEAN,  LIMITED 
^             HUGH  C.  MacLEAN,   Winnipeg,  President. 
ft           THOMAS  S.  YOUNG,  General  Manager. 
HEAD  OFFICE    -    347  Adelaide  Street  West,  TORONTO 
Telephone  A.  2700 
MONTKEAL  -  Telephone  Main  2299  -   119  Board  of  Trade 
WINNIPEG  -   Tel.  Garry  856   -    Electric  Railway  Chambers 
VANCOUVER     -     Tel.  Seymour  2013     -      Winch  Building 
NEW  YORK  -  Tel.  3108  Beekman    -    1123  Tribune  Building 
CHICAGO   -  Tel.  Harrison  5351   -   1413  Gt.  Northern  Bldg. 
LONDON.  ENG. 16  Regent  Street  S.W. 

SUBSCRIPTION  RATES 

Canada  and  Great   Britain,  $2.00.     U.   S.  and   Foreign,   $3.00. 

Single  copies  10  cents. 

Authorized  by  the  Poitmatter  General  {or  Canada,  for  tranamlHioc 
at  second  clasa  matter. 

Entered  as  second  class  matter  Juljr  18th,  1914,  at  the  Postoffice  at 
Buffalo,  N.  Y.,  under  the  Act  of  Congress  of  March  3,  1879. 

Vol.  33  August  21,  1918  No.  34 

Principal  Contents  P.ge 

Editorial <i  !'■> 

Tlic   BriquettinK  of  WestcTii    I^iKuites ii"'l 

By  R.  A.   Ross,  K.  V.. 

Why   Di)  .Sciiiic  RridRCS  Stand  Up? ')•'>•'> 

By  E.  H.   DarlinK,  M.K. 

C  ii>i    Kiipiiiy   System  for  County   Highway   Work    ....  ii.'>T 

Economy  in  the  Design  of  Concrete  Buildings   059 

Northwestern  lUevator,  Fort  William f>t>2 

Cracking  of  Concrete  Roads  and  Its  Prevention  by  Re- 
inforcing Steel •')r)3 

ICtiginecrs  and  the  European   War ii<(5 

Mainly  Constructional <iti7 


ACT    RF*"'""^ 


]) 


Industrial  Procedure  Applied  to  Warfare 

TH  1'^  iiulustrial  <lcveli)i)ineiit  of  tlu-  later  years  of 
the  pre-war  ])erio(l  wa.s  convincing  ])ro<)f  tliat 
we  have  arrived  at  tlie  age  of  the  .•specialist. 
This  condition  was,  of  course,  realized  long 
since  hy  all  of  those  actively  engaged  in  industrial 
work,  hut  outside  of  this  class,  the  ]niblic  were  slower 
to  realize  the  change.  It  is  due.  chiefly  to  this  changed 
condition  that  the  Canadian  indr.stries  have  developed 
with  such  wonderful  rapidity  and  now  stand  on  such 
a  firm  basis. 

Now  it  is  noticcahle  that  our  Canathan  Corps  at 
the  front  are  officered  and  manned  hy  the  men  w1k> 
were  responsible,  for  the  development  of  our  industries 
and  it  is  not  remarkal)le  that  they  have  carried  into 
practice  in  the  army  the  ideas  which  |>roved  so  suc- 
cessful in  their  civil  life.  To  this  grey  matter.  i>lus  red 
blood,  we  owe  the  wonderful  success  of  our  tigliting 
divisions  in  France,  as  well  as  the  leading  position 
imivcrsally  conceded  to  our  Forestiy  Corp-;.  Railroad 
troops,  our  Engineers  and  Pioneers. 

The  old-time,  jack-of-all-trades  type  oi  soldui  is 
a  thing  of  the  past.  He  used  to  be  known  as  the  ail 
around  soldier.    To-day  every  man  is  a  specinlist,  spe- 


cially trained   ni   some  branch  of  sclent- 

ICach  of  our  divisions  has  its  divisional  - 

front  and  they  are  constantly  grinding  out  the  supply 

of  specialists  in  offensive  and  defensive  warfare. 

Every  man  has  a  special  cf>urse  of  traininfi:^  in  the 
work  he  ifi  best  adapted  for.  This  is  in  addii- 
general  intensive  training  that  each  unit  u; 
If  a  man  shows  special  ability  in  throwing  a  hand  gre- 
nade, he  is  .sent  to  the  bombing  .school  where  he  has 
a  complete  course  in  hand  and  rifle  grenades.  He 
learns  all  there  is  to  know  about  every  type  of  gren- 
ade, embracing  the  history  of  grenades  i)ack  to  the  first 
record  we  have  of  their  use  in  the  early  days  of  the 
(  hinese  em|)ire.  He  is  instructed  in  the  construction 
of  the  varifius  types,  the  different  kinds  of  explosives 
used,  and  the  methods  of  detf)nating  each  one. 

Other  men  take  courses  in  trench  warfare,  gas,  wire 
etitanglcments.  field  engineering,  etc.,  which  are  most 
com])rehensive  and  thoroughly  embrace  every  angle 
of  the  subject. 

The  units  are  as  thoroughly  organized  as  the  depart- 
ments of  a  big  industrial  business.  Each  unit  is  com- 
plete in  itself  and  responsible  to  the  larger  unit  of 
which  it  forms  a  part.  The  accounting  and  office  sys- 
tems in  use  are  in  many  cases  adaptations  from  those 
in  use  in  our  mills,  factories  and  other  organizations 
in  C"anada. 

The  present  war  demands  the  closest  co-operation 
between  the  different  arms  of  the  service  and  for  this 
reason  the  men  as  well  as  the  officers  must  have  a 
complete  knov.ledge  of  what  is  expected  of  them  be- 
fore going  into  action. 

.\'ot  many  years  ago  a  solder  was  told  not  to  think, 
but  to  obey.  This  idea  has  been  exploded.  Brains  are 
as  useful  in  the  business  of  war  as  in  any  other  busi- 
ness. Training  as  a  specialist  in  his  chosen  branch, 
and  a  knowledge  of  what  is  going  on  around  him  in 
an  engagement  makes  a  soldier  think  and  this  means 
he  is  better  prepared  for  any  emergency  that  may 
arise.  Hence  the  initiative  of  the  Canadians  that  is 
so  often  referred  to. 


The  Peace  River  District 

THE  Peace  River  District  has  been  for  mai»y 
years  the  subject  of  much  interest  and  specula- 
tion. .Mluring  tales  froiu  aciventurous  pioneers, 
of  its  wonderful  resources,  charming  clintate 
and  varying  scenery,  have  long  since  lent  to  the  dis- 
trict that  charm  of  romance  which  distance  and  uncer- 
tainty blended  with  glowing  pnimiscs.  Now.  however, 
the  land  so  long  famed  by  legend  and  mystery  is  be- 
ing proved  a  reality,  modern  transportation  having,  so 
to  speak,  bnmght  it  to  our  very  doors.  .\  journey 
from  lulmonton  to  the  town  of  Peace  River  for  in- 
stance, which  five  years  ago  consumed  nearly  two 
weeks  of  toil  and  hardship  may  now  be  made  in  less 
than  twenty-four  hours,  in  comfort  at  all  times  of  the 
year,  trains  to  this  latest  settlers  mecca  which  is  near- 
ly 1,000  miles  north  of  the  international  boundarj- 
line,  carrying  bt)th  sleeping  and  dining  car  accommo- 
dation. 

The  Department  of  the  Interior,  through  its  Na- 
tural Resources  Intelligence  Branch  has  prepared  and 
is  distributing  a  new  illustrated  re|>ort  on  the  district 
based  on  investigations  made  by  an  official  of  that 
Branch  during  the  sca.son  of  1917.  The  publication 
ctmtains  interesting  information  with  regard  to  climate, 
soil,  agriculture,  minerals,  game,  water  powers,  trans- 
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portation,  and  education.  A  map  of  the  district  show- 
ing general  topography  also  accompanies  the  report. 
The  recent  reservation  in  the  interests  of  soldier 
settlement  of  available  Dominion  lands  has  also  neces- 
sitated the  preparation  of  a  map  which  would  show 
the  area  in  Northern  Alberta  that  had  been  reserved 
for  such  purposes.  This  publication  is  now  available 
for  distribution  and  should  prove  of  considerable  value 
to  the  returned  soldier  who  is  considering  the  advis- 
ability of  settlement  in  the  Peace  River  Country,  like- 
wise, to  the  prospective  homesteader  as  it  shows  the 
area  within  which  homesteads  may  be  procured,  also 
the  total  num1)er  of  quarter-sections  that  are  still 
available  in  each  township  within  reasonable  distance 
of  a  railway.  A  copy  of  the  report  or  map  or  both 
may  be  procured  free  of  charge  upon  application  to  the 
Natural  Resources  Intelligence  Braach  of  the  Depart- 
ment of  the  Interior,  Ottawa. 


Woodstock,  N.B.  Filtration  Plant 

WORK  is  progressing  rapidly  on  the  new  ni- 
tration plant  at  Woodstock,  N.B.,  and  it  is 
hoped  to  have  it  in  operation  on  or  before 
October  1.  The  building  which  is  to  house 
the  sedimentation  basins  and  filtering  apparatus_  is  of 
reinforced  concrete,  six  carloads  of  cement  and  25  tons 
of  steel  being  used  in  its  con.struction.  Mooney  &  Co. 
carried  out  the  contract  for  this  structure.  The  portion 
of  the  building  containing  the  sedimentation  basins  is 
32  ft.  long,  17  ft.  wide  and  16  ft.  deep,  while  the  com- 
partment in  whch  the  filter  equipment  is  to  be  installed 
is  27  ft.  long,  36  ft.  wide  and  16  ft.  deep.  The  stone 
from  the  excavation  of  the  building  has  been  used  as 
a  breakwater  to  protect  the  property  from  ice.  All  the 
plant  required,  including  air  blower,  filter  washing  ap- 
paratus, is  to  be  supplied  and  installed  by  the  Jewel 
Filtration  Company  of  New  York.  The  capacity  will 
be  1,000,000  gallons  per  day.  Engineer  A.  K.  Grim- 
mer has  complete  charge  of  the  undertaking. 

In  the  power  house,  which  has  been  remodelled 
from  the  former  pumping  station,  the  following  new 
units  have  been  installed;  one  low  lift  steam  turbine 
pump,  with  a  capacity  of  1,000,000  gallons  a  day;  one 
high  lift  steam  turbine  pump  with  a  capacity  of  900,- 
000  gallons  a  day ;  one  gasoline  driven  turbine  pump 
with  a  capacity  of  -600,000  gallons  a  day ;  one  motor- 
driven  low  lift  centrifugal  pump,  capacity  1,000,000 
gallons  a  day;  also  a  motor  driven  pump  connected 
with  the  river  in  case  of  necessity.  Besides  this  equip- 
ment, there  is  a  previously  installed,  high  lift  motor 
driven  centrifugal  pump,  with  a  capacity  of  800,000 
gallons  per  day. 

Water  Powers  on  Peace  River* 

Many  misleading  statements  have  been  published 
relating  to  the  vast  amount  of  power  available  on 
the  Peace  river.  This  river,  from  the  canyon  in  British 
Columbia  to  Vermilion  chutes  in  Alberta,  a  distance 
of  approximately  500  miles,  is  a  wide  swift  river  flow- 
ing over  a  sand  or  gravel  bed,  generally  shallow,  and 
through  a  deep  valley,  with  gently  sloping  sides.  The 
river  is  a  mountain  stream,  as  are  many  of  its  tribut- 
aries, and  as  a  result  the  flow  is  very  irregular,  vary- 
ing as  much  as  50  to  1  between  high  and  low  water, 
with  the  floods  occurring  during  the  summer  nionth.s 
and  the  low  flow  during  the  winter.        ^ 

On  the  Peace  river  there  are  two  possible  power 

•From  recent  Government  Report 


sites:  one  in  the  headwaters  at  the  caiiyon,  arid  the 
other  at  Vermilion  chutes. 

The  canyon  site  has  not  yet  been  investigated  by 
the  department's  power  engineers,  and  while  the  total 
fall  through  the  canyon,  which  is  about  18  miles  in 
length,  is  reported  to  be  between  225  and  275  feet, 
it  is  not  known  how  much  of  the  total  head  can  be  de- 
veloped. In  any  event,  a  power  development  at  this 
site  will  be  an  expensive  undertaking,  and  can  only 
be  accomplished  when  a  market  for  the  power  is  avail- 
able close  at  hand. 

■'J'he  Vermilion  chutes  site  has  been  surveyed  and 
investigated  by  the  department's  ])ower  engineers. 
The  rixcr  at  this  site  averages  one  mile  in  width,  and 
takes  a  drop  of  30  feet  in  a  distance  of  2  miles.  .  The 
fall  is  concentrated  chiefly  at  two  points;  the  first  or 
upper  fall  being  in  the  form  of  a  rapid,  half  a  mile  in 
length,  with  a  total  drop  of  11  feet.  The  second  drop 
is  situated  one  and  a  half  miles  below  the  rapid,  and  is 
an  abru])t  drop  of  13  feet  over  a  limestone  ledge,  and  is 
commonly  called  the  "chutes." 

At  the  "chutes"  both  river  banks  are  low,  and  an 
effective  head  of  30  feet  is  about  all  that  can  be  ob- 
tained. The  continuous  24-h:Ou.r  power  available, 
based  on  one  season's  discharge  records,  amounts  to 
19,100  horse-power.  For  nine  months  of  the  year  pos- 
sibly  27,300  horse-power   can   be   developed. 

The  possibility  of  developing  small  blocks  of  power 
on'  the  tributaries  of  the  Peace  has  not  been  definitely 
investigated  by  the  department's  engineers.  Of  these 
tributaries,  the  Pine,  North  Pine,  and  Smoky  rivers 
have  their  sources  in  the  mountains  and  foothills  and 
are  fed  by  the  melting  snows  in  the  mountains  during 
the  summer  months  and  have  only  a  small  run-off  dur- 
ing the  winter.  The  Moberly,  Pouce  Coupe,  and  Bear 
creek,  together  with  the  tributaries  below  Peace 
River  Crossing,  depend  upon  the  precipitation;  are 
subject  to  floods  during  the  spring  and  summer  months, 
and  have  a  very  small  flow  during  the  winter.  Further 
investigations  may,  however,  reveal  the  possibility  of 
storing  and  conserving  the  flood  waters  on  many  of 
these  streams.  In  such  an  event,  these  streams  will 
be  capable  of  producing  sufficient  power  to  operate 
small  mills,  and  in  some  cases  supply  the  power  de- 
mands of  a  small  municipality. 

The  inherent  disadvantages  of  the  Peace  river  and 
its  tributaries  as  a  source  of  power  at  the  present  time 
are : — ■ 

1.  '1  he  irregularity  of  flow. 

2.  High  cost  of  development. 

3.  Absence  of  market. 

These  disadvantages  may,  however,  be  overcome 
by  :— 

1.  The  creation  of  storage  reservoirs  to  regulate 
the  flow. 

2.  By  settlement  in  the  district.  As  the  district 
becomes  thickly  populated  and  towns  spring  up  trans- 
])ortation  facilities  will  be  greatly  improved  and  a 
market  created  for  the  power. 


The  Dominion  Bridge  Company,  Limited,  Mont-  " 
real,  has  been  awarded  the  contract  for  building  two 
large  Coal  Handling  Bridges  of  the  traveling  bridge 
type,  cf|uip])ed  with  clam  shell  buckets,  for  the  De- 
IKirtmcnt  of  Naval  Service  H.  M.  C.  Dockyard,  Hali- 
fax, N.  sr 
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The  Briquetting   of  Western   Lignites 


By  R.  A.  Ros».  E.E.' 


A 


r/niOUGH  the  fuel  resources  of  Canada  arc 
cnnruKnis  and  varied,  their  gcopraphical  dis- 
tribution is  such  as  to  leave  the  rej^ion  between 
the  Atlantic  bituminous  coal  deposits  and  the 
lij^nitc  deposits  of  Saskatchewan  destitute  of  all  natur- 
al fuels  save  peat  and  wood.  Hence  the  I'rovinces  of 
(Juebcc,  Ontario  and  Manitoba  nuist  be  supplied  in 
larpe  part  by  importations  from  the  United  States, 
supplemented  by  shi])meiits  from  the  l'"astcrn  and 
Western  Canadian  coal  areas.  llijj;li  frei}.jht  rates  arc 
an   inevitable  concomitant  of  this  condition. 

As  more  than  half  the  coal  used  in  Canada  is  im- 
ported from  the  United  States,  and  as  nearly  all  is  used 
in  this  naturally  coalless  region,  our  de])eiulence  ui)on 
the  United  .States  constitutes  at  once  an  industrial 
menace  and  a  national  jiroblem.  Fortunately  this  jjro- 
blem  is  capable  of  solution.  Sui)eral)undant  unutilized 
water  ])owers  can  provide  ample  energy  for  industrial 
requireinents  in  Eastern  and  Central  Canada.  Farther 
west  the  feasibility  of  meeting  requirements  in  Saskat- 
chewan and  Manitoba  by  utilizing  pre])are(l  lignites 
and  sub-bituminous  coals  is  the  subcct  of  this  report. 

Throughout  the  West,  and  especially  in  Sa.skat- 
chewan,  the  domestic  fuel  situation  is  difficult.  Either 
the  householder  nuist  use  the  native  lignite  aiul  sub- 
bituminous  coals  of  the  district,  which  would  be  un- 
acceptable to  the  householder  in  the  East,  or  he  must 
])ay  even  in  normal  times  from  $10.00  to  $15.00  a  ton 
for  anthracite  coal  from  Pennsylvania.  As  a  matter 
of  fact,  the  westerner  does  use  about  500,000  tons  of 
anthracite  per  year  in  this  district  at  a  cost  of  about 
$6,000,000. 

In  addition  to  this  coal  imported  for  household 
use,  a  large  amount  of  the  native  coal  is  used  on  ac- 
count of  its  cheapness;  but  as  it  is  dirty,  friable,  and 
disintegrates  rapidly,  it  presents  no  advantage  for 
domestic  purposes  other  than  cheapness. 

Underlying  the  province  of  Saskatchewan  are  im- 
mense deposits  of  very  poor  lignites.  Better  lignites 
and  bituminous  coals  occur  in  y\lberta.  For  the  utiliz- 
ing of  these  fuels  in  the  most  effective  way  for  both 
domestic  and  commercial  purposes,  commercial  pre- 
paration is  necessary.  For  years  past,  Germany  has 
burned  practically  no  raw  coal  of  any  descrii)tion : 
the  raw  product  when  mined  being  either  briquetted 
or  coked  :  the  by-products  together  with  the  resulting 
fuel  being  of  more  economic  value  to  the  community 
than  if  the  coal  were  burned  without  recovery  pro- 
cesses, as  is  the  practice  on  this  continent. 

When  the  Honorary  Advisory  Council  for  Scienti- 
fic and  Industrial  Res^ixh  was  formed  one  of  the  first 
problems  to  attract  atpnt'""  ^^'^^  that  of  fuel.  The 
situation  in  the  North  West  in  winter  time,  complicated 
as  it  is  1)y  stoppages  of  mines  due  to  strikes,  short- 
ages of  fuel  due  to  lack  of  transportation,  .storms,  etc.. 
])rcsented  a  field  for  useful  work. 

.\  review  of  the  records  of  the  Dominion  .Mine< 
Branch  and  various  Provincial  departments,  and  of  the 
rei)orts  made  fr«nu  time  to  time  by  Conunissions  and 
individuals  both  in  this  country  and  in  the  United 
States,  indicated  the  commercial   possil^iiity  of  tr:ms- 

'Extracts  from  Report  to  Advisory  Council 


forming  the  lignites  of  Saskatchewan   nr 
able  e<)uivaient  of  anthracite  coal. 

Analysis  of  recorded  facts  demonstrated  that  pr. 
liminary  carbonizing  treatment,  by  which  two  ton--  of 
the  raw  lignite  was  converted  into  one  ton  of  cake 
and  then  bri<juette<l  under  pressure  with  the  aid  of  a 
binder,  gave  better  results  than  aii\  atti-inijt  t<.  bri- 
quette the  raw  material  itself. 

It  may  be  stated  in  passing  ili.ii  ^.^iuc  -.i  i.n.  t,,;,- 
man  brown  coal  can  he,  and  is,  bri<|uetted  without 
binding  material ;  but  it  has  been  found  that  this  is 
not  possible  in  the  case  of  the  lignites  of  Saskatche- 
wan and  North  Dakota.  Wiiat  little  pitch  they  con- 
tain has  to  be  supplemented  bv  >Mme  ffTcctivf  binder 
to  ])roduce  a  soun<l  briqtic'ttc 

During   the    carlxmizing    pi<>i<,-,    un     t -iiiij     r^ 

first  driven   from  the  coal,  then  the  gases,  and,  still 
later,  distillates  which  yiehl  ammonia,  oils,  and  pitche>. 
all  valuable  products,  so  vahiable.  in  fact,  tliat  f<<r  ye.ir^ 
])ast  (iermany  has  coked   .ill   h<  r   I'al   .i; 
distillates  and  gas. 

While  these  by-prf)ducts  are  valuable,  their  value 
has  not  been  considered  in  this  respect  as  it  was  felt 
that  the  quantities  which  might  be  recovered  would  de- 
pend upon  how  far  it  is  advisable  t"  '  the  fuel 
efficiency  of  the  briquetted  product. 

.\  final  rej)ort  suggesting  action  wa.s  then  presented 
to  the  Research  Council  by  the  Lignites  Committee. 
As  this  report  contains  all  the  details  of  the  project,  it 
is  considered  desirable  to  add  it  to  thi---  general  state- 
ment. 

After  due  consideration  by  the  Council,  the  report 
was  accepted,  and  representations  were  thereupon 
made  to  the  Government  requesting  an  appropriation 
of  $400,000  to  be  expended  on  a  plant  of  about  30.000 
tons  capacity  of  briquettes  per  year;  the  whole  to  be 
handled  as  a  company  on  a  commercial  basis  during 
both  construction  and  operation,  raw  materials  being 
purchased,  and  the  finished  product  sold  with  refer- 
ence only  to  commercial  results,  but  without  profit  to 
the  directorate. 

It  was  anticipated  that  aljout  one  year  w^umi  i-i 
necessary  to  complete  the  plant,  and  that  thereafter 
possibly  six  months  would  be  required  for  adjusting 
machinery,  exiierimenting  with  various  hinders  and 
mixtures,  determining  suitable  temperatures  for  dis- 
tillation under  commercial  conditions  and  tin-  nu.Tnti- 
ty  of  gas  and  distillates  to  be  driven  oft 

.\t  the  expiry  of  this  period  it  was  exj-viii-.  nni 
])roject  would  be  on  a  connnercial  basis  and  that  finally 
the  e(|uipment  would  be  operated  by  the  Dominion 
( iovernment  as  a  producing  plant  or  sold  to  the  Vto- 
vincial  Government  or  to  private  individuals,  or  used 
as  an  experiment  station  for  briquetting  other  fuels. 

liriefly,  summarizing  the  report,  the  financial  as- 
]>ects  of  the  proposition  are  as  follows: 
Total    capital   invested    in      lands, 
buildings,     machinery-,     interest 
and   management     during     con- 
struction, etc $400,000.00 

Cost  per  ton  of  briquettes  at  the 
mine,  including  all  fixed  charges, 
amomiting  to  20  per  cent  <m  tin- 
capital  per  ton    7.00 
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Cost  of  anthracite   coal   f.ob.   cars 
Estevan   during  normal   times.. 

$10.00  to  $12.00 

The  above  estimates  imply  that  briquettes  can  be 
profitably  manufactured  in  Saskatchewan,  on  a  re- 
latively small  scale,  without  taking  into  consideration 
the  value  of  by-products,  at  from  $3.00  to  $5.00  per 
ton  less  than  the  cost  of  Pennsylvania  anthracite  at 
the  same  spot. 

It  may  be  fairly  expected  that  in  the  future,  with 
larger  plants  in  operation,  profiting  by  the  experience 
gained  in  this  proposed  establishment,  briquettes  will 
be  produced  at  a  very  considerable  reduction  of  the 
estimates  there  presented. 

This  project  having  been  approved  by  the  Research 
Council,  was  in  June,  1917,  presented  to  the  Govern- 
ment with  the  request  for  official  sanction.  After  a 
full  consideration  of  this  report  the  Privy  Council 
reconmmended  on  March  20th,  1918,  that  this  project 
be  undertaken  by  the  Government  in  co-operation 
with  the  Governments  of  the  Provinces  of  Manitoba 
and  Saskatchewan  on  the  conditions  that  the  two  Pro- 
vincial-Governments together  contribute  half  of  the 
amount  to  be  expended  and  that  the  direction  and 
management  of  the  undertaking  be  vested  in  a  com- 
mission appointed  to  that  end  by  the  three  Govern- 
ments. 

The  Situation. 

1st.  The  fuel  resources  of  the  IDominion  of  Canada 
are  second  only  to  those  of  the  United  States,  the 
greatest  coal  country  in  the  world. 

2nd.  In  spite  of  this  fact,  Canada  imports  at  pre- 
sent and  always  has  imported — 50  per  cent,  of  her 
fuel  from  the  United  States. 

3rd.  Canadian  efficiency  in  this  regard  is  there- 
fore, about  50  per  cent. 

4th  Under  these  conditions  the  problem  must  be 
attacked,  preferably  by  the  Government,  and  not  by 
isolated  commercial  agencies  working  in  competition 
with  each  other. 

5th.  An  examination  of  the  map  will  s4iow  the 
Canadian  territories  sui)plied  by  coal  distributed  from 
various  centres  and  indicate  an  immense  area  whose 
requirements  are  met  from  American  sources. 

6th.  The  province  of  Saskatchewan,  as  will  be 
seen,  is  the  balancing  point  for  fuel  from  the  East  and 
from  the  West,  and  for  this  reason  fuel  prices  are  the 
highest,  although  underlying  a  great  ])art  of  this  pro- 
vince are  immense  deposits  of  lignite  awaiting  use. 

7th.  We,  therefore,  recommend  that  the  attack 
on  the  fuel  problem  of  Canada  be  concentrated  first 
on  the  i)roduction  of  domestic  fuel  from  the  lignites 
of  Saskatchewan  for  the  following  reasons : 

(a)  Because  the  price  of  anthracite  coal  in  normal 
times  in  this  district  is  the  highest  and  runs  about 
$15.00  per  ton. 

(b)  Because  successful  briquetting  of  the  lignites 
of  Southern  Saskatchewan  with  also  solve  the  problem 
of  briquetting  the  higher  grade  lignites  of  Alberta. 

The  Lignites. 

Coals  for  commercial  purposes  are  arbitrarily 
grouped  as  follows:  Anthracite,  semi-anthracite, 
bituminous,  semi-bituminous,  and  lignite.  All  of  these 
are  available  in  this  country  in  greater  or  less  degree. 

The  manufacture  of  the  lignites  into  briquettes  in 
the  manner  proposed  constitutes  an  artificial  method 
of  raising  a  very  low  grade  fuel  to  the  nighest  grade 
with  the  production  of  gas  and  other  valuable  by-pro- 


ducts, no  allowance  for  which  is  made  herein. 

1st.  Various  grades  of  coal,  from  anthracite  in  the 
Rockies  to  poor  lignites  in  Southern  Saskatchewan 
underlie  a  large  part  of  the  provinces  of  Alberta  and 
Saskatchewan,  whereas  further  East  we  have  no  coal 
deposits  until  the  Maritime  Provinces  are  reached. 

2nd.  The  raw  lignites  of  Southern  Saskatchewan 
when  taken  from  the  ground  contain  about  40  per  cent. 
of  water  which  must  be  eliminated  by  air-drying,  or 
evaporated  in  the  furnace  at  the  expense  of  the  heat 
value  of  the  fuel  . 

3rd.  This  condition  renders  the  raw  fuel  unsatis- 
factory for  domestic  use,  both  on  account  of  the  cost 
of  transporting  the  water  and  of  its  evaporation.  The 
fuel  is  impure,  falls  to  pieces  if  stored,  and  can  only 
be  utilized  when  freshly  mined. 

4th.  An  examination  of  tables  available  indicate 
the  relative  positions  of  lignite  as  mined,  briquettes  of 
carbonized  lignite,  and  anthracite,  in  the  scale  of  heat- 
ing values.  When  the  other  factors  of  operation,  such 
as  loss  through  grates,  etc.,  are  considered,  it  is  safe 
to  say  that  the  heating  value  of  the  lignite  as  mined  is 
increased   100  per  cent,  by  carbonizing  and  briquett- 

iiiS- 

5th.  Raw  lignites  are  briquetted  commercially  in 
Germany,  but  so  far  it  has  not  been  found  possible  to 
handle  the  lignites  of  North  Dakota  and  Saskatche- 
wan in  this  way,  nor  in  view  of  the  situation  to-day  is 
it  advisable  to  do  so  even  if  it  were  possible. 

6th.  By  carbonizing  the  lignite  a  coke  or  charcoal 
is  obtained  which  briquettes  readily,  has  a  high  heat 
value,  and  by-products  such  as  tar,  ammonium,  sul- 
phate, gas,  etc.,  are  recovered. 

7th.  Without  consideration  of  the  by-products  the 
result  has  been  to  turn  two  (2)  tons  of  poor  fuel  into 
one  (1)  ton  of  fuel  approximating  anthracite  in  caloric 
value  with  practically  the  same  actual  heating  value 
in  the  domestic  furnace  as  the  two  (2)  original  tons 
from  which  it  was  made. 

8th.  After  carbonizing,  briquetting  can  only  take 
l)lace  through  the  agency  of  a  binder  for  which  coal- 
tar  pitch  and  sulphite  pitch  have  been  successfully 
used.  Sulphite  pitch,  a  waste  product  from  pulp  mills, 
is  available  in  immense  (|uantities.  The  only  purpose 
which  it  subserves  at  the  present  time  is  that  of  poison- 
ing fish  in  the  various  waters  near  which  pulp  mills 
are  situated. 

9th.     After   carbonizing  and   Ijriquetting,   the   fuel 
must  be  waterproof.    This  is  accomplished  by  a  simple 
heat  ])rocess  resulting  in  the  coking  of  the  binder. 
Present  State  of  the  Art  of  Producing  Carbonized 

Lignite  Briquettes. 

The  processes  involved  in  the  manufacture  of  car- 
bonized lignite  briquettes  have  all  Ijeen  carried  to  a 
stage  beyond  that  of  the  laboratory.  The  next  step 
forward  involves  commercial  methods  of  production  on 
a  scale  sufficient  to  demonstrate  the  best  production 
methods  and  the  costs.         ,     i    ' 

1st.  Briquetting  of  the'  ii:a\fri  lignites  of  Central 
Europe,  especially  those  of  Germany,  has  been  carried 
on  successfully  for  years  past,  the  output  for  1913  in 
Germany  being  20,000,000  tons. 

2nd.  The  briquetting  of  bituminous  slacks  and 
small  sizes  is  carried  on  in  several  parts  of  the  United 
States  in  a  commercial  way  at  the  present  time. 

3rd.  The  briquetting  of  anthracite  slack  in  British 
Columbia  has  been  a  practical  success  for  some  years 
past  both  for  domestic  and  locomotive  fuel. 
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4tli.  The  carl)onizinR  of  North  Dakota  lignites 
has  Ix-fii  carried  on  at  lierl)oii,  N.D.,  in  a  senii-com- 
niercial  way,  and  carhoni/ed  Sonris  hf^nitt  lias  hcL-n 
priKJuced  at  I'-stcvan  on  a  small  scale. 

5th.  'Che  l)ri(|uettinjr  of  these  lifjnites,  however, 
has  not  been  carried  on  in  a  coHimercial  way,  any 
briquettes  made  l)eing-  produced  sporadically  in  car- 
load lot.s,  sufficient  in  amount  only  to  demonstrate  that 
bric|netting  is  practicable. 

6th.  Carbonizing  is  a  simi)le  process  and  sufficient 
information  and  exjjerience  has  been  obtained  to  war- 
rant connnercial  i)roduction. 

7tli.  Hriquetting  and  suitable  binders  re<|uirc  study 
upon  a  commercial  scale  in  order  to  determine  tem- 
peratures, pressures,  mixtures  and  results  in  actual 
pi"actice. 

iSth.  The  necessary  waterproofing,  which  is  ob- 
tained by  a  heat  treatment  ofthe  com])leted  briipiet- 
tes,  i)resents  no  difficulty  whatever,  being  a  simple 
matter  of  coking  the  binder  at  a  low  heat. 

9th.  Summing  up,  the  producer  must  face  the 
difficulties  inherent  in  commercial  jjroduction  which 
are  ai)i)roximately  of  the  same  order  as  those  met  in 
other  industrial  establishments.  The  problem  has  bten 
solved  :  it  remains  merely  to  overcome  the  incidental 
difficulties. 

10th.  The  road  to  success-  in  the  briquetting  pro- 
blem is  strewn  with  the  wrecks  of  ill-conceived  at- 
tempts to  do  this  a])parently  simple  thing — failure 
resulting  from  either  lack  of  knowledge  of  what  had 
been  done,  lack  of  technical  experience,  or  shortage 
of  money. 

11th.  I'"or  the  above  reasons,  amongst  others,  pri- 
vate cai)ital  is  chary  of  such  enterprises,  it  is  argued 
that  the  chances  of  failure  are  great,  and,  as  the  mar- 
ket cannot  be  cornered,  any  process  when  successful- 
ly developed  will  be  utilized  without  cost  by  com])eti- 
tors.  The  situation  in  Saskatchewan,  therefore, 
should  be  grapjiled  by  the  Government. 

12th  Therefore  the  business  may  be  continued  by 
the  (jovernment  as  a  public  utility,  or,  as  demonstra- 
tion having  been  made  and  results  shown,  j)rivate  in- 
vestors may  confidently  venture. 

Equipment  Recommended. 

To  carry  out  on  a  commercial  scale  the  carl)i>iu/,iug 
and  briquetting  of  lignites,  a  considerable  amount  of 
e(|uipment  is  re([uircd,  and  it  appears  that  suitable 
machinery  is  obtainable  at  the  present  time.  In  this 
connection  your  conmiittee  had,  through  Mr.  llaancl. 
and  also  individually,  the  advantage  of  the  advice  of 
mechanical  specialists.  The  following  recommenda- 
tions are  submitted : — 

1st.  By  establishing  a  ])lant  in  the  Souris  coal 
fields  in  the  neighborhood  of  existing  mines,  the  de- 
monstration when  made  will  have  covered  the  treat- 
ment of  the  most  difficult  material  on  the  .American  con- 
tinent, and  therefore,  success  with  i>thcr  rm<1  K.it.r 
fuel  will  be  comparatively  easy. 

2nd.  Having  ])assed  the  laboratory  stage,  u  i)e- 
comes  inadvisable  to  consider  the  establishment  of  a 
])lant  of  less  than  100  tons  j)er  day,  as  the  i^roblems 
involved  are  not  echnical  so  much  as  commercial,  cov- 
ering such  (|uestions  as  operating  temperatures,  mix- 
tures, binders,  percentages  of  binder-;.  \v:it;e<.  i-^^t 
of  supplies  and  repairs. 

3rd.  We  have  estimated  upon  .i  l)ri(|uetnng  jiress 
with  a  capacity  of  10  tons  per  hour,  operated  10  hours 
per  day.  :ind  producing  1(X)  tons. 


4th.  We  recommend  installing:  one  (1)  carboniz- 
ing oven  with  a  capacity  of  2'/j  tons  per  hour,  o|K'ratr<l 
24  hours  per  day,  total  capacity  say  50  tons. 

5th.  Also  a  waterpriHifing  plant  of  a  capacity  of 
five  ton.s  per  hour,  for  24  hours,  or  say  100  tfins  total 
capacity. 

f)th.         Also    IT  iTl\i-\  ill'!     -.iwl    1 t     i.'-.iit     (,.r     '(it    !,.n. 

capacity. 

/th.  Also  toinjiictc  i>uii(iing^  !■  v  ■■  \irir;;  tne 
100  ton  plant. 

Sth.  By  the  above  arrangement  there  will  be  no 
immediate  purchase  of  the  second  carbonizing  oven. 
which  will  be  necessary  to  complete  the  plant,  until 
full  commercial  t.'>,t»  -in-  tii!i,ii  ni.i.ti  tlw.  ..i,..  >,f,;f  i,r... 
vided. 

9th.  The  eaimai  i.ti-.i  ,ii  tnc  ;ii)o\e  witn  a  pr"<iiK'- 
tion  of  15,000  tons  per  year  will  be  $320,000.  an<l  yet 
with  this  ])artial  e<|uipment  all  pnjblems  may  be  work- 
ed out  on  a  commercial  basis. 

10th.  For  the  full  plant  of  30.000  tons  per  year 
capacity,  an  additional  carbonizing  unit  will  have  to 
be  added.  The  capital  cost  of  the  completed  |)lant  as 
per  table  No.  1  being  $.370,000. 

.11th.  The  production  costs  at  the  plant  for  car- 
bonized and  briquetted  fuel,  covering  oj>erating  Copl- 
and fixed  charges  will  not  exceed  per  ton  $7.00. 

12th.  An  ins|)ection  of  the  figures  upon  which  the 
results  are  based  indicate  that  in  every  ca.se  a  most 
conservative  view  has  been  taken.  The  capital  costs 
are  high,  labor  is  allowed  for  with  liberality,  percent- 
ages for  de])rcciation,  repairs,  etc.,  are  high  and  the 
costs  of  materials  also.  .\s  a  matter  of  fact,  the  esti- 
mated costs  herein  given  arc  much  we  are  aware.  It 
can,  therefore,  safely  be  predicted  that  no  probable 
combination  of  prices  could  exceed  the  n"<'r....i»;..ti 
here  given. 

Commercial  Conditions. 

ITaving  dealt  with  the  technical  aspects  of  car- 
bonizing and  bri(|uetting.  it  is  now  appropriate  to  dis- 
cuss the  handling  and  marketing  of  the  finished  pro- 
duct. This  involves  commercial  handling  which  is 
equally  important  as  production.  As  notts  on  the 
above  remarks,  the  following  are  presented  : 

1st.  The  ])lant  in  contemplation  will  be  construct- 
ed as  a  unit  to  which  other  units  of  similat  size  can 
be  added,  or  established  elescwhere.  A  similar  plant 
of  this  size  would  not  supply  more  than  a  local  mar- 
ket. If  constructed  at  Estevan  for  example,  it  would 
have  its  market  in  Regina.  Moose  Jaw.  and  the  inter- 
vening country,  as  the  tonnage  of  30,000  \>vt  year  of 
domestic  fuel  would  only  supply  the  requirements  of  a 
poi)ulatioii  of  20.000  people. 

2nd.  .Assuming  a  cost  of  $7.00  per  ton  at  the  plant, 
and  a  transportation  c<ist  of  $1.50  to  Moose  Jaw.  with 
a  dealer's  jjrofit  and  delivery  cost  of  $1.50  the  total 
l)rice  to  the  consumer  at  Nltwse  Jaw  would  not  ex- 
ceed $10.00  per  ton.  It  would  be  less  at  Regina.  and 
still  less  in  the  intervening  country  districts  where, 
it  would  not  be  sold  to  a  dealer  or  delivered  by  him, 
but  would  be  unloaded  by  the  farmers  from  their  own 
cars.  This  price  at  Moose  Jaw,  h'Wivtr.  under  the 
worst  conditions   would  be  two   ;  lollars  less 

per  ton  than  present  prices  paid. 

3rd.  While  the  present  costs  of  coal  have  been  re- 
ferred to  above,  it  must  not  be  sup|>osed  that  these  will 
continue,  for  recent  |>ast  records  indicate  an  increa.s- 
ed  cost  of  50  cents  per  ton  per  year.  .\s  a  matter  of 
fact,  the  rate  of  increase  niay  be  expected  to  be  con- 
siderably higher  than  this,  leading  eventually  to  the 
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c'limiiiatit)!!  of  anthracite  aUogetlier  on  the  score  of 
price,  with  the  imminent  prospect  of  an  embrago  be- 
ing placed  on  the  export  of  this  coal  from  the  United 
States  in  the  not  distant  future.  In  short,  the  costs 
of  anthracite  must  go  up,  and  the  costs  of  briquettes 
will  go  down  with  larger  production,  and  the  spread, 
therefore,  becomes  continually  greater. 

4th.  L/sing  present  figures  for  one  year's  operation, 
the  annual  saving  of  a  minimum  of  $2.00  ])er  ton  to  the 
peo])le  of  this  di.strict  would  total-  $60,000. 

5.  I<2ven  if  no  saving  were  made,  and  the  selling 
costs  of  briquettes  were  as  high  as  that  of  anthracite 
coal  at  present,  there  would  be  kei)t  in  the  country 
the  sum  of  $.V)0,000  per  year. 

•  Procedure. 

If  the  suggestions  made  be  considered  adequate 
to  establish  the  advisability  of  the  construction  of 
such  a  plant  as  is  indicated  herein,  other  questions  will 
immediately  arise  which  should  be  looked  at  in  ad- 
vance. 

1st.  Contracts  will  have  to  be  entered  into  for  all 
kinds  of  machinery  without  restriction  as  to  where  it 
is  produced  or  by  whom  it  is  produced,  but  consider- 
ing only  its  dcnn  mstrated  suitability  for  the  work  ni 
hand. 

2nd.  The  (pu'stiim  of  tlie  site  ol  the  plant  will  ha\  e 
to  be  decided  upon  with  a  view  not  only  to  proximity 
of  supplies,  but  also  of  alternative  supijlics  from  what- 
ever mines  are  a\'ailable,  or,  j)Ossibly,  from  a  (iovern- 
ment-owned  mine,  which  should  be  situated  as  close- 
ly as  possible  to  the  site  of  the  plant,  thus  ])roviding 
a  su])ply  in  case  of  trouble  with  other  mines. 

3rd.  Contracts  will  have  to  be  entered  into  with 
an  existing  mine  or  mines  for  such  material  as  the 
waste  lines.  In  this  connection  it  may  be  stated  that 
usually  the  mines  only  operate  in  winter  when  lignite 
is  used,  as  it  canncjt  be  stored,  whereas  as  britjuetting 
])lant  would  purchase  all  the  year  round  and  use  what 
is  now  practically  waste  material. 

4th.  A  staff  will  have  to  be  appointed  consisting 
of  manager  or  superintendent,  chemist,  etc.,  on  the 
basis  of  fitne.ss  for  this  jKirticlar  class  of  work,  as  the 
character  of  the  work  implies  a  certain  degree  of  spec- 
ial training. 

5th.  Arrangements  will  have  to  be  made  with 
dealers  or  otherwise  for  the  distribution  of  fuel  in  com- 
[jetition  with  coal.  With  a  small  plant  such  as  here 
indicated  there  should  be  little  trouble  with  this  as- 
])ect  of  the  case,  while  the  product  would  be  of  suf- 
ficient volume  to  give  a  demonstration  of  commercial 
costs. 

6th.  An  office  .system  will  have  to  be  installed  by 
means  of  which  accurate  costs  of  raw  materials  enter- 
ing into  the  product,  the  labour  costs  and  the  tonnage 
output  costs  may  be  found,  and  the  whole  lead  up  to 
something  that  might  be  ])resented  to  the  Government 
in  a  general  report  covering  results. 

7th.  A  review  of  the  above  activities  does  not  in- 
dicate that  they  are  such  as  could  best  be  carried  out 
under  Departmental  control.  The  whole  project  is  a 
commercial  one,  which  will  have  no  justification  for 
its  existence  if  it  does  not  give  commercial  results,  and 
this  involves  commercial  handling.  It  is  imperative 
therefore,  that  the  construction  and  operation  of  this 
j)laut  be  placed  in  the  hands  of  a  Board  constituted 
of  technical  and  business  men  whose  hands  are  not 
tied  in  any  way. 

In  view  of  the  discursive  nature  of  this  report  a 
summing  up  may  be  advisable. 


1st.  The  necessity  exists  for  the  development:  .)i 
all  our  fuel  resources. 

2nd.  The  best  immediate  returns  will  be  secured 
Ijy   the  development  oi  lignite  bri(iuetting  jirocesses. 

,^rd.  The  country  has  the  raw  materials,  the  brains 
and  the  command  of  money  for  such  national  work. 

4th.  Leaving  the  problem  in  private  hands  will  re- 
sult in  long  delays  during  which  we  must  buy  our  fuel 
abroad. 

5th.  In  view  of  the  broad  national  im])ortance  of 
the  field  the  actual  capital  necessary  is  of  -;(rondary 
importance  only. 

6th.  Full  success  will  mean  the  sluppage  <>\  mil- 
lions of  outgo  to  the  United  .States  and  its  ex])enditure 
in   wages  in  Canada. 

7th.  If  only  a  jiartial  success  be  secured  a  ste]) 
shall  have  been  taken  in  a  problem  which  nnist  be  sol- 
ved ultimately. 

Sth.  A  complete  failure  is  unthinkable,  but  grant- 
ed that  outcome,  the  money  if  judiciously  s])ent  will 
have  demonstrated  the  uselessness  of  further  trials, 
and  will  lay  a  ghost  which  otherwise  will  be  continu- 
ally in  e\idence. 

Action. 

If  this  report  be  found  convincing  and  be  ail<i|ileil 
by  the  Council  ])rompt  action  will  be  necessary  as  the 
season  is  advancing. 

It  is  estimated  that  a  year  will  be  retjuired  to  con- 
struct and  ecpii])  the  plant,  owing  to  existing  conditions 
in  Canada  and  the  United  States. 

I'urther,  a  period  of  six  months  may  elapse  before 
the  plant  in  operation  will  have  so  adusted  its  processes 
as  to  turn  out  a  uniform  product  at  a  commercial  cost. 

in  order,  therefore,  that  the  jjlant  should  be  in  op- 
eration by  this  time  next  year  and  delivering  its  out- 
])ut  by  the  winter  of  1919,  the  buildings  must  be  erect- 
ed during  the  coming  summer  or  within  a  period 
of  six  months.  During  the  ensuing  winter  the  mac- 
hinerv  mav  be  installed. 


Why  Did  This  Floor  Fail? 

AN  unusual  failure  in  a  concrete  floor  slab  is 
discussed  by  B.  H.  Wait,  Dist.  I'^ng.,  of  the 
Portland  Cement  Association: 

A  floor  recently  laid  in  a  bakery  did  not  get 
hard.  The  aggregates  were  those  successfully  used  in 
other  work  and  the  cement  of  a  standard  brand.  Both 
were  subsequently  tested  and  found  satisfactory.  A 
second  trial  in  the  bakery  gave  similar  results.  The 
work  was  done  by  experienced  workmen. 

1  ha\  e  had  an  opportunity  to  inspect  the  job  in 
cpiestion  and  find  there  was  intense  heat  persent  in 
the  bakery,  and  as  the  sand  and  stone  used  were  ex- 
cellent, the  failure  was  without  doubt  due  to  the  dry- 
ing out  of  the  mortar  too  quickly,  or  to  the  fact  that 
the  cement  had  been  stored  close  by  the  furnace  for 
some  time.  When  mixed,  the  materials,  having  been 
stored  inside  and  being  hot,  the  cement  evidently 
flashed,  with  the  resultant  failure.  This  happened  the 
second  tfme  with  a  new  batch  of  cement  stored  under 
the  same  conditions.  After  the  second  failure,  the  work 
was  rej)laced  with  mortar  mixed  outside  the  bakery, 
and  the  work  was  successful.  The  patches  last  placed 
are  in  excellent  condition. 

There  may  be  the  possibility  that  the  concrete  in 
the  first  place  was  not  properly  wetted  down  and  cured 
before  placing,  but  it  would  be  well  to  note  the  danger 
of  using  material  in  the  aggregate  that  has  been  sub- 
jected to,  and  mixed  in,  an  excessive  heat. 


'tiKiisI 


Til  I':   (:(»N"i  k  AC 


i'.(  I  )\<  I ) 


Why   Do   Some   Bridges   Stand   Up? 


By  E.  H.  Darling,  M.E. 

II'IRII  are  many  small  bridges  in  existence  to-      The  ends 


Tlay,  in  Ontario,  having  iron  trusses  in  which 
old  railway  T-rails  are  used  in  one  way  or 
another  as  truss  members  or  floor  beams.  That 
they  arc  "shakey"  is  evident  to  even  a  non-technical 
f)bserver,  while  to  an  experienced  engineer  they  ap- 
pear absolutely  impossible.  Yet  if  any  one  should  sug- 
gest to  the  township  fathers  who  are  responsible  for 
them,  that  they  are  in  any  way  dangerous  he  will  us- 
ually be  met  with  what  is  considered  an  unanswer- 
alilc  argument,  that  a  bridge  which  has  carried  the 
traffic  for  thirty,  forty,  fifty  years  or  more  and  is  a|)- 
])arently  as  sound  as  ever  must  be  considered  (juitr 
"good  enough".    The  following  story  is  the  answer. 

The  accompanying  photograph  shows  one  of  these 
ancient  bridges,  of  fifty  feet  span,  which  recently  met 
disaster.  It  is  said  to  have  been  erected  at  this  jiitc 
thirty  years  ago  and  that  before  this  it  had  seen  ser 
vice  for  fifteen  years  at  another  site.  Surely  it 
was  well  tested  out  and  besides,  a  new  floor  had  been 
l)ut  on  it  only  a  short  time  ago.  And  yet  it  collapsed 
under  a  load  of  six  team  of  horses  standing  rpiietly 
u])on  it, — a  load  which  was  equivalent  to  twenty 
pounds  per  scpiare  foot  of  floor  area.  The  horses  es- 
caped with  little  injury  "but  two  men  were  hurt,  one 
rather  seriously.  Investigation  brings  out  the  aston- 
ishing fact  that,  while  the  immediate  cause  of  the 
faihire  was  prol>ably  a  local  defect  in  material,  this 
light  load  of  twenty  pounds  per  square  foot  exceeded 
what  could  be  considered  the  safe  capacity  of  the 
bridge. 

'J"he  line  drawing  lierewith  shows  the  dimensions 
of  the  bridge  and  its  members  and,  taken  with  the 
photograph,  will  give  a  good  idea  of  the  construction. 
The  bottom  chord  is  composed  of  eye-  bars  with  pin 
connections.  The  top  chord  and  end  posts  are  single 
sixty  pounds  per  yard  railway  T-rails  which  are 
set  loosely  in  cast  iron  blocks     at  the  panel   points. 


ill     :a;  ugh   and 

made  to  secure  an  even  bearing.  The  lh>«jrbeani  m 
simply  a  trussed  rail.  The  knee  braces  of  round  ro<l.« 
are  worthless  while  the  ab.sence  of  end  struts  and  shoe 
anchors  renders  the  lateral  bracing  useless  even  if  the 
light  ring  which  forms  their  center  connection  were 
iif  anv  Willi-  r     •r.in'-iiiit  t.       '  '"   >  cntric     coniirc- 


A  bridae  ol  ancient  dcslAn.  50  <t.  span,  collapsed  under  load  o 
20  lbs.  per  sq.  ft. 

tions  and  other  defects  in  design  may  be  noted.  Tlie 
floor,  as  stated  above,  was  practically  new  but  if  the 
iron  work  had  been  painted  since  it  was  first  erected 
it  did  not  show  it. 

Estimated  stresses  under  various  condition-  art 
given  in  the  accompanying  tabic. 

(1)  Safe  working  stresses  for  each  member  accord- 
ing to  standard  ])ractice. 


Table  of  Estimated  Stresses  under  Various  Conditions 


x:t^ 


Jt7smber                                                                                      I 

/Ijsumed  Loading 

/IB 

BC 

z^OC 

e  E 

CO 

SO 

cc 

^^-^ 

f7omr  Somzrt 

/ 

^^c/'/fcat/ong. 

O 

}'  I9S. 

-^4pOO 

(mi  too) 

-spoo 

-Spoo 

-;Hooo 

y  O 

I.  too 

"^SJOO 

Hi- 

z 

1 16,000 

fzo,ooo 

-bX^OO 

-^oo 

-e^joo 

-i6,ZOO 

*apoo 

Jn..  ,^f 
.3,000"" 

s 

*S,JOO 

fBfiOO 

-7,ooo 

-z.aoo 

o 

-d.JOO 

f^OO 

I^O 

<f 

JT?ax//num     3fro^s»s  of" 

ttlibOO 

tl.S,SOO 

-ii,aso 

-S,-*SO 

-BOO 

■^oso 

*aso 

JJO 

a 

W-  Ton    Cnfine 
A^siz/n/n^  some  tieod  Mod. 

*^e^o 

a3^/oo 

■ia^oo 

-/a,/oo 

-t^eoo 

-ll,3SO 

r^bOO 

J.-500 

6 

On.ro^m  i-ootf  CMss  i3 
eo/ts.fler3trtl''0'JLmf,o€t) 

fZa,soo 

<3^,400 

-£3,aoo 

-iS/dOO 

-3,eoe 

-S,J£>0 

ft,  too 

/.OXO 

056 


tME    CONTRACT    RECORD 


August 


I'Jis 


(2)  [".stiiiiated  strength  nf  nu'nil)iMs  at  yield  jxiirit 
or  half  the  ultimate  strength. 

(J)  h'stimated  dead  load  stresses. 

(4)    r.stinuited   stresses  at  the  time  of  failure. 

(5  and  C)  The  stresses  which  should  have  been 
provided  for  in  country  highway  bridges  (jf  this  class 
the  assumed  loading  being  Class  B,  Ontario  Govern- 
ment s])ecifications.  For  sake  of  comparison  the  dead 
load  is  assumed  to  be  unchanged  whereas  in  a  correct- 
ly designed  bridge  it  would  be  somewhat  greater. 

■  From  the  evidence  of  eye  witnesses,  which  investi- 
gation bears  out,  it  was  a])i)arently  one  f>f  the  end 
posts  that  failed  first,  bending  outward  and  breaking 
in  two  in  the  middle  it  let  the  whole  span  collapse 
like  a  i)ile  of  blocks.  The  fracture  of  the  rail  showed 
indications  of  an  old  crack  and  in  addition  to  this  the 
metal  was  coarsely  crystalized.  Other  pieces  which 
were  broken  in  subsequent  handling  showed  the  same 
condition  of  metal.  This  end  i)ost  had  a  ratio  of 
length  to  least  radius  of  gyration  of  22S  and  its  estimat- 
ed strength,  using  Fuler's  formula,  is  ,^2,000  pounds. 
The  static  load,  at  the  time  of  colla])se  is  estimated 
at  13,600  ])Ounds  but  a  slight  defect  in  material  or  an 
eccentricity  of  a  quarter  of  an  inch  would  easily  ac- 
count for  the  failure.  The  knee  brace  which  was  de- 
pended on  to  hold  the  toj)  chord  in  line  has  a  ratio  of 


per  square  foot  while  when  crowding  together,  as  it 
is  the;  nature  of  cattle  to  do  when  crossing  a  bridge, 
the  weight  will  e.xceed  ninety  pounds  ])er  square  foot. 
Any  bridge  which  canntJt  safely  carry  this-load  should 
not  be  allowed  on  a  public  highway  no  matter  how 
satisfactory  it  may  otherwise  be,  and  if  they  are,  as 
in  this  case,  a  real  danger  to  life  and  jjroperty  they 
are  by  no  means  "good  enough." 

The  sequel  of  the  story  is  worth  recording.  The 
township  fathers  who  were  res])(jnsible  for  this  bridge 
entered  suit  for  daniajjes  against  the  owner  of  the 
teams  which  caused  the  collai)se.  They  then  had  the 
old  bridge  repaired  and  set  back  in  place.  Hut  it 
seemed  t(}  have  accpiired  a  bad  habit  in  its  old  age  for 
in  a  few  weeks  it  collapsed  again — this  time  under  a 
load  of  ice.  This  seems  to  have  been  taken  as  a  sign 
and  an  indication  that  perhaps  after  all  this  structure 
had  outlived  its  usefulness  so  they  settled  the  suit 
out  of  Court  and  built  a  new  bridge,  having  wasted 
in  law  costs,  damage  claims,  and  repairs  to  the  old 
bridge  more  than  half  the  cost  of  the  new  structure. 


The  news])ai)er  men  of  ICastern  Ontario  recently 
met  with  the  officials  of  the  good  roads  association 
newly-formed  in  that  part  of  the  province,  to  arrange 
a  campaign  for  highway  iiuprovement.    The  meeting 


Diagram  showing 

dimensions  of  the 

bridge  and  Its 

members 


1/r  of  300  and  was  of  no  practical  value. 

On  the  whole  however  the  designer  of  this  bridge 
was  not  altogether  ignorant  of  the  general  principles 
of  truss  stresses.  He  made  ample  provision  for  ten- 
sile stresses  and  used  lower  unit  stresses  for  compres- 
sion members.  But  in  his  day  the  strength  of  com- 
I)ression  members  and  the  danger  of  eccentricity  were 
not  well  understood  and  the  importance  of  well  design- 
ed details  was  not  appreciated. 

But  in  spite  of  its  defects  and  weakness  this  bridge 
gave  satisfactory  service  for  forty-five  years!  The 
inference  is  that  in  all  that  time  it  was  never  called 
u])on  to  carry  a  load  of  more  tVian  a  few  tons.  And  yet 
in  the  most  isolated  districts  heavier  loads  are  quite 
probable.  The  writer  has  collected  some  reliable  data 
as  to  the  weight  of  a  herd  of  cattle  ana  finds  that  a 
loose  drove  in  motion  may  weigh  over  seventy  pounds 


was  held  in  Carleton  Place.  .Mderman  Findlay  of  Ot- 
tawa was  in  the  chair,  and  Mr.  Baker,  secretary  of  the 
Automobile  Associations  of  New  York  state,  was  pre- 
sent and  addressed  the  meeting.  As  a  result  of  the 
conference,  a  motion  was  introduced  by  Mr.  J.  C' 
Knox  of  Smith's  Falls,  seconded  by  W.  W.  Walker, 
of  Perth,  and  carried :  "That  this  meeting  of  newspa- 
per editors  of  Eastern  Ontario  assure  the  Good  Roads 
Association  of  Eastern  Ontario  that  they  heartily  en- 
dorse the  movement  for  securing  a  fair  share  of  gov- 
ernment expenditure  for  public  highways  and  the  good 
roads  movement  in  general,  and  otler  to  support  the 
movement  with  their  news])apers,  also  that  we  suggest 
to  the  executive  the  emi)lovment  of  a  publicity  secre- 
tary." Messrs.  McKim,  Smallfield  and  Laurin  were 
chosen  as  the  three  pressmen  to  be  on  the  board  of 
directors  of  the  association. 
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II''.  muiiIxT  ;iii<l  character  of  forms  to  be  used 
ill  a  cost  kccijiiij;  system   for  county  highway 


Cost  Keeping  System  for  County  Highway  Work 

• By  H.  A.  Sewtll*  

port ;  and  great  care  must  be  exercised  in  not  making 
it  so  complex  as  to  cause  either  of  the  alternatives,  no 

reports,  or  the  loss  of  a  good  road  boss. 

The  ideal  place  for  the  report  wouUI  be  on  the  claim 
vouchers  or  ])ay  roll,  as  such  a  system  would  be  simple 
and  direct.  L'tifurtunately,  however,  the  vouchers  and 
|)ay  rolls  used  in  this  state  are  prescribed  by  book- 
keepers and  not  by  engineers,  and  no  provision  is  made 
for  segregation  of  time.  Thereft)re  the  next  best 
scheme  is  to  design  a  system  of  report  which  may  be 
properly  segregated  and  distributed. 

The  report  or  reports  should  show  the  work  order 
innnher  of  the  job,  the  names  of  tlu-  foremen  and  work- 
men, the  location  and  exact  natnri-  of  the  work  .-ind  tbi- 
number  of  hours  working  time 

In  case  the  foreman  is  alU)we(i  to  rc(|ui.>itiun  mate- 
rials or  tools  for  his  use  or  take  sonie  from  st'ick,  he 
should  be  re(|uired  to  render  a  memorandum  report  of 
such  transactions.  On  contract  work  the  inspector 
should  make  the  rej)orts.  Traffic  re|)orts  should  be 
ke])t  on  all  inaintenance  work  where  pfi-i-^ible 


T 

J.  work  will  (lei)cn(l  largely  on  the  size  of  the 
county  and  the  metlio<l  of  liatulliiig  the  super- 
intendence of  road  work  ;  hut  there  are  certain  elements 
or  ])rinciples  of  any  such  system  which  will  ai)ply  to  all 
cases.  These  elements  T  will  grou])  under  the  heads 
(1 )  Authorization  of  Work,  (2)  Reports,  (3)  Segrega- 
tion, and  (4)  Summary. 

Budget  of  Expense. 

The  tirst  element  under  authorization  of  work  should 
he  a  well-considered  budget  of  expense,  based  not 
u])on  the  usual  basis  of  "salaries  or  per  diem",  "con- 
tracts," "labor,"  "team  work,"  "material  and  supjjlies," 
"tools  and  Machinery,"  etc.,  as  we  generally  find  in  the 
county  budget ;  hut  rather  upon  the  amounts  to  be  al- 
lowed for  all  these  items  for  construction  or  mainten- 
ance of  each  ])articular  |)iece  of  road,  or  bridge,  whet- 
her it  he  by  cojitract  or  day  labor,  and,  in  addition,  a 
fixed  amount  for  overhead  for  the  district  or  county,  as 
the  case  may  be,  which  cannot  jjroperly  be  charged 
to  any  particular  stretch  or  road.  No  one  realizes  more 
than  do  1  the  difficulties  of  forming  a  budget  under 
our  present  system  of  county  bookkeeping  but  after 
in.'italling  the  rest  of  a  cost  keeping  system  it  will  year- 
ly become  an  easier  matter  to  formulate  an  adequate 
and  well-balanced  budget,  .\fter  the  adoption  of  the 
budget  it  should  be  rigidly  adhered  to,  except  in  cases 
of  pali)al)le  oversight  or  emergency. 

Authorization  Blanks  and  Work  Orders. 

Having  adopted  the  budget,  the  next  element  of 
authorization  is  some  form  of  "authorization  blank," 
"work  order"  or  "job  sheet,"  to  be  delivered  to  each 
man  in  charge  bi  road  work,  for  each  individual  job,  by 
his  superior  in  charge  of  district  or  county,  as  the 
case  may  be.  This  blank  should  show  in  more  or  less 
detail  the  work  to  be  done  and  the  amount  to  be  allow- 
ed for  the  work. 

Closely  allied  with  the  "work  order"  is  the  "requisi- 
tion." Agreeable  to  local  conditions,  it  may  be  issued 
to  the  job  foreman  by  his  superior,  or  by  the  foreman 
himself  upon  the  authority  contained  in  the  work  or- 
dered. The.  jirincipal  object  of  the  requisition  is  to 
i)resent  ha])hazard  and  unregulated  purchase  of  ma- 
terial and  machinery.  Needless  to  say.  neither  the 
"work  order"  nor  the  re(|uisitioti  applies  to  contract 
work,  as  the  contract  and  specifications  are  sufficient 
authorization  of  the  work  and  the  bond  protects  the 
county. 

Segregation  of  Expenditures. 

The  second  group  of  elements  I  have  classed  as  re- 
l)orts.  By  this  1  mean  the  segregation  of  the  expendi- 
tures of  road  money  so  as  to  show  on  what  particlar 
])iece  of  road  the  ex]>enditure  occurred,  and,  further 
than  that,  if  possible,  the  exact  location  and  nature 
of  the  expenditure.  The  forms  to  be  used  for  these  re- 
])orts,  and  whether  they  shall  be  daily,  weekly  or  mon- 
thly, will  again  deiiend  ujion  the  magnitude  of  the  work 
and  local  methods  of  handling  the  same.  .Another 
important  factor  in  designing  a  report  is  the  character, 
education  and  ex|)erience  of  the  person  making  the  re- 
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Distribution  of  Costs. 

There  is  a  large  grouj)  of  elements  to  be  con.sidcred 
under  the  head  of  segregatir>n  and  distribtuion.  as  there 
are  so  many  heads  under  which  costs  might  be  segre- 
gated. Here,  however,  we  must  follow  om  budget 
;ind  distribute  costs  as  nearly  as  |Hi.ssible  according 
to  the  items  outlined  in  the  budget,  leaving  any  other 
segregation,  desired  as  a  sub-segregation  under  the 
main  segregation,  according  to  overhead  an«l  roads,  to 
be  rcca])itidatcd  in  the  summary  of  costs.  The  reports 
having  been  made  as  simple  as  possible  to  be  and  still 
convey  the  necessary  information,  most  of  the  work 
of  segregation  must  be  done  in  the  office,  and  it  may  be 
carried  as  far  as  the  accuracy  of  the  data  and  the  local 
conditions  render  advisable. 

The  first  question  to  be  decided  is  which  items  are 
to  be  considered  as  overhead  expense  and  which  are 
to  be  charged  as  road  expense.  It  is  my  rule  to  charge 
every  expense  to  overhead  which  cannot  be  directly 
traced  to  some  jjarticular  road  or  group  of  roads,  but 
is  of  general  value  to  the  district  or  county  and  may 
be  (although  not  necessarily  must  be)  of  general  u.se. 
Thus,  small  tools  may  be  bought  for  and  worn  out  by 
a  jjatrol  crew  on  a  particular  section  of  road,  yet  such 
tools  are  of  general  value  and  might  be  used  el.sc- 
where  should  occasion  require,  and  would  be  charged 
to  overhead  exi>ense.  heading  "Tools  and  Machinery." 
The  headings  and  subheadings  should  cover  the  prin- 
cipal items  of  overhead  and  the  remaining  overhead 
items  should  be  carried  in  miscellaneous  columns,  ad- 
joined by  a  blank  column  to  show  cause  of  outlay. 
Sometimes  one  claim  paid  will  be  segregated  under 
several  heads  in  several  columns.  "Materials  and 
supplies"  purchased  in  quantity,  which  will  utimately 
be  charged  direct  to  the  several  roads,  should  he  car- 
ried in  a  stock  acount  and.  when  used,  should  be 
charged  to  the  respective  roads  and  the  amount  cred- 
ited to  the  stock  account.  The  extent  to  which  these 
accounts  need  be  subheaded  will  de|>end  largely  on  the 
magnitude  of  the  work  accounted. 

The  items  of  road  expense  chargeable  to  the  several 
roads  direct  arc  easilv  classified  into  labor  and  mate- 
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rials,  and  the  subheads  are  familiar  to  all.  Here,  for 
convenience,  the  entire  crews'  time  for  a  certain  pe- 
riod of  time,  depending  on  the  report  interval,  may  be 
entered  together  as  segregated  by  the  reports,  checked 
against  the  pay  rolls.  If  possible,  different  classes  of 
work  readily  measured  by  units  should  be  segregated 
and  the  unit  cost  entered,  as  well  as  the  entire  cost 
of  the  class  of  work  and  of  the  whole  section.  For 
contracts  the  bid  prices  and  actual  costs  may  both  be 
entered  if  desired.  Engineering  and  inspection  on 
any  particular  road  should  be  carried  in  an  engineer- 
ing account  and  charged  to  that  road  or  job  in  the 
yearly  summary.  Bridge  work  may  well  be  carried  in 
-separate  acounts  in  a  bridge  ledger  and  charged  to 
the  road  on  the  yearjy  summary. 

Annual  Cost  Summary. 

Having  segregated  the  various  items  for  future  re- 
ference, the  next  question  is  how  to  make  use  of  them. 
This  is  through  the  summary,  preferably  annual.  In  the 
annual  report  or  summary  the  divisions  of  the  budget 
should  be  closely  followed,  so  as  to  show  whether  eX- 
])enses  overrun  or  fall  short  of  the  budget.  This  is  for 
the  information  of  the  general  public.  In  addition  to 
this  a  recapitulation  should  be  prepared,  if  possible, 
for  the  benefit  of  highway  engineers,  showing  unit 
costs  of  construction  and  maintenance,  based  upon  con- 
venient units.  On  maintenance  the  most  convenient 
unit  is  probably  the  mile ;  and  by  use  of  the  traffic  re- 
ports a  convenient  unit  is  cost  per  year  per  mile  per 
unit  of  traffic. 

The  report  .should,  if  possible,  contain  a  .statement 
of  assets  in  the  way  of  machinery  and  tools,  based 
upon  their  depreciated  value  at  that  time,  and  the 
difiference  between  this  statement  and  the  one  for  the 
year  before  should  be  subtracted  from  or  added  to  the 
tools  and  machinery  acount  under  overhead  expense, 
according  as  the  asset  value  has  increased  or  de- 
creased. Where  a  piece  of  machinery  is  finally  junked 
and  its  asset  value  gone,  its  entire  cost  should  have 
been  absorbed  by  the  overhead  account. 

The  system  which  I  have  installed  in  my  own 
coun^'  is  based  on  that  provision  of  the  law  which 
provided  that  the  county  engineer  shall  keep  a  record 
of  the  history  of  each  road. 

The  authorization  blanks  consist  of  work  orders 
and  requisitions  issued  by  the  supervisor  to  his  re- 
spective foremen  and  by  the  engineer  for  permanent 
highway  maintenance.  These  blanks  are  printed  in 
triplicate,  the  stub  being  retained  by  the  supervisor 
the  next  division  going  to  the  engineer's  office,  and 
the  outside  blank  going  to  the  foreman.  In  the  case 
of  a  work  order  he  keeps  it,  while  a  requisition  is 
turned  in  to  the  person  or  firm  providing  the  mate- 
rial or  machinery,  to  be  attached  to  claim  vouchers. 
The  engineer  files  his  for  future  reference.  Certified 
copies  of  all  contracts,  of  course,  are  filed  in  the  en- 
gineer's office,  as  required  by  law.  In  some  cases 
small  jobs  of  day  work  on  construction  or  mainte- 
nance are  let  out  to  local  parties  on  work  orders.  In 
such  cases  the  work  order  numbers  and  classification 
of  labor  on  the  pay  roll  are  usually  sufficient  to  prop- 
erly record  the  work,  so  it  is  not  customary  to  require 
reports  on  such  work. 

All  foremen  employed  on  more  than  one  job  are  re- 
quired to  turn  in  monthly  industrial  la1)or  reports 
showing  when,  where  and  how  all  work  i^  done.  While 
at  first  sight  the  idea  of  having  a  separate  sheet  for 
each  individual  may  appear  cumbersome,  it  is  simple 


for  the  foreman,  and  affords  the  exact  information 
desired.  It  also  is  easily  checked  against  the  pay  roll, 
and  in  a  small  county,  at  least,  is  easily  handled  in 
the  engineer's  ofifice  by  placing  in  a  letter  file  for 
each  month  and  segregating  the  various  reports  for 
entry  in  the  ledger. 

A  memorandum  of  all  tool  and  machinery  purchases 
and  transfers  is  also  required  of  all  foremen  on  a 
"Tool  and  Machinery"  report  and  all  materials  and 
supplies  bought,  or  taken  from  stock,  must  be  ac- 
counted for  on  "Material  and  Supplies"  report.  On 
jobs  of  magnitude  a  weekly  report  is  required  to  keep 
a  check  on  the  work.  On  these  jobs  the  foreman  is 
usually  competent  to  segregate  work,  or  there  is  an 
inspector  or  engineer  on  the  job ;  therefore  a  segre- 
gated report  is  required,  thus  saving  an  office  segre- 
gation. We  require  a  daily  report  from  truck  crews, 
not  because  of  the  fact  that  the  magnitude  of  the  work 
re(|uires  it,  but  because  on  report  blank  could  be 
formulate<l  which  would  .show  the  elements  required 
for  a  larger  ])eriod  than  one  day  without  being  too 
com])lex  to  be  kept  in  the  field.  We  have  the  patrol 
system  of  maintenance  on  our  main  highways,  and 
patrolmen  are  required  to  keep  traffic  reports  for  cer- 
tain weeks. 

A  blank  ior  the  use  of  the  supervisor  is  the  Tool 
and  Machinery  Receipt,  and,  while  not  properly  speak- 
ing'a  part  of  the  cost  keeping  system,  a  word  of  ex- 
jilanation  may  be  proper  on  account  of  the  close  con- 
nection a  check  on  tools  has  with  the  cost  keeping. 
The  receipt  proper  is  the  stub,  and  is  kept  by  the  Su- 
pervisor after  being  signed  by  the  foreman.  Upon 
returning  the  tools,  or  otherwise  accounting  for  them, 
the  foreman  receives  his  release  in  the  return  receipt. 
In  case  tools  are  to  be  reloaned  the  supervisor  gives 
the  man  to  receive  the  tools  a  reloan  order  in  lieu  of 
the  tools,  which  he  presents  to  the  man  possessing,  the 
tools, as  his  authority. 

The  Books  Employed. 

The  record  books  employed  in  the  county  consist  of 
Overhead  Account,  containing  the  overhead  expense 
and  stock  account;  a  Road  Ledger,  in  which  are 
charged  road  expenditures  proper;  a  Bridge  Record, 
for  bridge  expenditure,  and  Engineering  Account. 

The  Overhead  Account  is  a  bound  book,  with  col- 
umns to  show  the  following  items ;  Date,  Name,  War- 
rant, Requisition  No.,  Cause  of  Outlay,  Tools  and  Mac- 
hinery (subheads,  No.  Units,  Unit  Price,  New  Equip- 
ment, Maintenance  Old),  Supervision,  Insurance,  Mis- 
cellaneous. 

The  Stock  Account  should  really  be  a  separate  book, 
but  we  keep  it  in  the  same  book  as  overhead  to  save 
space.  It  comprises  four  columns,  besides  the  date, 
name  of  claimant  and  voucher  number,  namely:  Ma- 
terial or  Supply,  No.  Units,  Unit  Cost  and  Total  Cost. 
If  it  were  carried  in  a  separate  book  it  would  be  more 
convenient  to  head  groups  of  three  columns  with  the 
kinds  of  material  and  supplies  and  place  the  other 
items  as  subheads.  Whenever  anything  is  taken  from 
stock  and  charged  to  a  particular  road  it  is  credited 
in  red  ink  in  the  Stock  Account.  A  column  is  also 
provided  on  the  overhead  page  for  items  allowed  but 
unaccounted  by  the  reports  or  otherwise,  which  we 
ho])e  in  time  will  disappear. 

'ilie  Road  Ledger  is  divided  into  sheets  for  con- 
struction and  maintenance,  which  are  arranged  toget- 
her for  each  road  and  placed  alphabetically  in  the  book. 
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acordiiiK  to  the  road  nainc.  Tlie  sheets  are  very 
similar  and  are  (Uvided  the  same,  except  that  the  top 
of  the  slieet  is  (hfferent.  'I'lie  top  of  the  construction 
sheet  shows  C'liaracter  of  Country,  History  of  Koad, 
Jiridjjcs,  and  Right  of  Way,  or  Damages.  The  top  of 
the  maintenance  sheet  shows  llrief  History  ol  Main- 
tenance, 1  iistory  of  'JVaffic.  The  cohniins  and  Iieadings 
are  as  f(jllows:  Year,  Month,  Section,  'l"ovvnshi|>. 
Range,  Nature  of  Work,  Width  (Sul)grade,  Surface), 
Wages  I'er  Hour  (Man,  Team,  l'"oreman).  Work  (No, 
Units,  Unit),  C'ost  (Unit,  Totalj,  Material  and  Sup- 
plies,   i'owder,   Cajis,    I'use,    Lumber,    Steel,    Cement 


\'i\>(;,   and    Blanks,   alt    subheaded    Anit.,    I'rici-,    i  oiai 
and  (irand  'lotal.  Fund,  and  Remarks. 

The  Hridge  Reconl,  besides  giving  a  description  of 
bridge,  shows  construction  r»n  the  left  of  the  page  and 
maintenance  on  the  right,  and  is  divided  into  Con- 
struction, Date,  Name  of  Huildcr,  Cost,  Condition, 
Date,  Nature  of  Rejjairs,  Date,  Cost,  Repaired  by.  Re- 
marks. 

'J"he  Engineering  Account  shows  the  following 
items :  Date,  Name,  Warrant  No.,  Fund,  and  several 
blank  columns  to  be  headed  with  road  name,  and  a 
Total  Colunm. 


Economy  in  the  Design  of  Concrete  Buildings 

By  C.  W.  Mayers 

II-  Ml'  concrete  buildings  a-  regards  stresses  and 
strains,  factors  of  safety,  etc.,  but  unfortunately  no 
rules,  tables  or  data  are  at  hand  which  will  solve  the 
jiroblem  of  ma.ximtnn  econotny  in  the  choice  of  the  vari- 
ous methods  of  concrete  construction  which  may  be 
used.  Each  building* presents  new  problems.  It  is  a 
case  of  careful  stu<ly  in  an  intelligent  way  and  the  c|c- 
signer  nuist  do  this  work  well  if  he  wouhl  "<lo  his  I»it" 
and  at  the  same  time  keep  or  btiild  up  his  reputation. 
Is  there  any  position  more  hinniliating  to  the  de- 
signing engineer  of  a  contemplated  structure  than  to 
have  a  bidder  who  is  estimating  the  cost  of  this  work 
submit  to  the  prosjiective  owners  a  more  economical 
design  based  on  the  same  fiber  stresses  as  were  used 
in  the  original  layout?  This  is  not  an  uncommon  event 
and  uncomfortable  complications  always  arise. 


Ul.'ON  the  designing  engineer  of  concrete  buiUU 
iiigs  rests  the  l)ig  responsibility  of  conserva- 
tion of  building  materials.  The  mere  fact  that 
concrete  is  composed  of  cement,  sand  and 
stone,  of  which  there  seems  to  be  an  excellent  supply, 
does  not  in  any  way  relieve  the  designer  of  concrete 
construction  of  the  obligation  of  careful  study  of  the 
work  in  hand  in  t)r(ler  that  no  excess  of  material  be 
used.  Most  errors  made  in  amcrete  design  are  iK)t 
easily  recognized  even  by  experienced  estimators  of 
buikling  construction.  l'"or  instance,  hidden  away  in- 
side a  column  there  may  be  reinforcing  steel  which 
should  be  elsewhere  doing  work  at  less  expense  to  its 
owner,  as  would  have  been  the  case  had  the  designing 
engineer  given  proper  thought  to  the  design  of  this 
column.  A  large  ]KTcentage  of  the  floor  space  occupied 
by  columns  might  be  storage  s()ace  for  the  same  reas- 
on. The  beams  may  contain  an  excess  of  steel  rein- 
forcement simply  because  it  was  less  trouble  to  call 
for  straight  top  rods  to  take  care  of  negative  bending 
than  it  was  to  determine  where  and  how  bends  could 
ha\  e  been  made  in  order  to  have  used  the  least  amount 
of  reinforcement  in  the  design.  Flat  slabs  may  have  a 
number  of  individual  rods  over  the  top  of  each  column 
head,  where  a  few  more  bottom  rods  should  have  been 
bent  up  to  take  care  of  this  negative  bending.  And  yet 
this  entire  building  may  have  been  designed  in  accord- 
ance with  the  recognized  standards  of  concrete  design. 
These  errors  are  not  errors  in  computations,  but  are 
errors  of  careless  desigh  and  the  result  is  dire  waste 
of  material. 

Economy  in  Design  Often  Overlooked. 

In  nio.st  cities  buildinjif  i^lans  are  O.  K'd  by  respon- 
sible engineers  authorizifd  by  the  city  to  pass  upon 
these  plans  before  the  w4rk  is  allowed  to  proceed. 
F'rrors  in  computation  ari'  usually  detected  in  this  pro- 
cess, but  who  e\er  heard  of  one  of  these  ;iuthorized 
engineers  returning  a  set  oj  ]>Ians  with  suggestions  for 
a  more  economical  designl  ?  The  design  either  "gets 
by"  or  comes  back  for  correction  on  account  of  errors 
in  computation,  etc.  1 

Hence,  if  the  designing]  engineer  does  not  study 
economy  in  the  design  of  hiis  work,  he  may  be  reason- 
ably sure  it  will  .get  very  Httle  such  study  from  any- 
one. Designs  ])repare(l  vvitl(out  this  special  study  arc 
sure  to  show  a  waste  of  btiildin.g  material,  and  the 
building  is  no  better,  and  |  erves  no  better  purpose, 
because  of  this  extra  e.xpensi^. 

Recognized  standards  arei  observed  by  most  design- 
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Insufficient  Attention  to  Costs. 

,\  general  survey  of  conditions  and  inspectiim  of 
the  possible  methods  of  construction  usually  constitute 
the  first  thought  given  to  a  Hew  problem  of  structural 
design.  By  this  inspection  a  process  of  elimination 
is  set  up  and  finally  the  engineer  considers  only  a  few 
schemes  which  could  be  well  employed  to  give  the 
owner  a  structure  suitable  for  his  purposes.  The  next 
step  usually  consists  of  viewing  the  several  schemes 
from  every  angle  in  order  to  study  their  individual 
merits.  Each  layout  possesses  different  advantages, 
some  of  more  value  than  others,  but  each  one  would 
answer  the  purpose  very  w-ell.  For  instance,  a  beam 
and  girder  type  of  floor  construction  may  offer  advant- 
ages in  the  way  of  hanging  shafting  if  the  building  is 
to  be  used  for  certain  types  of  manufacturing.  Column  , 
spacing  would  perhaps  work  out  to  better  advantage 
in  one  scheme  than  in  another.  Thus  the  discussion 
continues  with  here  and  there  a  remark  about  the 
probable  cost  of  this  and  that.  .\  decision  is  usually 
tnatle  in  favor  of  the  schenu-  otTering  the  inost  advaiit- 
a.ges  even  though  they  are  trivial.  The  plans  are  drawn 
up  on  this  basis  and  the  work  proceeds.  The  detailed 
design  is  finished  with  about  the  same  attention  to 
costs  as  have  been  gven  to  the  selection  of  the  type  of 
construction  u.>;ed.  (ienerally,  the  owner  of  the  com- 
jileted  building  is  .satisfied,  being  ignorant  of  the  fact 
that  he  cmild  have  had  ju^^t  a<  ^oinj  a  bnildimr  f"T  Jo<- 
money. 

I  lie  a\  i  i  .*.i.,v  V  •  ■■  iv  i  V  i^  *,v  .'tj., iiv  I  11 1 1, IX 1.  -  in .  V  ,,t nil  i-  - 
being  an  estimator.  In  fact,  he  does  not  think  it  is 
necessary  to  be  an  estimator  even  of  the  materials  with 
which  he  works.  It  is  a  fact  that  a  large  majority  of 
men  employed  in  the  design  of  concrete  buildings  have 
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hardly  any  idea  of  the  cost  of  the  work  they  are  laying 
out,  and  what  is  more,  they  do  not  know  how  to  find 
this  out  for  themselves.  Surely,  if  an  engineer  design- 
ed a  structural  steel  girder  he  could  tell  with  reason- 
able accuracy  what  it  would  cost  by  computing  the 
weight  and  getting  the  market  price  of  the  structural 
steel  and  the  labor  co.st  of  erection.  Estimating  the 
co.st  of  concrete  work  is  a  little  more  complex,  but 
each  step  is  very  similar  and  the  process  is  the  same. 

Designer  Should  Calculate  Costs. 

A  designer  of  concrete  structures  should  think  con- 
tinually of  costs,  but  in  order  to  think  intelligently  of 
the  cost  of  his  work  he  must  know  how  to  calculate 
approximately  the  cost  of  his  design.  In  no  other 
way  is  he  "able  to  determine  which  one  of  his 
studies  will  serve  his  purpose  at  the  least  expense. 

It  should  be  borne  in  mind  that  in  making  designs 
for  comparative  costs,  it  is  not  necessary  to  work  to 
as  great  a  degree  of  accuracy  as  for  the  finished  plans. 
Rough  designs,  accompanied  by  rough  sketches,  will 
furnish  enough  information  for  his  .study.  In  case  the 
comparative  costs  of  two  schemes  should  work  out  the 
same,  a  more  careful  design  might  become  necessary. 
A  little  practice  on  the  part  of  the  designer  will  soon 
reveal  to  him  to  what  degree  of  accuracy  he  must  work 
in  order  to  get  satisfactory  results. 

The  process  of  estimating  these  various  designs 
for  comparative  cost  purposes  is  not  nearly  as  difificult 
as  may  be  supposed.  Concrete  is  measured  by  the 
cubic  foot  or  cubic  yard,  forms  by  the  surface  measure- 
ment in  square  feet  and  reinforcement  by  the  pound 
or  ton.  After  the  quantities  have  been  calculated  for 
the  various  designs,  unit  prices  are  fixed  and  the  to- 
tal cost  of  the  member  estimated.  It  is  u.sually  here 
that  the  engineer  throws  up  his  hands.  In  fact,  it  is 
very  likely  that  he  knows  but  little  about  the  prices 
of  this  class  of  material  and  labor,  and  in  his  rush  of 
work  he  has  not  kept  in  touch  with  the  fluctuations, 
and  feels  he  does  not  Have  time  to  inform  himself 
properly  on  this  subject.  Again,  it  should  be  under- 
stood that  it  is  not  necessary  to  fix  absolutely  accur- 
ate unit  costs  to  these  quantities  in  order  to  obtain  reas- 
onably accurate  cost  comparisons.  As  long  as  the 
same  unit  costs  are  used  for  similar  types  of  work  in 
the  various  designs,  the  comparative  costs  will  be  sur- 
prisingly accurate.  In  fact,  some  of  the  unit  costs  may 
be  in  error  25  per  cent  or  30  per  cent.,  and  yet  the  re- 
sulting costs  will  show  unquestionably  which  type  of 
construction  should  be  used.  For  example,  the  quanti- 
ties for  two  designs  (a)  and  (b)  for  an  interior  column 
are  given  here  and  these  quantities  are  priced  for  cur- 
rent normal  conditions,  under  "Estimate  A,"  and  an- 
other e-stimate  for  the  same  quantities  with  the  unit 
prices  grossly  in  error  is  shown  in  "Estimate  B." 

It  will  be  seen  that  although  the  comparative  total 
costs  of  the  schemes  (a)  and  (b)  are  entirely  diiiferent 
in  the  two  estimates,  the  resulting  comparative  costs 
in  both  "Estimate  A"  and  "Estimate  B"  show  con- 
clusively the  design  (b)  is  the  cheaper  column  to  build. 
It  will  also  be  noticed  that  the  percentage  of  cost 
saved  by  using  design  (b)  is  about  the  .same  in  both 
estimates.  However,  the  alert  engineer  will  soon  be- 
come as  interested  in  having  his  unit  costs  in  accord- 
ance with  current  prices  of  material  and  labor  as  he 
is  in  having  his  design  correct. 

Design  Calling  for  Least  Material  Not  Always 
Cheapest. 

Contrary  to  the  opinion  of  most  engineers,  the  con- 
crete building  design  calling  for  the  least  amount  of 


Estimate  A. 

(Scheme  a.) 

Cone.  (1  :  IH  :  :^).  ^'^  cu-  ft-  at  ^Gyic   $18.98 

Fonii.s,  rd.  steel   I'''"" 

Reinfct.  (vert.),  .514  lb.  at  5e   25.<0 

Spirals.  204  lb.  at  5!^c   ^'^■■'~ 

Lost  fl.  space,  7/10  sq.  ft.  at  $3.75   ■  ^-^^ 

Total »"6-12 

Scheme  b. ) 

Cone.    (1:1:3).    53   cu.    ft.    at    43c    $23.;(6 

Forms,  rd.  steel   ...•.....• l-"'-"" 

Reinfct..  245  lb.  at  ,5c l'--'' 

Spirals,  3()4  11).  at  5;^c  i*->^ 

Lost  fl.  space,  7/10  sq.  ft.  at  $3.75  ■     ^■"'^ 

Total  .  .   .   .' *''«"^ 

Estimate  B. 

(Scheme  a.) 

Cone.    (1  :  lJ/2  :  :>)•   53  cu.   ft.  at  37c    *1-'<>1 

Forms,  rd.  steel 1  '*"" 

Reinfct.   514   lb.   at  3-)4c    , '■'■2** 

Spirals,  304  lb.  at  4c    l"-5fi 

Lost  fl.  space.  7/10  <;n,  ft.  ;it  .$3..50 •      3-^'^' 

Total   *'>5.33 

Scheme  b. ) 

Cone.   (1:1:  3),  53  cu.  ft.  at  32c    $10, CI 

Forms,  rd.  steel ' '""' 

Reinfct.,  345  lb.  at  SJ^c    '•'  i'' 

Spirals,  304  lb.  at  4c   "'■>•' 

Lost  fl.  space,  7/10  sq.  ft.  at  $3.50  ■     3-*-' 

Total $57.84 


material  is  not  always  the  cheapest  building  to  erect, 
as  such  a  building  may  call  for  much  more  labor. 
Form  work  is  a  big  factor  in  the  ccist  of  concrete  build- 
ings, and  this  phase  of  the  operation  must  be  given 
careful  consideration  in  order  to  simplify  the  construc- 
tion of  the  form  work  as  much  as  possible.  Study 
must  be  made  also  to  determine  whether  the  complex- 
ity of  forms  in  a  comparatively  light  design  would  not 
make  the  f^nal  cost  of  the  building  in  excess  of  a  build- 
ing designed  of  simpler  yet  heavier  construction.  Con- 
crete floors  designed  on  the  flat  slab  method  sometimes 
have  considerably  more  material  in  them  and  yet  work 
out  cheaper  than  a  beam  and  girder  type  designed  for 
the  same  conditions.  Placing  reinforcement  costs 
more  per  ton  and  forms  mor^e  per  square  foot  in  a 
beam  and  girder  construction  than  the  same  opera- 
tions in  a  flat  slab  construction.  In  laying  out  floors 
of  the  beam  and  girder  type,  the  addition  or  omission 
of  one  beam  per  bay  may  inflvience  the  cost  of  the  de- 
sign a  great  deal.  Changes  'in  column  spacings  will 
also  have  the  same  efYect.  ik  is  only  by  making  the 
design  of  a  typical  floor  ba)f  of  the  various  schemes 
considered  and  getting  the  qi^antities  and  costs  of  these 
schemes  that  it  will  be  pos.sitole  to  tell  definitely  which 
method  should  be  used.  Many  times  concrete  col- 
umns should  be  composed  of  a  richer  mix  of  concrete 
and  have  less  reinforcemei^lt.  In  a  building  of  .several 
stories  it  is  necessary  to;  devote  considerable  study 
to  the  design  of  columns  /i/i  order  to  locate  the  point 
where  the  mixes  should  cHange,  where  spirally  rein- 
forced columns  should  be  (introduced,  and  also  to  con- 
sider carefully  the  loss  or  gain  of  floor  space  occupied 
bv  columns.  It  will  be  necessary  to  make  several 
sketch  designs  and  calculnte  the  cost  of  each.  Thous- 
ands of  dollars  may  be  wasted  by  improper  column 
design  and  still  the  error  'is  one  which  would  not  read- 
ily attract  attention.  There  is  a  certain  type  of  design 
for  everv  part  of  the  construction  which  will  show 
maximum  economy  and   it  is  up  to  the  designing  en- 
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gineer  to  calcuhitc  the  c55t?TfTir various  (lesif,ni.s  and  transported,  good  or  bad  mechanical  conditions  of  re.r 

determine  for  himself  which  one  should  he  use.l.  ed  machinery,  rental  rates  of  machinery,  replacemen 

Obtaining  Unit  Prices  *^^  missing  shovels  and  other  tools  and  many  other  var- 
Up  to  this  point  this  article  has  emphasized,  prin-  'l'''^  expenses  go  to  make  up  this  cost.    The  si/- 
cipally.   the   necessity   of   making   several    preliminary  ^hape  of  the  budding,  as  well  as  the  speed  of  the  ..; 
designs  of  the  various  members  of  a  concrete  building  *'""^;  P'ay  an  important  part  in  this  cost.  The  "plant" 
and  calculating  the  cost  of  each  design  before  the  final  ''"""^  ^"''  ^  J*^"  containnig  6.000  cu.  yd.  of  concrete  need 
layout  is  begun.    Not  much  light  has  been  shed  upon  "'j^iccessari  y  be  one-fifth  more  than  a  job  containing 
the  method  of  obtaining  unit  prices  to  fix  to  the  (luan-  ^'""'^  '^"-  >Y"- '''  «-'""crete.  The  "plant"  will,  of  course, 
titics  of  material   and   labor.   Unit   prices  arc   subject  '^^'^^  "l"^^  .       *"*^  '^"^  contammg  6.000  cu.  yd.  of  con- 
to  wide  fluctuations.    Markets,  labor,  location  of  the  ?.^^,^^  but  since  the  cost  of  erecting  and  dismantling  the 
work   in   (piestion,   speed   of  the  operations,  etc.,  and  '''""'S  T,       [;"-'>'>th  jobs  may  be  the  same,  the  extra 
many  other  items  enter  into  the  making  of  these  co.sts  '^'"'^  "\     '•'''*"^  .  ''•''  "^^  '•'"■««'•  j"b  wdl  be  principally 
I  lowcver,  as  .stated  before,  these  unit  prices  need  not  '''^V^  depreciation  or  rental,  fuel,  power,  wear  and  tear 
of  necessity  be  extremely  accurate,  and  the  designing  """' ,,  ^"^  "*  *""'*'■   '^^^ever,  "plant"  expense  enters  in 
engineer   need    not   feel    that   he   cannot   price   closely  ^".''''  '^""'-"•'cte  costs  and  must  be  incfudcd  in  the  unit 
enough  to  obtain  fairly  accurate  results  price  of  concrete  if  we  would  get  a  reasonably  accur-    ' 

A  list  of  apprr)ximate  tinit  prices  have  been  tabu-  ''*''  T'' i  **'*'  "Itimate  cost  of  the  work.  At  tb. 
latcd  here  which  may  be  used  to  calculate  the  compara-  .?'?^  ''!P  ""''^  "'  =*",  '>"'';1'"R  materials  and  i 
tive  costs  of  the  principal  members  in  a  concrete  build-  ^',  '"'^  ''"^^^,  '■•'""!"^  .'jf  ^'''^^^'y  assumed  to  be  less  than 
ing.  Judicious  use  of  these  unit  costs  will  enable  the  ^^  '"'''  *■""•,  >' *';  ""*'  '"""  "^'y  seldom  run  as  high  as  $2 
designer  to  incorporate  in  his  design  the  most  econo-  l"'^''"-  y**'  ?..''?"^''?,*V-  Owing  to  this  wide  variation 
mical  methods  and  at  the  same  time  develop  a  keener  '"  *"'-"  '^"•"'^  '.'.'  ''''''"*'  '*  '**  "e^^ssary  in  estimating  con- 
eve  for  economical  construction  ^""^^^^  to  strike  an  average  co.st  which,  while  not  accur- 
ate, will  cover  the  usual  "plant"  work,  and  give  a  unit 
c  oncwc                      per  cu.  >.l,                  (1:2:4  .ni..,.  ''f  ^"'^  ^^''/'^--^^te  in   which  all   items  of  material  and 

Ccnunt,  1  2/3  bbls.-at  US  per  bbl.  at  the  '"7;";  "»y,^"  "^^"  considered.    It  is  with  this  m  view  that 

job  $:t.:t:i  a     plant"  co.st  of  $1.25  per  cu.  yd.  has  been  u.sed  in 

Sand.  14  cu.  yd.  at  $1.50  per  cu.  yd.  at  making  up  the  unit  cost  of  concrete  in  place  as  given 

the  job 75  in  the  above  tabulation  . 

Crushed  stone,    1  3/10    tons  at  .$2  per 

ton  at  the  job  2.60  Amount  of  Aggregate  Considered  Equal  for  Various 

1)1     ,         ^  I  Mixes. 

riant,  cost  per  cu.  yd. 

FrciRht  charges  ...$0.05  In  calculating  the  amount  of  materials  neces.sary  to 

Rental  of  mixer,  etc.    .M  m:\kv  1  cu.  yd.  of  concrete,  it  will  be  noticed  that' the 

Labor  ^""^  ;      '.'.'.'.'.     4()  '^"}y  change  made  in  the  quantities  for  the  various 

_—  1.25     mixes  has  been  in  the  amount  of  cement  used.    It  has 

Labor  of  mixing  and  placing  1.25     been  assumed  that  a  cu.  yd.  of  1    :  1    :  2  concrete  will 

-r  .  ,        ,  .  "im     require  the  same  quantity  of  .sand  and  crushed  stone 

Toul  cosi  III  cu.-  f't'  .•.•.•.•.•.•.•.•.■.•.■. :::::::''-^     ^^  ^  '-■  yd.  of  l   :  2  :  4  concrete.  Theoretically  this  is 

not  true,  but  in  general  practice  there  is  some  waste 
of  material  and  it  has  been  found  that  the  small  differ- 
ences of  aggregate  used  in  the  various  mixes  of  con- 
crete in  a  building  are  negligible.  A  very  large  part  of 
the  concrete  in  a  building  is  a  1  :  2  :  4  concrete,  there- 
fore, the  aggregate  quantities  of  1  :  2  :  4  mix  are  gen- 
erally used  for  all  concrete  work  and  the  cement  alone 
is  changed  for  various  mi.xes.  It  will  also  be  noted 
that  the  (|uantity  of  cement,  sand  and  stone  used  here 
is  .somewhat  in  excess  of  the  amount  usually  given  in 
the  tables  published  in  various  text-books.  It  must  be 
borne  in  mind  that  the  waste  of  materials  on  the  job 
must  be  absorbed  and  the  quantities  in  tables  compiled 
by  laboratory  tests  must  be  somewhat  increased.  It 
is  actually  necessary  to  estimate  on  about  I  2-3  bbl.  of 
cement  to  make  1  cu.  yd.  of  1  :  2  :  4  concrete  on  a 
job  where  the  usual  construction  methods  are  employ- 
ed and  in  other  mixes  of  concrete  the  cement  should 
be  proportionately  increased. 

The  prices  of  concrete  work  as  tabulated  here  are 
about  .W  per  cent  in  excess  of  pre-war  prices  and  50 
per  cent  more  than  the  prices  of  1913.  TTiese  costs 
based  on  the  present  high  cost  of  material  and  labor 
should  be  adjusted  from  time  to  time  as  necessary. 

The  cost  of  steel  reinforcement  is  extremely 
tic  in  its  fluctuation,  but  at  present  it  may  be  assi 
at  SW  per  ton  e.xclusivc  of  the  labor  of' bending  and 
placing.    It  will  cost  from  $o  to  $15  per  ton  to  ctit, 
bend  and  place  this  reinforcement.   $100  per  ton,  or  5 


Concrete  mixed  in  the  proportion  of  1  '.lyi  :3  will 
require  about  one-third  of  a  barrel  more  cement  per 
cubic  yard.  This  will  add  about  67  cents  to  the  cost 
of  one  yard  of  concrete  in  place,  making  the  unit  price 
about  $9.85  per  cubic  yard,  or  36jX  cents  per  cubic 
foot.  Tf  a  1  :  1  :  2  mix  of  concrete  is  used,  the  cement 
will  be  increased  about  1-2/10  bbl.  over  and  above  that 
used  in  a  1  :  2  :  4  mix.  At  $2  per  bbl.  this  would  make 
the  cost  of  1  :  1  : 2  mix  concrete  about  $11.58  per  cu. 
yd.,  or  43  cents  per  cu.  ft.  In  large  plain  concrete  foot- 
ings it  is  sometimes  advisable  to  use  a  concrete  mixed 
in  the  proportion  of  1  :  2j/2  :5.  Concrete  mixed  in 
this  ])roportion  rc(|uires  about  3/10  of  a  barrel  less 
cement  than  1:2:4  mix.  Figuring  cement  at  $2  per 
bbl.,  concrete  mixed  in  the  proportion  of  1  :  2j^  :  5 
works  out  at  approximately  32  cents  per  cti.  ft,  in  place. 
"Plant"  the  Most  Uncertain  Item. 

In  making  estimates  for  the  cost  of  concrete  in 
place,  the  most  uncertain  element  entering  into  this 
cost  is  the  item  of  "plant."  The  cost  of  "plant  and 
tools"  varies  greatly  with  different  building  superinten- 
dents and  depends  largely  U])on  the  foresight  of  the 
persons  res])onsible  for  the  layout  of  the  job  opera- 
tions. The  number  and  location  of  the  mixers,  towers 
and  runs  used  on  the  job.  layout  and  extent  of  storage 
s])ace  for  aggregate,  source  and  exi>ense  of  power, 
etc.,  distance  over  which  concrete  machinery  has  to  be 
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cents  per  lb.,  being  a  unit  price  which  may  be  used  to 
give  reasonably  close  cost  ratios.  Reinforcement  re- 
quiring much  bending  and  made  up  of  small  bars  should 
be  figured  about  Yi  cent  per  lb.  higher  than  steel  re- 
quiring only  a  small  amount  of  bending.  .Spiral  rein- 
forcement for  columns  should  be  figured  at  an  extra 
cost  of  about  Yi  cent  per  lb.  over  and  above  plain  bars. 
In  estimating  the  weight  of  spiral  reinforcement  it 
should  be  remembered  that  about  7  per  cent  should  be 
added  to  the  weight  of  the  .spirals  for  welding  laps. 

Form  Costs. 

Forms  for  round  columns  are  usually  made  from 
sheet  metal  and  in  flat  slab  con.struction  it  usually 
works  out  cheaper,  to  use  round  interior  columns  form- 
ed with  this  material.  However,  the  cost  of  forming 
an  interior  column  26  in.  in  diameter  for  flat  slab  con- 
struction is  about  the  same  as  forming  a  column  20  in. 
in  diameter  designed  for  the  same  purpose.  This  be- 
ing the  case,  it  is  not  neces.sary  to  consider  the  dif- 
ference in  the  cost  of  forms  due  to  diflferent  diameters 
of  round  interior  columns.  It  may  be  well  to  remem- 
])er  that  it  costs  somewhat  less  to  build  an  interior 
colunm  having  a  head  by  using  a  steel  form  than  it 
does  to  form  the  column  of  wood,  as  the  cost  of  form- 
ing the  head  in  wood  is  no  small  ])art  of  the  column 
cost.  The  list  of  unit  prices  given  here  covers  the  cost 
of  labor  and  materia!  for  form  work  for  the  principal 

Sq.  Ft.  Cost. 

Type  of  Construction.  (Surface  Measurement.) 

Forms  for  flat  s!al)S,  including  drop  panels.  .$0,09 
Slab,   beam  and   girder  construction,    slabs   to 

span  not  less  than  9  ft • 12 

Slal),   beam   and   girder   construction,    slabs   to 

span   not  less   than   7   ft 13 

Sla)),   beam    and    girder   construction,    slal)S    to 

span  not  less  than  .5  ft 14 

Column  forms    ITi 

Floor  beams  and  girders,  not  including  slabs..      .16 

Wall   beams    14 

Partitions  and  wall  forms 15 

Footing  and  foundation  forms 15 

Round  steel  column  forms,  including 

heads,  each   15.00 

operations  in  a  concrete  building,  but  are  tabulated 
for  use  in  making  comparative  estimates  only.  It  must 
be  borne  in  mind  that  these  unit  prices  are  for  the  use 
of  the  engineer  in  weeding  out  the  more  expensive 
designs  and  are  not  to  be  used  for  making  actual  esti- 
mates of  buildings  without  regard  to  conditions  and 
what  not.  While  these  costs  might  be  more  or  less 
useful  in  arriving  at  the  total  cost  of  a  concrete  build- 
ing it  should  be  remembered  that  they  are  only  ap- 
proximate units  to  be  used  for  the  purpose  outlined 
herein. 

Now  that  the  methods  of  arriving  at  the  compara- 
tive costs  of  the  various  ty])es  of  concrete  construc- 
tion have  been  outlined,  it  is  believed  the  designer  will 
be  able  to  work  more  intelligently  regarding  the  cost 
his  work  involves.  Typical  dimensioned  sketch  cross- 
sections  of  the  building  from  the  roof  slab  to  the  foot- 
ings should  be  made  and  the  work  of  estimating  done 
from  these  sketches.  In  this  way  the  extra  column 
lengths  rec|uired  to  obtain  the  saiue  clear  story  heights 
will  enter  into  the  estimate.  This  is  quite  a  factor  in 
coiuparing  flat  slab  with  beam  and  girder  designs. 
I'lstimates  made  from  these  cros.s-sections  for  a  length 
of  building  equal  to  one  bay  only,  is  the  usual  prac- 
tice. In  this  way  the  cost  ]>er  lineal  foot  of  building  as 
\yell  as  the  cost  per  square  foot  of  floor  sjiace  may  be 
calculated.  Comparisons  of  costs  made  in  this  manner 
are  genuine  proofs  to  the  designer  that  he  is  giving 


the  design  proper  study  for  economy,  and  will  result 
in  a  conservation  of  building  materials,  save  good  dol- 
lars for  the  owner,  and  establish  for  the  engineer  the 
reputation  of  being  a  designer  of  economical  concrete 
buildings. 


Doubling  Elevator  Capacity 

CONSTRUCTION  work,  now  in  prt)gress  on  the 
addition  to  the  Northwestern  h^levator  at  Fort 
William,   Out.,  will,   when   completed,    double 
the  capacity  of  this  plant.    The  contractors  cx- 
])ect  to  have  the  work  completed  by  the  first  of.  Octo- 
ber so  that  the  fall  crop  may  be  handled. 

The  illustration  shown  here  is  a  photogra])h  of  the 
existing  plant  which  has  a  capacity  of  5C)0,0CX)  bushels, 
the  construction  throughout  being  reinforced  con- 
crete. 

The  new  addition  is  reinforced  concrete  and  the 
cqui])ment  is  of  the  most  complete  and  modern  type. 
The  ])resent  elevator  is  a  very  rapid  grain  handling 
plant.  It  has  an  unloading  capacity  of  100  cars  in  10 
hours  and  the  cleaning  and  se])arating  ca])acity  has 
been  designed  to  balance  the  plant.  The  general  equip- 
ment of  the  existing  elevator  is  as  follows:  Two  12,000 


Being  increased  to  milliun  bushel  capacity. 

bushel  receiving  elevator  legs ;  one  16,000  bushel  ship- 
ping elevator  leg ;  four  2,000  bushel  cleaned  wheat  ele- 
vator legs;  one  2,000  bushel  screenings  elevator  leg; 
four  number  nine  Monitor  separators ;  one  number  six 
screenings  separator;  two  1,600  bushel  Fairbanks  type 
scales ;  one  number  eight  Northwestern  wheat  and 
oat  separator;  two  2,000  bushel  garners;  four  1,500 
bushel  unloading  hoppers. 

The  equipment  for  the  new  addition  will  be  substan-  ; 
tially  a  duplicate  of  the  existing  plant.     A  reinforced 
concrete  substation  is  also  under  construction  to  handle 
power  for  the  elevator.    This  is  being  equipped  by  the 
Canadian  Westinghouse  Company.  ^^ 

The  contract  for  the  entire  plant  is  in  the  hands  *■ 
of  S.  J.  McQueen  &  Company,  of  Fort  William,  who  ^" 
were  also  the  designing  engineers.  When  the  work 
of  construction  is  comiiletcd  the  Northwestern  will  be 
one  of  the  most  modern  and  rapid  handling  elevators 
at  the  head  of  the  lakes. 
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Cracking  of  Concrete  Roads  and  Its 
Prevention  by  Reinforcing  with  Steel 


ONI'"  of  the  most  serious  defects  in  a  plain  con- 
crete road  slab  is  its  tendency  to  crack,  both 
transversely  and  longtitudinally.  An  interest- 
■  injj;'  discussion  of  the  underlying  causes  of  this 
iiacking,  together  with  a  descrii)tion  of  the  methods 
used  to  ])revent  or  to  control  this  tendency,  is  given 
by  Mr.  W.  B.  Sawyer,  Jr.,  in  a  recen^  issue  of  Western 
iMigineering. 

Transverse  Cracks. 
The  coefticieiit  of  expansion  of  concrete  is  0.0000055 
per  degree  l'"".  For  every  degree  F.  rise  in  temperature 
concrete  will  expand  0.00000055  times  its  length.  If 
the  concrete  slab  were  resting  on  a  frictioidess  plane 
this  movement  would  cause  no  stresses  in  the  slab,  but 
unfortunately  we  do  not  have  any  such  ideal  condi- 
tions. 'Inhere  is  a  definite  amount  of  frictifm  between 
the  surface  of  the  sub-base  and  the  surface  of  the  con- 
crete slal)  above  it.  This  varies  with  the  kind  of  base 
and  the  degree  of  roughness  of  surface.  The  friction 
between  the  two  surfaces  resists  any  movement.  When 
movement  does  occur,  the  resistance  of  friction  causes 
tensile  stresses  in  the  concrete.  When  these  stresses 
become  greater  then  the  tensile  strength  of  the  con- 
crete, cracks  occur. 

Change  in  Moisture  Content. 

.'\nother  cause  of  cracking,  and  probal)ly  the  mo.st 
important  one,  is  change  in  the  moisture  content  of 
the  concrete.  When  concrete  is  hardened  under  water 
or  under  moi.st  conditions  it  expands  slightly.  The 
expansion  varies  somewhat  with  different  mixtures, 
and  according  to  taste  is  from  0.02  to  0.05  per  cent  of 
the  length.  WHien  concrete  is  hardened  in  air  and  the 
moisture  is  evaporated  it  will  contract.  The  shrinkage 
may  be  as  much  as  0.08  per  cent  of  its  length.  To 
counteract  this  contraction  by  an  equal  amount  of  ex- 
pansion, because  of  a  change  in  temperature,  a  rise  of 
145°  F.  would  have  to  take  place.  This  is  illus- 
trated by  the  recent  statement  of  the  U.  S.  Bureau 
of  Standards  that  concrete  roads  expand  in  winter  and 
contract  in  summer  because  of  increase  or  decrease 
in  the  moisture  content.  This  shrinkage,  caused  by  the 
drying  of  the  concrete,  occurs  when  the  concrete  is 
not  fully  hardened  and  its  tensile  strength  is  low,  prob- 
ably not  over  50  lb.  per  .square  inch;  therefore  the 
stresses  developed  by  only  a  slight  movement  of  the 
slab  at  this  time  will  jiroduce  cracks.  These  are  the 
characteristic  transverse  cracks  which  occur  in  jdain 
concrete  pavement  at  intervals  of  25  to  35  ft. 
Causes  of  Longitudinal  Cracks. 

Longitudinal  cracks  may  be  the  result  of  une<|ual 
settlement  of  fill  or  similar  causes.  The  road  slab  is 
not  designed  to  carry  its  load  as  an  ordinary  floor  slab 
or  beam.  If  the  slab  is  left  unsupported,  cither  at  the 
centre  or  sides,  the  load.'  imposed  will  often  cause 
longitudinal  cracks. 

Consideration  of  the  various  cause>  producing 
cracks  in  unreinforccd  concrete  shows  that  the  most 
ihiportant  and  nmst  freipient  are,  first,  shrinkage  of 
concrete  when  hardeiieing,  causing  transverse  cracks, 


and,  second,  insufficient  support  of  sub-base,  causing; 
longitudinal  cracks.  By  increasing  the  tensile  strength 
of  the  cf)ncrete  slab  it  has  been  found  that  these  cracks 
can  be  either  entirely  eliminatc<l  or  else  Sf>  controlled 
that  they  are  no  longer  a  serious  defect.  This  increased 
tensile  strength  is  gained  by  the  addition  of  »t«cl  rc- 
inf<jrcenient. 

Placing  Reinforcing  Steel. 
Two  .systems  for  placing  the  reinforcement  arc  now 
being  used  in  California  with  success.  The  first  system 
is  for  eliminating  the  longitudinal  cracks.  The  steel 
is  in  the  form  of  wire  fabric  in  strips  about  5  ft.  in 
width  and  in  length  e(|ual  to  the  width  of  the  road  to 
be  paved.  The  main  or  longitudinal  wires  are  placed 
at  right  angles  to  the  centre  line  of  the  roa«l.  The 
weight  of  fabric  varies  from  22  to  35  lb.  per  100  .s<j.  ft., 
the  average  being  about  31  lb.  The  methinl  used  in 
placing  the  fabric  is  simple  and  has  been  found  not  to 
hinder  or  retard  the  mixing  and  placing  of  the  con- 
crete. The  fabric  is  placed  on  the  job  in  jjroper  lengths. 
These  strips  are  placed  one  at  a  time  upon  the  pre- 
pared sub-base  directly  behind  the  mixer,  between  it 
and  the  alrcadp  finished  pavement.  The  concrete  is 
then  poured  in  the  usual  manner  and  allowed  to  flow 
over  the  mesh.  After  the  shovelmen  have  properly  dis- 
tributed the  wet  concrete  to  the  required  thickness  a 
small  hook  is  used  to  raise  the  wires  to  the  centre  of 
the  slab.  Care  is  taken  to  make  sure  that  the  steel  is 
embedded  approximately  in  the  centre,  as,  of  course, 
it  would  be  useless  if  left  resting  upon  the  sub-base. 
Two  extra  men  per  gang  are  needed  for  handling  and 
l)lacing  the  fabric.  This  method  of  reinforcing  has 
proved  .satisfactory.  It  eliminates  the  longitudinal 
cracks.  This  system  of  reinforcing  has  been  used  ex- 
tensively by  the  State  Highway  Commission  of  Cali- 
fornia. They  have  found  it  especially  useful  in  pre- 
venting longitudinal  cracks  in  pavement  that  is  laid 
over  adobe  sub-base. 

Controlling  Transverse  Cracks. 
The  second  system  for  placing  the  mesh  is  designed 
to  control  the  transverse  cracks  in  the  concrete  and  to 
increase  the  distance  between  them.  Some  highway 
engineers  control  these  transverse  cracks  by  placing 
contraction  joints  every  25  to  35  ft.  Such  joints  aie 
the  weakest  feature  of  the  concrete  pavement.  No  mat- 
ter what  type  of  joint  is  used,  they  must  be  given  fre- 
quent and  careful  attention  to  prevent  rapid  deteriora- 
tion of  the  adjacent  pavement.  They  should  therefore 
be  separated  as  far  as  possible.  This  is  accomplished 
by  placing  the  main  or  longitudinal  wires  of  the  rein- 
forcing material  parallel  to  the  centre  line  of  the  road. 
The  metlunl  employed  is  similar  to  the  first  system 
described,  with  this  ditTerence — the  mesh  is  not  cut 
into  strips,  but  is  placed  on  the  job  in  rolls  several 
hundred  feet  long  and  of  the  pro{)er  width.  These  rolls 
are  ])laced  directly  behind  the  mixer.  They  arc  nn- 
rolleil  as  the  mixer  is  move<l  fi^rwar*!,  thus  •  -lie 

longitudinal    reinforcement   continumis.   Tl  civ 

is  poured  and  the  steel  is  raised  by  hooks  to  the  centre 
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of  the  slab  as  in  the  other  systems.  Two  or  three  rolls 
are  used,  depending  on  the  width  of  the  road.  By  giv- 
ing a  small  lap  on  each  width,  reinforcement  at  right 
angles  to  the  direction  of  the  road  is  obtained.  This 
prevents  the  longitudinal  as  well  as  the  transverse 
cracks.  The  advantages  of  this  system  are  obvious. 
It  eliminates  many  expansion  joints,  prevents  longi- 
tudinal cracks,  and  is  somewhat  cheaper  than  the  first 
.system.  This  .system  has  been  used  with  great  suc- 
cess in  Tulare  County  under  the  direction  of  Byron 
Lovelace,  county  highway  engineer.  One  stretch  of 
road  in  partcular  is  worthy  of  mention.  In  building 
the  main  highway  near  Exeter  a  great  deal  of  adobe 
soil  was  found  in  the  sub-base.  It  was  therefore  decided 
to  reinforce  the  entire  section.  The  system  described 
above  was  u.sed.  Ahh(Aigh  the  contraction  joints  were 
placed  about  600  ft.  apart,  not  a  single  crack  can  be 
found  in  the  mile  of  highway.  Experience  with  this 
system  of  reinforcing  has  shown  that  the  distance  be- 
tween contraction  joints  can  be  made  as  much  as  300 
ft.  with  safety,  thus  allowing  joints  to  be  placed  at 
midday  and  at  the  end  of  a  day's  run,  where  the  daily 
run  is  about  600  lin.  ft. 

Cost  of  Reinforcement. 
The  cost  of  the  reinforcement  varies,  of  course,  with 
the  situation  of  the  work  and  the  weight  of  reinforce- 
ment. Basing  costs  on  contract  work  in  central  Cali- 
fornia and  with  steel  weighing  about  30  lb.  per  100  sq. 
ft.  of  mesh,  the  cost  of  the  material  delivered  is  ap- 
proximately $1.65  per  100  sq  ft.  Adding  to  this  $0.10 
])er  100  sq.  ft.  for  reinforcement  in  place.  The  cost  per 
mile  for  reinforcing  a  road  15  ft.  wide  is  $1,386.  The 
annual  interest  charge,  therefore,  per  mile  is  about 
$70.  This  annual  cost  is  much  less  than  the  cost  of 
maintenance  and  repair  because  of  the  cracks  in  plain 
concrete  pavement,  and  is  also  largely  offset  by  the 
elimination  of  the  first  cost  of  nearly  all  of  the  con- 
traction joints.  A  light  slab  properly  reinforced  will 
outlast  a  heavier  slab  without  reinforcement.  Although 
the  slab  should  be  heavy  enough  to  carry  the  traffic 
safely,  in  cases  where  first  cost  is  of  primary  import- 
ance, better  results  can  be  obtained  by  using  a  rela- 
tively thin  slab  with  proper  reinforcement  than  a  slab 
an  inch  thicker  without  it.  Under  such  conditions  the 
first  cost  IS  approximately  the  same  in  both  cases. 

The  use  of  steel  reinforcement  in  concrete  pave- 
ment is  theoretically  correct,  as  it  furnishes  tensile 
strength  to  the  concrete  and  enables  it  to  resist 
stresses  that  would  otherwise  produce  cracks  and 
which,  even  with  an  asphalt  top,  either  reduce  the  life 
of  the  pavement  or  else  increase  the  expense  for  re- 
!)airs.  Also  it  furnishes  additional  strength  to  resi.st 
forces  caused  by  adverse  conditions  in  the  sub-base. 
In  actual  ])ractice  it  has  proved  its  efficiency.  Its  use 
has  been  demonstrated  to  be  economically  sound  and 
in  the  interest  of  true  economy. 


How  I  Lower  Costs 

TO  put  sills  on  a  concrete  wall  have  bolts  set  in 
the  wall,  projecting  enough  to  go  through  one 
or  two  planks.     This  is  just  as  good  as  using 
heavy  timbers  and  saves  considerable.    When 
one  has  to  repair  large  sills,  planks  may  be  used  to 
good  advantage,  as   the  splices  can  be   readily  made 
and  there  is  no  waste  as  in  using  large  timbers. 

In  some  cases  where  the  entire  building  is  to  have 
new  sills  you  can  use  jilank,  either  bi'ilt  up  to  the 
size  of  the  old  sills  or  less. 

The  quickest  way  to  get  the  length  of  rafters  is 


from  the  square.  Measure  across  from  the  figure  for 
the  rise  to  that  for  the  run,  though  if  you  are  adding 
a  bent  onto  an  old  barn,  the  surest  way  is  to  get 
up  and  measure  the  old  rafter. 

To  get  the  length  and  cuts  of  the  rafters  for  a 
combination  roof,  that  is,  when  one  plate  is  a  foot  or 
more  higher  than  the  other,  as  on  some  poultry  houses, 
the  quickest  way  is  to  lay  the  sticks  across  the  build- 
ing, allowing  for  the  difference  in  the  plates  and  the 
desired  rise.  Then  mark  the  seat  cut  square  across 
the  i)late  and  the  top  cut  lengthwise  of  the  building. 

On  small  building  over  a  water  tank  when  the  plate 
was  6  ft.  high,  I  found  T  could  put  the  rafter  on  and 
a  roof  board  over  the  plate  before  putting  on  the  ver- 
tical siding.  Then  I  could  cut  the  boards  the  right 
length  and  let  them  fit  up  against  the  roof  board, 
and  could  shift  the  rafters  a  little  so  as  to  make  them 
come  at  the  edges  of  the  siding  boards.  The  last  saved 
time  while  the  other  saved  a  board  that  would  have 
been  needed  for  the  frieze.  The  same  idea  was  used 
on  the  ends. 

In  fitting  inside  base,  watertabie  or  cornice  it  is  best 
to  put  the  lf)ng  piece  on  first  then  the  short,  as  this  will 
save  handling  the  long  ones.  An  exception  might  be 
made  in  cla])boarding,  as  a  long  piece  can  be  fitted 
more  easily  than  a  short  one. 

For  ceiling  overhead  when  one  is  working  alone, 
take  a  piece  of  board  18  in.  long  and  3  in.  wide  with 
a  slot  rij)ped  out  from  the  middle  of  one  end  as  wide 
as  the  ceiling  is  thick.  Use  it  to  hold  the  stuft'  up  by 
slipping  it  over  the  board  to  be  put  on  aud  letting  it 
rest  on  those  already  in  place. 

In  shingling  use  a  straight  edge.  If  you  wish  to  lay 
two  courses  at  once  have  a  short  piece  of  board  as  wide 
as  the  courses  to  lay  on  above  the  straight  edge  and 
shove  along  as  you  go. — John  Upton  in  Building  Age. 


How  Can  Shaky  Floors  Be  Stiffened  ? 

A    METHOD  is  described  in  the  Building  Age 
where  a  contractor  successfully  dealt  with  a 
floor  that  sags  or  springs  considerably  under 
moving  loads.    Take  up  a  couple  of  floorboards 
every  6  ft.  in  length  of  the  floor  and  fit  wedge-shape 
blocks  in  between  the  joists.    .These  blocks  should  be 
the  full  depth  of  the  joists  and  cut  so  that  the  grain  will 
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A  Method  of  Stiffening  Floors  by  Giving 
the  Floor  a  Crown  Shape 

be  at  right  angles  to  the  joist,  so  that  they  will  not 
loosen  if  the  wood  shrinks. 

Before  placing  the  blocks  in  position,  a  hole  shou 
be  bored  through  the  center  of  the  joists,  and  a  1J4  '" 
rod  passed  through  them.  The  wedge-shape  blocks  are 
then  fitted  in  place  and  the  bar  tightened  u])  until  the 
floor  becomes  crown  shaped,  due  to  the  shape  of  the 
blocks.  The  floor  acts  like  a  truss,  and  is  very  stiff 
under  moving  loads,  although  its  total  strength  for  a 
uniformly  distributed  load  is  not  increased. 
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Engineers  and  the  European  War 


-By  Major  General  William  M.  Black' 


It  is  an  lionijr  to  be  i)rivilcKO(l  to  address  you  on  a  sub- 
ject of  such  importance  to  our  country,  the  duty  of  the 
I'jixineers  in  war.  Although  the  part  played  by  Knginecrs  in 
this  war  is  great  and  the  responsibilities  of  the  'profession 
arc  correspondingly  large,  this  war,  like  all  wars  in  the  past, 
is  and  must  be  a  war  carried  on  in  accordance  with  the  prin- 
ciples of  the  art  of  war,  wjiich  are  unchanging  and  wliich 
have  been  recognized  and  taught  ever  since  organized  armies 
were  first  created. 

.  Do  you  realize  tliat  almost  the  only  absolutely  modem 
method  of  warfare  now  in  use  is  the  warfare  of  the  air?  The 
invention  of  submarines  was  made  during  the  American 
Revolution,  and  submarines  were  used  successfully,  though 
to  a  limited  extent,  in  our  own  Civil  War.  Gas  and  flaine 
lighting  are  of  ancient  origin.  Trench  figliting  is  hardly 
better  known  to-day  than  it  was  to  the  veterans  of  (irant 
and   Lee.  of  Sherman  and  Johnson. 

Engineer  Must  Add  to  His  Peace  Equipment. 

'I'lie  ailvances  in  human  knowledge  have  caused  corres- 
]ion<ling  improvements  to  be  possible  in  the  weapons  of  war- 
fare. Increased  knowledge  of  chcnfistry  has  produced  more 
powerful  explosives  and  improved  methods  in  metallurgy 
have  enabled  these  explosives  to  be  utilized,  by  making  pos- 
sible heavier  and  more  powerful  guns,  hnprovements  in  the 
means  of  transport;ition  have  enabled  larger  bodies  to  be 
moved  more  quickly  and  more  readily  and  to  be  subsisted  and 
supplied  with  greater  certainty.  The  telegraph,  the  telephone 
and  the  wireless  have  afforded  a  means  of  prompt  commun- 
ication and  have  enabled  larger  bodies  of  men  to  be  given  co- 
ordinated action.  With  such  changes,  battles  arc  fought  on 
the  same  principles  and  won  or  lost  from  the  same  causes 
as  in  the  time  of  Alexander  the  Great.  This  war  has  been 
called  a  people's  war  and  so  it  is  in  the  sense  that  due  to 
modern  facilities  the  entire  resources  of  the  people  can  be 
utilized  to-day  as  they  could  not  have  been  utilized  in  the 
days  of  old.  It  has  also  been  called  an  Engineer's  war  be- 
cause in  the  quickness  of  movement  and  in  the  works  neces- 
sitated by  these  modern  inventions  the  services  of  Engineers 
become  more  conspicuous  and  perhaps  more  necessary  than 
in  the  past.  But  engineering  in  warfare  has  always  been  es- 
sential and  it  is  even  doubtful  whether  the  science  of  en- 
gineering does  not  owe  its  birth  to  the  works  of  war.  An 
Engineer  myself,  1  would  be  the  last  to  belittle  the  work 
of  our  profession.  It  is  a  matter  of  pride  that  the  men  of 
our  profession,  due  to  the  nature  of  their  employment  in 
time  of  peace,  are,  of  all  the  civil  professions,  most  prepar- 
ed to  serve  the  country  in  war,  but  to  serve  the  country  ade- 
quately in  war,  the  Engineer  must  add  to  his  peace  equip- 
ment for  professional  work.  The  profession  of  arms  is  a 
profession  in  itself  and  it  is  the  profession  which  deals  with 
liie  very  greatest  in  magnitude  of  all  the  endeavors  of  men. 
The  effective  use  of  an  army  which  is  properly  constituted 
exemplities  the  best  that  men  can  do  in  organization,  in  dis- 
cipline and  in  the  devotion  to  duty  which  causes  a  man  to 
regard  his  own  life  as  a  thing  of  small  moi'icnt  toward  the 
attainment  of  the  end  sought. 

Deluge  of  Suggestions. 
There   would   be  a  great  amount   of  effort   saved   if  our 
people  recognized  more  clearly  the  existence  of  the  techni- 
calities of  the  profession  of  arms.   The  government  is  simply 
(leluged   with    suggestions   and   so-called    inventions    for    the 

•  Cliief  Knitineer,  U.  S.  Army,  t>efore  A.  I.  B.  K.  Convcntiun 


winning  of  the  war.  The  records  show  that  about  ft»*  per 
cent  of  all  of  these  are  without  military  value  and  that  time 
and  labor  have  been  thriiwn  away  by  men  eager  to  help,  but 
entirely  ignorant  of  the  history  and  conditions  of  warfare. 

An  example  with  which  some  of  you  are  familiar  is  the 
electrical  gun.  For  years  the  possibility  of  such  a  weapon 
has  been  a  fascinating  line  of  study    to    el<       '  The 

principle  of  the  solenoid  is  the  germ.    If  a  s<  .  .Irn«>t<l 

coils  were  to  be  energized  and  dc-cncrgiztd  in  sui.' 
sufficiently  and  rapidly,  such  a  scries  around  a  tube  ■ 
made  to  impart  a  movement  of  translation  and  rotation  to 
a  projectile.  But  practical  results  are  to-day  impossible.  .\ 
six-inch  service  rifle  having  a  length  of  80  feet,  fires  a  pro- 
jectile weighing  110  lbs.  with  a  muzzle  velocity  of  2.600  ft. 
per  sec,  or  in  other  words,  the  projectile  leaves  the  muzzle 
with  a  kinetic  energy  of  translation  of  115,500  ft-Ib.  This 
energy  has  been  stored  in  the  projectile  during  its  travel 
through  the  bore  of  the  rifle,  or  say  in  iy65th  of  a  second. 
The  average  power  expended  has  therefore  been  at  the  rate 
of  7.tJ07.50«  ft-lb.  per  second  or  about  U.OOO  h.p.  or  10.500 
kilowatts.  These  figures  are  simply  approximations  and 
neglect  entirely  the  power  required  for  imparting  velocity 
of  rotation  and  for  overcoming  the  friction  in  the  bore.  V'ou 
can  easily  estimate  the  weight  and  dimension  of  the  gener- 
ating equipment  which  would  be  required  for  even  a  moder- 
ately powerful  gun  were  all  the  mechanical  and  electrical 
problems  of  its  manufacture  solved,  and  making  due  allow- 
ance for  the  short-load  periods.  You  can  understand  the  im- 
practicability of  transporting  the  electrical  plants  required 
for  any  number  of  such  guns,  and  the  impossibility  of  distri- 
buting this  power  over  shell-swept  ground  to  guns  whose 
position  must  be  constantly  shifted,  and  which  must  be  put 
in  action  on  a  few  seconds'  notice.  I  think  that  you  will 
agree  that  until  new  discoveries  give  a  much  improved  meth- 
od of  storing  or  generating  electricity,  smokeless  powder  will 
continue  to  be  the  most  compact  and  convenient  form  of 
stored  energy  for  guns. 

And  yet  there  has  been  a  good  deal  of  time  and  money 
wasted  in  trying  to  perfect  such  a  gun  by  men  whose  patriot- 
ism is  undoubted,  and  whose  ignorance,  also,  is  undoubted. 
In  other  words,  if  a  man  has  an  invention  or  an  idea  of  an 
invention,  by  all  means  let  him  work  on  it.  but  before  he 
goes  to  Washington  and  takes  up  the  time  of  men  busy  try- 
ing to  devise  means  to  beat  the  Boches.  let  him  make  sure 
that  he  knows  the  conditions  of  war  and  what-  he  is  tryinK 
to  do  to  meet  those  conditions,  and  then  if  he  is  sure  of  the 
means',  let  him  present  his  ideas  and  inventions  to  the  proper 
authorities. 

We  want  all  we  can  get  and  want  the  best  we  can  get. 
We  want  the  inventive  power  of  our  coutry  if  it  can  be  exer- 
cised to  do  good. 

Inventors'  Home  Proposed. 
There  was  a  proposition  made  seriously  at  Washington 
recently  that  the  United  States  should  provide  a  fund,  of  I 
do  not  know  how  many  million  dollars,  and  make  a  Home 
for  Inventors,  where  any  one  who  thought  he  had  an  in- 
vention would  be  able  to  go.  and  work  it  out  at  the  public 
expense;  and  recently,  although  we  had  a  committee  of  ex- 
perts there  to  pass  upon  these  inventions,  the  results  were  so 
utterly  unsatisfactory  to  the  inventors  that  they  came  in  a 
perfect  horde  upon  the  secretary  of  the  navy  and  the  secre- 
tary of  war.  so  much  so  that  they  had  to  make  a  brand  new 
committee  of  three  men.  who  could  be  much  belter  occupied 
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til  u<>  nlii'iul  Mint  ill)  iIiIm  Miiinr  lliliiu;  iiiul   I  iiiii  cmlv  wimiIiik 

lilt  llii'  licHl  ilrlvt'  III'  ilivriitiilt  III  nliiiw  lliiil  lliin  riiiiitnllli'i' 
i^ill  mil  'illil  lliiiii  iiiir  ii^iiltili'  lirlln  tliiill  llir  ulil  iiilr  iliil 
III  iiilililinii,  willinlil  ilmilil,  llii'i'i'  iii'i'  iiiiiiiy  HUM  in  mil 
iiiiiiilry  iiT  lilt'  Iliulli'Kl  |iiitiiiilUiii  wllii  iilr  niht  Ih.ii  u  il  lir 
ruiiHC  llioy  iii'i'  mil  hIvi'ii  uniiiiiliiiiij  lu  iln  i||r<iilv  luwind  llic 
wlniiiiiK  of  lilt'  wiu'.  'I'liry  dn  iml  iiiiiln'Niiiiiil,  lliiil  hihiic  ion 
itillon  pi't'lllliil'  III  llii'lliKi'lvrii,  poKnilily  iiuc,  poKNilily  pliynli'ul 
I'oiiililion,  poH«ilily  iiirif  iMiioruiU'r  of  wnf  iinil  ilx  I'oiuliiioiiK, 
iiiiiipcl  il  thill  llir  liil  lliHi  lliry  iiUMt  do  for  tlifli  coiiniry 
ill  lliii  liiiir  U  III  I'onlimir  in  llicir  wmk  in  rjvil  lifo  linil  do 
iIhii  pail  III  Id'cpiilM  lip  llii  iiiitiiuil  lili'  III  llir  loiinlry  in 
llsill   II   si'ivii'r  of   iiniiol'limiT, 

'I'lu'    purl    wllil'll    t'llHinci'I'N    llir    linw    pliiyillK    III    llir     Will' 

in  II  vrvy  Hfciil  oiiu,  Tlip  I'l'i'oid*  of  llu>  Aiiirrii'iin  liinliinlr 
III  Ivlcrliit'iil  t'liiHiiirrrx  nIiow  (Iml  out  of  ii  loliil  ini'inlii'iitliip 
III  iMiii,  ilni'c  wrc  liTil  ill  till-  Ki'i'vici',  or  ID, 11  pi'r  I'l-nt  of  iu 
roNlcr,  'I'lii'  Atiirrii'iin  Sooirly  of  t'ivil  MitKinccru  with  H,Tft;i 
lU'livi)  innnlirrK,  lmn  1 1  t  ;i  prr  icnl  in  thr  diMvirr,  Tlip 
Aiiiiiiiiin  hiitliliilr  of  MitiiiiH  I'liwliii't'iit  lo,(  per  cent,  iiinl 
ilic  Aini'i'iciin  Society  of  Mci'hiiiiiiiil  l'',iiniiit>crfi  10. 1  pt-r  rcnl. 
Iliii  ilic'Kii  rci'iirdK  uro  not  I'oinpli-lc.  Al  the  outbreak  of  tin- 
pii'siiil  vviir  lliiMT  vivrv  ill  iho  l''.iiKiiu'rr«  I'orpK  of  the  Ucku 
\;\v  \riiiy  iiliiiiil  ;iOl(  olliiiiH  imd  iipproHiiniilfly  ;i,ftOO  ciiliidiil 
iiit'ii,  Al  the  prcuciil  tiiiir  llnrr  lire  iiImmiI  m.Ooo  loniniiiiNionril 
oH'u'eiji  iind  aiHl.imil  enlixtnl  men  men,  iiimle  up  of  nirii 
foniierly  eiiMiiHi'd  in  \vorl<n  of  iin  eiiHineeiiiiK  I'lmriiclii  ll 
i>i  piiiliiiliU'  Mini  lhi<<  diii'H  mil  repreKciil  miieh  more  lliiin  mii' 
hull  iif  III!  iniiiiliri  III  ihr  piiifeNNion  now  KervliiK  in  llie 
al  nn 

ICnKl"<'«i'  WorkN  in  the  Van  and  the  Rear. 

I.el  tin  eoimidor  the  niitnii'  nf  the  work  uf  the  Knuineer, 
liiiKsiuM  from  fioni  in  leiir  of  the  iirmy, 

l'"in«l  in  imporiiuu'c  is  the  work  ol  the  ^ippiii.  lluy  k" 
before  niid  rnnnve  obntaidon,  cieurinK  iiwiiy  obKlructinmi. 
hiiildinij:  liridueH  nnd  roiiilM,  nrnkinu  the  trench  nyntenw  roni- 
plete.  miniiiK,  piovidiiiK  liKht,  wilier,  linen  for  »U|itily  (liuht 
I'liitwiiy.H  or  I'liadN)  iiml  militsiry  niHppinu.  In  lliix  eHleuory 
enter  priu'lieHlly  nil  of  the  briiiuheN  of  the  (irofeiislon.  li'iirih- 
er  to  the  rewr  iire  found  the  eouintriieiion  iind  oprrntion  ol 
riiilwiiy.si  rotid  iiud  bridue  cointriiction;  the  ooimtruction  of 
veritublr  iowni*  for  tuiiply  dcpolji,  with  nil  their  accciilorieii, 
dniiiiiiKe,  Hew^eniue,  liRhtiim  mid  wiiier  miiiply;  eouMtriulion 
of  i|uiiilei'M  mill  of  lto<ipitiils;  iind  (iirtheMt  to  the  rriir,  the 
I'oliKlrni'tion  of  ihe  (lortN  of  dehiukiilion  with  their  wliiovcs, 
KtorelloiiHp)!,  riiilwity  lineM,  yitrdu  nnd  nliopii,  nil  with  their 
Niinilftry  nyntenm.  .SeptirHle  from  theite  uctivitieK,  but  neeeH- 
nary  for  their  iiut)|ily,  urc  tlic  Korentry  troops  who  turn  the 
KrowiuK  timber  into  lunibrr  of  the  dimcmtioii*  required  for 
the  viiiiouK  nervici'K.  t.oooinotivc  nnil  ear  sliop  tri*iopi»  urr 
perfiiniilnn  ewxentiiil  nervicen,  'ropo«riipliie  t'orp!*,  Sound 
KiiiiKiiiH;  I'orpn  and  t.'Hmonllnne  t'orps  are  alfio  aiiuiiiH  the 
varied  iiilivilie!i  of  the  cuniiieerM. 

What  preiniriition  ii  required  for  the  fiillillnuiii  nl  ilusr 
varied  diilien?  b'or  the  ai'tniil  teehnieal  work  ol  eonsinuiion 
or  in!<tallalion  the  I'ivil  IrainiiiH  of  the  enuineer  nhould  prove 
Nullieient  when  the  plans  wliieh  embody  the  military  featiirtu 
have  been  prepared,  or  when  the  military  leebniipie  has  been 
learned  and  assimilated.  A  fiindamenlal  of  thin  military  teeh 
nitjiie  is  that  (he  tinir  element  in  to  hv.  cotisidrred  rather  than 
uioney  cnMt  and  that  tlic  work  nntitt  be  done  with  whntrvii 
materials  are  available.  Thin  requires  clearness  of  concep 
tioii  of  the  results  reipiired,  resourrefiiliiess  and  or(jani/atiiin 
factors  also  rei|uired  for  civil  work. 

As  stated  earlier,  due  to  the  very  small  niuiiber.s  ol  the 
|)er«ounel  of  the  corps  of  eiiRinecrii  of  thy  remilnr  army,  re- 
liaiiee  hnti  to  be  placed  in  the  members  of  the  (irofession  in 
civil    life,     t'liutitlence    in    llieii    devotion    to   country    and    in 


lliiH  ability  liMK  iiiii  Inni  tnisplaied  'I'lie  results  already  ai- 
I  iiliipliilled  pnivr  lliis  hilly,  (  nuld  mure  have  been  dmiri' 
I'lliliiitliledly,  bad  llie  pi  nlesKlnii  beni  liillil  piepaied  lor  the 
call 

Bound  Ueneral  Uducntiun  KoquiKiie  lu  mx  lui|(iiieer. 
Will  yon  permit   me  to  say  a  few  words  concerniiiK  the 
ueneral    tiiitninu   of  mir   eiiKiiieers,    based   on   a   professiimal 
experience   of   more   than    folly    years  ?    The   conviction    has 
been  forct><l  upon  me  thai  in  educiitiniial  mailers,  as  in  in, my 
other  alTaIrs  of   life,   we   .'\mericanii  are   inclined   in   ko   loo 
fast,    The  busis  for  any  prnfessloiial  career  where  the  hiuli 
est  is  to  be  attained  jiiusi  be  a  sound  Kcneral  education.    Dues 
anyone  of  ymi  icKrel  (he  lessonA  Kained  in  your  own  experi 
eiice  ?     Is  not   Ihe  experience  of  hiinianity  as  shown   in  pro    ■ 
perty  written  hiitoiy  of  almost  equal  value  ?     Would   Kussia 
now  be  in  llie  sad  coudilion  exi.'llinH   bad  her  people  known 
thai   Ihe  experiments  she  is  tryiuH  have  always  ^resulted  dis- 
astrously ?     Yet    is   liintory   thus   considered    in   an   ordinary 
icclmical   course?     AKnin,  do  you   iint    Iind   a   kiiosvlrdwe   of 
111!    Kriicial  principles  of  law  and  of  the  special  rules  of  the 
laws  of  contracts  of  value  ?    Are  these  considered  essentials? 
What   is  the   haiulicap  of  an  eimineer  who  is   unable   In  ex 
press  his  ideas  clearly  in  spoken  and  written  KiikIIsIi?  Is  Ibis 
laiiKlil  thoroiiKhly  in  nnr  technical  courses? 

It  noes  wilhonl  sayiiiH,  that  the  study  of  pure  ami  .ip 
plied  mathemalics  is  found  in  all  teclinieal  courses.  Hut,  arc 
llicsc  subjects  well  Krasped  befure  Iheir  appli^ation  in  spe 
I  iai  li'chnical  courses  is  studied?  Is  any  facnlly  of  an 
I'.iiHineer  of  Kreater  value  than  the  ability  to  lorni  a  mental 
picture  of  his  pnddems  and  of  their  solution?  Yet  is  that  sliidy 
which   assists   most    in    this    faculty  -  descriptive   k<oiiicIu 

properly  apprehended?    Is  there  any  branch  of  the  profc 

which  in  its  application  is  not  baseil  on  a  knowledKc  of  lop 
iiMiaphical  work,  on  a  knowlcdue  of  coiislruclioii  materials 
and  of  how  these  should  be  used?  Is  the  study  of  these 
branches  of  civil  enuineerinK  insisted  upon  sulViciently  in  the 
mechanical  and  electrical  courses?  In  cfTecf  would  ■not  our 
professional  men  be  better  equipped  for  their  civil  work  were 
lliey  mil  in  too  (jreat  a  hurry  in  iheir  youth  In  enter  directly 
into  life's  combat?  Does  not  this  war  teach  thai  without  a 
loiiM  and  elaborate  preparalion  down  to  the  last  dciails.  an 
attempted  "drive"  must  fail 

These  remarks  apply  to  all  ciihiihii  s.  Imlli  iiiiliiary  and 
civil.  In  the  rush  of  war  men  cannot  always  be  handiiicked 
lor  special  jobs  ami  frequently  it  becomes  necessory  for  an 
available  niiin  to  be  used  for  the  work  immetliately  ueces 
sary.  irrcspcciivc  of  his  previous  traininu.  In  this  supreme 
lest  nf  humanily  the  best  man  is  be  who  is  prepared  to  meet 
am  eiueiHency  -perhaps  noi  m  ilic  most  liuished  way— but 
III  meet  if, 

I'here  are  lliinus  that  the  ciiKinecis  in  this  country  can 
ilii  If  they  do  know  euoUKh  to  nive  us  some  ideas  for  help 
iii«  aloiiK  in  Ihe  killiiiK  of  Itoches,  for  Cod's  sake  let  us  have 
ihem.  If  they  do  not,  what  they  can  do  is  to  help  the  sup- 
ply of  men  for  the  wiuninw  of  the  war.  We  are  now  short  of 
olVicers  of  eiiHinecrs.  very  shorl,  and  we  are  uoinn  to  be  very 
iiincli  shorter.  We  must  have  ediicalid  ciiKinccrs  for  thJ! 
vvnrk,  and  we  ninsi  imt  only  have  the  men  fur  the  line  of  worl 
III  the  army,  Imt  wc  must  have  luechaniciaiis  and  artisans  an 
biliiircrs  fur  the  special  work. 

\ll  III  von  men  have  spheres  of  iiilluence-  do  your  best  i 
llicin,  and  it  you  can  be  useil  olherwise,  ami  the  pfoblem 
conies  -up  in  which  we  need  you,  you  may  be  sure  you  will 
be  called  upon.  There  is  is  prnblcm  now,  the  supply  of  men, 
in  which  you  can  help,  either  by  your  nw  n/ pn  smial  sa,it. 
lice,  in  uoiutt  out,  or  by  iulluencitm  oihci  . 

Now  as  to  soldier  work.     The   mnvemciits  ol   dull  and 
the  cnnstructinn  methnds  peculiarly  military  are  easily  learn 
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August  2\,  li)IS 


Mainly  Constructional 

East  and  West— From  Coast  to  Coast 


Bate,  McMahon  &  Company,  Col.  Robt.  S.  Low,  general 
manager,  have  just  been  awarded  contracts  by  the  Dominion 
Government  for  the  construction  of  military  huts  in  London 
and  Kingston,  to  the  value  of  some  three-quarters  of  a  mil- 
lion dollars. 

On  August  15th  the  Ontario  Highway  Department  for- 
mally took  over  the  main  trunk  road  l)etwcen  Ottawa  and 
I'rescott  'as  a  provincial  highway.  In  the  counties  of  Leeds 
and  Grenville  there  'h  now  strong  agitation  for  the  taking 
over  by  the  province  of  the  complete  road  from  Kingston  to 
Prescott. 

A  house-building  committee  in  Peterborp,  Ont.,  recent- 
ly made  a  canvass  of  the  city  to  ascertain  hbw  many  work- 
men would  be  willing  to  purchase  dwellings,  if  these  were 
provided  at  a  cost  not  to  exceed  $2,500,  including  the  lot. 
Ninety-seven  workmen  expressed  themselves  as  favorable  to 
the  proposition. 

Two  new  companies  Iiave  taken  out  letters  patent  of  in- 
corporation authorizing  them  to  carry  on  business  as  iron 
and  lirass  founders,  metal  workers,  manufacturers  of  mach- 
inery, etc.  One  is  the  Campliell  Howard  Machine  Company, 
Limited,  capitalized  at  .$050,000,  head  office  at  Sherbrooke, 
P.Q.,  and  the  oth-er  is  the  IngersoU  Machine  Company.  I^im- 
ited,  with  head  office  at  Montreal,  and  capital  of  $500,000. 

The  Canadian  Cotton  Co.,  Ltd.,  Marysville,  N.B.,  are  un- 
dertaking a   housing   scheme   to   provide   accommodation    for 


employees  required  at  their  mill.  A  contract  has  been  let 
to  (irant  &  Home,  for  the  erectioTi  of  four  Ijuildings,  :i2  .x 
40,  each  to  accommodate  two  families.  These  are  the  first 
of  a  series  of  modern  dwellings  to  l)e  built  by  the  company 
for  Iheir  workmen. 

Work  on  the  La  Salle  bridge  in  Montreal,  which  has 
l)een  so  long  deferred,  is  to  be  proceeded  with,  the  contract 
for  its  completion  having  been  let  to  Fraser,  Brace  &  Co. 
The  contract  for  this  structure  was  originally  let  to  E.  O'- 
Sullivan  and  then  passed  into  the  hands  of  .Mfred  Pion,  who 
was  unalde  to  complete  it  on  account  of  difficulty  in  obtain- 
ing materials. 

A  scheme  to  drain  Boat  Lake,  near  VViarton,  Out.,  which 
has  long  been  talked  of.  appears  to  be  taking  definite  shape 
The  permission  of  the  council  of  the  township  of  Amabel 
has  been  obtained,  and  the  parties  interested  are  responsible 
for  the  expense.  Application  to  the  provincial  government 
for  assistance  has  resulted  in  the  promise  of  a  substantial 
grant.  The  necessary  expenditure  will  be  about  $14,000,  and 
the  work  is  to  be  carried  out  this  fall.  The  Rankin  river  is 
also  to  be  dredged. 

.\  special  meeting  of  the  town  planning  committee  was 
recently  held  in  Hamilton,  Ont.,  to  discuss  the  housing  situ- 
ation. Representatives  of  the  Manufacturers'  Association. 
Board  of  Trade,  Trades  and  Labour  Council  and  the  civic 
officials  were  present.  The  following  proposition  was  made 
and  is  to  be  presented  to  the  city  council:  "That  the  city  fin- 
ance any  lot  owner  who  has  a  clear  deed  to  his  property  to 
the  extent  of  $3,000  for  the  purpose  of  erecting  a  dwelling. 
.Such  owners  must  place  a  cash  guarantee  of  good  faith  in 
the  hands  of  the  city  amounting  to  20  per  cent,  of  the  gross 
expenditure  on  the  building,  and  the  city  will  build  the  homes 
at  a  much   less  cost   than   regular  contract  work." 


— Brantford — 

Specification  Roofs 

have  given  entire  rooAng  satisfaction 


During  the  past  twelve  years  a  large  number 
of  factories,  stores,  office  buildings,  public  build- 
ings, schools  and  apartment  houses  have  been 
roofed  with  "Brantford  Specification,"  with  en- 
tirely satisfactory  results. 

The  roofing  used  for  "Brantford  Specification" 
is  our  60  lb.  Brantford  Asphalt  Roofing,  which 
has  a  silica  sand  finish  on  both  sides.  This  en- 
ables it  to  adhere  firmly  to  the  Branroco  Cement 
upon  which  it  is  laid,  and  also  affords  additional 


protection  against  the  weather  to  the  upper  side 
which  is  also  coated  with  our  Superior  Roof 
Coating 

Give  us  the  dimensions  of  the  roof  or  roofs 
you  are  estimating  on  and  we  will  send  you  full 
particulars  as  to  the  cost  of  using  "Brantford 
Specification"  on  them.  Names  of  large  buildings 
and  leading  contractors  using  "Brantford  Speci- 
fication" sent  on  request. 


Meet  Us  at  Toronto  Fair 

and    see    our    complete    line    of    Asphalt 
Roofings — a   roofing    for   every   purpose. 


Brantford  Roofing  Co  Limited 

Head   Office  and   Factory :  Brantford,  Canada 
Branches  at  Toronto,  Montreal,  Halifax 
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Ill    tin-  city   had   ii<aii_.    -n...  u  ■Mmn^;-.     n,. 
which  will  l)e  vvflcunifd  in  the  new  |)lan->. 

It  is  seldom  that  an  old  established  city  can  uii*  r 
unrestricted  latitude  to  the  ideas  of  the  experts  in 
"town  plaimintf,"  hut  in  this  case  the  best  technical 
services  have  been  retained  for  the  work  of  planning 
the  reconstruction  and  carrying  out  the  work.  Rehabil- 
itated Halifax  should  be  entitled  to  the  claim  cf  being 
(jne  of  the  best  planned  and  <jne  of  the  most  artistic 
cities  in  Canada. 

As  the  reconstruction  of  Halifa.x  i~  the  biggest  en- 
terprise of  its  kind  ever  uiukrtaken  in  Canada,  and  has 
involved  the  formation  of  a  huge  building  organization, 
under  the  directign  of  some  of  Canada's  fwrcmost  con- 
struction men,  it  appeared  to  us  that  a  special  issue 
of  the  Contract  Record  was  justified  and,  indeed,  call- 
ed for,  covering  the  whole  project  comprcln 
The  articles  which  follow,  therefore,  have  bei 
o\er  to  a  description  of  its  various  j)hases — the  organ- 
ization and  work  of  the  Halifax  Relief  Commission, 
with  i)articular  reference  to  the  Reconstruction  and 
Architectural  Departments;  the  replanning  of  the  de- 
vastated area  ;  the  various  types  of  houses  to  be  erected ; 
the  damage  to  the  various  electrical  services  and  their 
repair;  together  with  a  general  outline  of  the  effect.-. 
of  the  explosion.  In  short,  we  have  trit'd  to  >how  Hali- 
fax as  it  was,  as  it  is  and  as  it  will  be  and  to  de.scribe 
how  the  transformation  is  being  brought  about. 


Aullioriicd    by    the    Postmaster   General   for    Canada,   for   tranimission 
as  second  class  matter. 

Entered   as  second  class   matter  July   18th,   1914,  at  the   Postoflice  at  

Buffalo,  N.   Y..  under  the  Act  of  Congress  of  March  S,  1878. 

i;; — :  A  Personal  Gonception 

Vol.33                              August  28,  1918                             "*•  35  _..,,.     .             ..  ,     ^         ,          ^  ,       ' 

^ — T  1    IS  nnpossible  to  adequately  convey  on  paper  a 

I    conception  of  the  destruction  done  to  the  city  of 

Principal   GontentS                        page  Ji.    Halifax,   particularly   in   the  devastated   districts 

|/,litorial '''''  l^he  extent  of  the  havoc  can  only  be  judged  by  a 

The  Reconstruction  of  Halifax— Intrdductory •'^-  visit  to  the  area,  where  although  a  great  deal  has  been 

Reconstruction  and  Architectural  Departments i'>74  done  towards  restoring  the  shattered  homes  and  build-' 

House  Construction  and  Design ''>"*  ings,   the    main    evideiiccs   ,,f   the    ruin    arc    ^fitl    f. ,   In- 

Tlie  Planning  -of  the  New  Halifax iw<i  seen. 

Replanning  of  Streets '^^  '  r.ntirc    strcc'l.s    \s  <.  i  i     r->M_j'l     .iw.iji.     ^m>i>.    m  ;'    ',-. 

Promiit  Relief  for  the  Distressed piers,  tracks  and  rolling  stock  destroyed  and  dama-  ■:. 

Reconstruction  of  C(Mistimers'  CordaRC   Plant  at   Dart  and    hundreds   of   houses   either   totally    destroyed    or 

mouth '    ■  -cverely  wrecked,  streets  on  which  many  houses  for- 

llow  Electrical  Services  were  .AtTected iW'i  merly  stood  are  now  without  a  building,  parts  of  walls 

I'urness,  Withy  Reinforced  Concrete  I'ier <"•»-'  and  the  foundations  being  the  only  signs  that  dwell- 

Hydro-electric  Possibilities  of  the  Halifax  District            '  '  •  ings  had  once  exi.sted.    The  hou.ses  in  the  district  were 

Halifax  Ocean  Terminals  as  a  Commercial  and  Ec  uu.n,  mainly  of  frame  construction,  and  naturally  this  class 

Proposition >  if  building  had  little  or  no  chance  of  withstanding  such 

The  L  se  of  High-Pressure  and  HiKh-Temperature  Stear  a  terriftic  explosion.     A  representative  of  the  Contr.irt 

in  Large  Power  Stations '  Record  and  Engineering  Review  who  visited  the  ai<... 

Mainly  Constructional    last  week  saw  dwellings  in  every  .stage  of  destruction, 

some  with  only  the  ft^undations  existing,  others  with 

parts  of  the  walls  standing,  o^..        with  roofs  lifted  off, 

Ruildini^   A   Greater   Halifax  others  with  the  sides  and  fronts  blown  awav,  and  others 

H.\ LI  i-.\X  is  rapidly  arising  from  the  <khris  and  !"  f^  condition  of  total  collapse  many  p.-»rtially  wrec-ked 

wreckage  of  one  of  the  niost  colos.sal  calamit-  •>">  ;1'"K^  ^^^^'^  '>een.  and  w.II  ha.                       nohshed, 

ies  in  the  world's  history      One  of  the  most  =^^  ^''^  =»[''  ^^>""f  ''i'^''.       ......              ^       , 

nt.tstanding  features  of  the  disaster  is  the  way  .Schools,  churches,  and  public  mst.tut.ons  suffered 
it.   which   the  survitors  rec«vere<l   from   the  stunning  •severely,  and  the  work  of  renovating  these  ,s  going 
sltock  and  procee,k<l  with  the  w..rk  of  rescue  a.ul  re-  •;'head  as  fa.st  as  ,t  ,s  possible  to  secure  labour  and  ma- 
lief.     Nor  did  their  efTorts  cease  at  the  completion  of  t"'-'''^-.    <^"^,^'^^  ^^"^  deva.stated  area,  the  damage  was 
this  task  but  with  an  indomitable  spirit  and  an  exhihi-  ^xtens.ve,  although  not  to  be  compared  w.th  that  .n 
tion  of  energy  and  ..rganixation  seldom  eciualled.  thev  ''^^"  »onbvnd  of  the  city.      1  here  were  tew  ' 
have  planncHl,  and  arc  hnildins;.  a  greater   Halifax   in  "V^'^'J''^  '^''  ^vn.dows  were  not  either  ent.reiN 
the  devastated  area.  ''^  '"■,  ^''''^''"'  =}".«'  '''^  ^'f  ^'"^  "^  this  class  ot  damage 
...                         ,       ,  may  be  gauged  by  the  fact  that  within  -•   -li.>rt   t,,,... 
I  liere  are  few  cities  in  existence  that  have  not  out-  ^,5  -jj^^^^  ^^     ,j,^^  ^^.^^^  utilized. 
,t;rown  their  original   re(|tiirements  before  the  munici- 
pal authorities  have  awakened  to  the  fact,  and  jirepared  Concrete  and  Stone  Structures  Withstood  Shock. 
for  the  development.     Halifax  was  no  dilTerent  in  this  It  is  a  noteworthy  fact  that  while  brick  and  frame 
respect  from  many  other  cities.     The  tleyastated  section  buildings  suffered  severely  concrete  and  stone  stnic- 
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tures  were  not  affected  to  any  extent.  The  windows  of 
course  were  blown  out,  but  the  superstructures  stood 
the  strain  in  a  splendid  way.  Two  instances  of  this 
are  th^  city  abattoirs,  which  were  in  course  of  construc- 
tion, and  the  city  resevoir,  both  l)uilt  of  concrete.  Nei- 
ther were  affected. 

The  Government  properties  on  the  water  front  and 
the  railway  stations  were  badly  damaged :  in  some  in- 
stances buildings  were  completely  destroyed.  The 
piers  on  the  water-front,  particularly  those  opposite  the 
colliding  vessels,  naturally  received  the  full  force  of 
the  explosion,  and  debris  from  these  and  from  the 
tracks  were  blown  long  distances.  A  part  of  the  fore- 
shore was  simply  removed,  and  the  water  in  the  har- 
bour was  turned  into  a  tidal  wave,  which  overflowed 
the  banks  for  a  considerable  distance. 

High  Pressure  Activity  Achieves  Results. 

The  work  of  repair  and  of  rebuilding  is  proceeding 
very  rapidly  the  devastated  area  being  the  scene  of 
extraordinary  activity.  Here  houses  are  being  put  into 
habitable  condition,  new  streets  laid  out,  and  new 
houses  constructed.  In  districts  outside  this  area, 
houses  which  received  comparatively  slight  damage 
are  also  being  restored.  The  Relief  Commission  is 
working  under  great  pressure,  but  the  organization 
has  now  got  down  to  a  satisfactory  basis,  and  is  doing 
splendid  service  not  only  in  rebuilding  the  city  but 
in  the  rehabilitation  department,  solving  the  physical 
and  social  problems  which  have  arisen  out  of  the  disas- 
ter. 

As  to  the  future,  we  cannot  do  better  than  re-pro- 
duce the  words  of  Mr.  Ralph  P.  Bell,  the  secretary: 
"We  are  hoping  for  Halifax,  clean,  smooth  streets, 
beautiful  and  commodious  homes,  adequate  public 
.buildings;  in  short,  a  City  constructed  in  such  a  way 
as  to  harmonize  with  its  beautiful  situation  and  sur- 
roundings. Our  dream  is,  that  it  shall  be  modern  in  its 
appointments,  comfortable  in  its  homes,  and  attractive 
in  its  appearance.  A  City,  however,  is  never  made  up 
of  sticks  and  stones,  but  is  known  generally  by  its  in- 
habitants. Our  ideal  is  to  have  the  .social  conditions 
so  that  people  may  delight  to  visit  us  and  to  remain 
with  us ;  to  have  the  jjeople  happy  and  healthy,  and 
to  have  that  spirit  of  sacrifice  for  the  public  good  which 
should  be  a  characteristic  of  all  communities." 


Other  Halifax  Projects 

Apart  from  the  immense  work  of  the  Relief 
Commission,  there  are  two  projects  which  are 
of  outstanding  interest  in  the  City  of  Halifax. 
One  is  the  Ocean  'J'erminals  Scheme,  of  which 
we  have  given  a  full  descri])tion,  and  the  other  the 
proposed  .shipbuilding  plant,  plans  for  which  are  being 
drawn  by  Pickings  and  Roland,  Halifax.  Practically 
every  constructional  firm  in  the  city  is  working  under 
great  pressure,  and  although  there  is  a  very  large  force 
of  men  employed,  it  is  not  up  to  requirements,  wfiile 
in  certain  directions  material  is  hard  to  obtain. 

The  contract  for  the  Ocean  Terminals  is  divided 
into  two  portions — that  for  the  terminals  proper  is  in 
the  hands  of  Messrs.  Foley  Bros.,  V/elsh,  Stewart,  and 
Farquier,  and  that  for  a  railway  line  from  Fairview  to 
to  the  Terminals  is  held  by  the  Cook  Construction  Co., 
and  Wheaton  Bros.  The  scheme  com])rises  the  con- 
struction of  a  landing  stage  and  five  concrete  piers,  ex- 
tending about  l,'/2  miles.  The  present  contracts  cover 
the  railway  work  and  the  construction  of  the  passenger 
landing  stage  and  one  pier  with  basins  on  either  side 


of  il.      riu-  work   will  lie  practically  couij)lete(l  by   the 
end  of  the  year. 

The  contract  for  the  construction  of  the  new  ship- 
yard has  been  let  to  the  Bedford  Construction  Co., 
Halifax.  The  Halifax  Shipyards,  Ltd.,  is  the  name  of 
the  company  which  is  financing,  the  work,  the  Canada 
Steamship  Lines,  Ltd.,  of  Montreal,  being  also  interest- 
ed. The  ])lans  provide  for  three  slips,  with  a  fitting 
berth  600  ft.  long,  and  the  necessary  shops.  The  coni- 
jjany  has  ])urchased  about  half  a  mile  of  waterfront  at 
the  foot  of  the  devastated  area,  this  including  the  old 
Halifax  graving  dock  pro])erty,  which  it  is  proposed 
to  enlarge.  Vessels  of  10,000  tons  will  be  built.  The 
scheme  involves  the  removal  of  the  tracks  of  the 
Government  railways,  which  will  adjoin  the  shipyard. 

Wanted,  Specific  Specifications 

CONTRACTORS,  unless  they  are  familiar  with 
the  practice  of  the  architect  or  engineer  whose 
plans  they  are  figuring  on,  are  very  often  under 
a  big  disadvantage,  owing  to  the  lack  of  speci- 
fic detail  in  the  specifications.  The  specification  is  a 
most  important  instrument  and  it  is  impossible  to  in- 
telligently interpret  the  ])lans  unless  they  state  clearly 
and  unmistakably  what  is  exjiected  to  complete  the 
contract  to  the  satisfaction  of  the  owner  and  architect. 

The  lack  of  information  in  the  specification,  and 
the  dift'erent  interpretation  put  upon  that  specification, 
is,  in  almost  everv  ca.se,  responsible  for  the  great  differ- 
ence in  the  tenders  of  the  various  contractors  figuring 
on  the  .same  job. 

This  is  manifestly  unfair  to  the  contractors  as  well 
as  to  the  owners,  and  is,  indeed,  discrimination  in  favor 
of  the  contractor  who  has  jjreviously  completed  work 
under  the  su])ervision  of  the  architect  and  is  familiar 
with  his  standards.  Every  job  has  its  individual  char- 
acteristics and  the  difficulties  to  be  contended  with  are 
seldom,  if  ever,  twice  alike.  Unfortunately,  it  seems 
to  have  become  the  practice  to  use  a  stock  specification 
with  slight  additions  or  variations  for  every  job.  The 
■opinion  of  insjjectors  as  to  what  constitutes  a  "work- 
manlike ])iece  of  work,"  varies  with  their  experience, 
and  unless  the  class  of  work  expected  is  clearly  defined 
the  contractor  is,  very  often,  at  the  mercy  of  an  im- 
practical inspector,  or  where  the  supervision  is  limit- 
ed to  occasional  visits  of  the  architect,  the  owner  is 
at  th.c  mercy  of  an  unscrupulous  contractor. 

Difficulties,  or  contingencies,  that  may  be  expected 
to  arise,  conditions  that  it  is  reasonable  to  expect,  such 
as  water  or  quicksand,  should  be  brought  to  the  atten- 
tion of  the  contractor  before  he  submits  his  bid.  H 
there  is  a  time  limit  or  a  jjenalty  clause  in  the  contract, 
such  adverse  conditions  will  surely  affect  the  cost  of 
the  work  and  time  required  to  complete  it.  No  con- 
tractor should  be  expected  to  work  without  a  fair  pro- 
fit for  the  his  labor  and  responsibility,  and  where  he 
is  losing  money  through  the  cro])ping  up  of  contin- 
gencies of  which  he  might  have  been  advised,  it  is  rea- 
sonable to  expect  him  to  lose  interest  in  the  work  to 
the  disadvantage  of  the  owner.  Any  reputable  con- 
tractor welcomes  intelligent  inspection  of  the  work  in 
progress.  It  is  of  great  assistance  to  his  building  sup- 
erintendent and  avoids  costly  errors.  A  clearly  de- 
fined specification  with  sufficient  details  is  of  the  great- 
est value  in  avoiding  mistakes  and  the  contractor  feels 
competent  to  turn  over  to  a  satisfied  owner,  a  piece 
of  work  that  will  enhance  his  reputation  and  result  in 
increased  business. 
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Devastated  Halifax 


Upper   Plate — The   c'istrict  adjacent  to  The    Narrows,   where   the    explosion     occurred.        Buildintt     wti^     entirtly     »w^t     »w«» 
Lower    Photo — Scene    by    the   railway    tracks;    railway    properly  was  severely  damaged.     The  wreckage  shown  ts  that  of  the 

old  sugar  refinery  which  was  blown  right  across  the  tracks. 
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The  Reconstruction  of  Halifax 

From  the  debris  and  desolation  of  a  disaster  unparalleled  in  modern  history)  there  is  arising  a 
greater  city  of  Halifax.  The  indomitable  courage  of  her  citizens  has  overcome  insurmount- 
able difficulties ;  the  outer  world  has  lent  a  generous  hand.  To-day  there  is  certain  croidence 
that  the  new  city  that  is  in  the  building,  under  the  guidance  of  men  of  vision  and  supreme 
human  sl^ill,  will  long  stand  as  a  monument  to  the  brave  determination  of  her  citizens  as  well  as 
to  the  highly  developed  science  of  modern  planning  and  building. 


NO  event  in  Canadian  history  has  had  such 
tragic  results  as  the  explosion  in  Halifax 
Harbour,  oir  the  morning  of  December  6th, 
1917,  of  the  cargo  of  4,000  tons  of  t.n.t.  of  the 
French  ship  "Mont  Blanc",  after  she  had  been  run  into 
by  the  Belgian  Relief  Ship,  "I mo."  The  sympathy 
of  the  entire  civilized  world  was  aroused  by  the  ap- 
palling loss  of  life  and  the  large  number  'oi  injuries. 
It  is  officially  estimated  that  2,000  people  were  killed, 
5,000  to  6,000  wounded,  of  which  number  1,000  were 
seriously  disabled;  36  persons  were  made  totally  blind, 
and  300'to  400  lost  one  eye,  or  suffered  serious  injury 
to  their  eyesight. 

The  material  damage  was  enormous ;  one  entire 
district  was  devastated,  and  hardly  a  building  entirely 
escaped.  Without  going  into  many  details  it  may  be 
stated  that  the  damage  roughly  amounted  to  between 
$35,000,000  and  $40,000,000,  this  including  all  marine, 
railroad  and  Government  property,  but  exclusive  of  the 
indirect  or  economic  losses  to  individuals  or  the  com,- 
munity.  The  Board  of  Appraisal  of  the  Relief  Com- 
mission estimated  on  March  first  of  this  year  that  the 
damage  in  the  affected  area  was  $15,000,000,  this  ap- 
plying to  the  properties  specified : — Dwelling  houses, 
$6,476,000;  contents,  $3,330,000,  total,  $9,806,000; 
schools,  $342,000;  charitable  and  other  public  institu- 
tions, $222,000  business  properties  and  merchandise. 
$1,041,000;  municipal  and  other  public  buildings, 
$105,000;  churches,  manufacturing  and  "specials,"  $3,- 
484,000;  grand  total,  $15,000,000. 

Universal  Sympathy  and  Assistance. 

The  response  to  the  appeal  for  assistance  was  im- 
mediate, world-wide  and  generous.  Our  neighbours 
across  the  line  came  at  once  to  the  rescue  with  oflfers 
of  helj),  and  Canadians  sent  immense  stores  of  cloth- 
ing and  food.  The  long  struggle  in  France  has  caus- 
ed our  people  grievous  losses,  but  nothing  in  the  course 
of  war  stirred  the  feelings  of  the  Canadian  people 
as  did  the  Halifax  disaster.  It  brought  the  war,  as  it 
were,  close  to  our  threshold,  and  aroused  an  unequal- 
led sympathetic  outburst.  This  found  practical  ex- 
pression in  the  subscribing  of  $20,280,000;  of  this  the 
I^ominion  (iovernment  granted  $12,000,000;  the  Bri- 
tish government  $5,000,000 ;  and  the  public  $3,280,000. 
The  latter  sum  was  made  up  of  Canada,  $1,280,000; 
Great  Britain  $705,000;  the  U.  S.  A.  $558,000.  and 
foreign  $197,000.  We  need  not  go  into  the  measures 
taken  to  give  temi)orary  relief  beyond  stating  that  tem- 
porary hospitals,  temporary  houses,  accommodating 
5,000  people,  and  emergency  shelters  were  built  in  a 
very  short  period,  and  that  clothing,  fuel  and  registra- 
tion departments  were  organized. 

-So  much  by  the  way  of  historical  review.  We 
now  come  to  the'  main  purpose  of  this  and  the  suc- 
ceeding  articles.      It   is   to   give   detaik   of   the   work 


oi  the  Halifax  Relief  Commission;  to  show  what  mar- 
vellous ])rogress  has  been  made  to  repair,  reconstruct, 
and  improve  the  devastated  area;  to  outline  the  work; 
to  tell  what  means  are  being  taken  to  meet  the  hous- 
ing needs  of  the  public ;  and,  in  short  to  show  a 
better  and  greater  Halifax  is  being  rapidly  built  up. 
The  record  of  things  accomplished  is  one  to  be  proud 
of  showing  that  Canadian  brains,  energy  and  capital 
are  equal  to  dealing  with  the  greatest  emergency  in 
the  Dominion's  history. 

Commission  Appointed  With  Wide  Powers. 

It  <|uickly  became  apparent  that,  while  the  X'olun- 
tary  Relief  Committees  had  done  excellent  service, 
the  work  was  so  stupendous  that  it  would  have  to 
be  placed  in  charge  of  a  permanent  Commission.  The 
Governor-C.eneral  in  Council  on  January  22nd,  1918. 
appointed  the  following  as  members  of  the  Commis- 
sion :  Mr.  T.  Sherman  Rogers,  K.C.,  Halifax,  Chair- 
man ;  Mr.  W.  B.  W^allace.  Judge  of  the  County  Court. 
Halifax;  and  Mr.  F.  L.  Fowke.  of  Oshawa,  Ont.,  Mr. 
Rali)h  P.  Bell  is  the  Secretary. 

.Subsequently  an  .Act  was  passed  by  the  Provincial 
Legislature  conferring  further  and  wider  powers  on 
the  Commission  beyond  those  given  by  the  PriVy 
Council.  The  Commission  has  the  power  to  expend 
the  various  sums  contributed  in  any  manner  it  deems 
proper  and  "may  repair,  rebuild  or  restore  any  build- 
ings or  property  damaged,  destroyed  or  lost  in  or 
by  reason  of  the  said  disaster,  or  compensate  the  owner 
thereof,  or  any  person  having  an  interest  therein  in 
respect  thereof  to  such  extent  as  the  Commission  may 
think  fit."  The  Commission  may  in  respect  to  the 
devastated  area  or  any  ])art  thereof,  prepare  a  town 
planning  scheme  and  a  set  of  town  planning  by-laws 
subject  to  the  consent  and  ai)proval  of  the  Commis- 
sioner of  Public  Works,  and  Alines  and  upon  such  con- 
sent being  given  may  proceed  with  and  carry  out  said 
scheme.  For  the  said  purpose  the  Commission  .shall 
within  the  devastated  area  have  all  powers  exercise- 
able  under  Sections  11,  12  and  15  of  the  Town  plan- 
ning Act,  1915.  by  all  local  boards  (as  defined  in  and 
by  said  Town  planning  Act.  1915)  heretofore  appoint- 
ed or  constituted  in  respect  of  the  devastated  area  or 
any  part  thereof." 

The  Commission  is  given  power  to  lay  out.  and 
open  any  new  street,  or  alter  any  existing  street,  and 
to  remove  the  whole  or  any  portion  of  any  building, 
wall  or  fence ;  to  raise  or  lower  the  level  of  any  street ; 
temporarily  close  any  street,  and  break  or  o])en  the 
soil  of  any  street  for  any  purpose.  It  is  also  provided 
that  any  new  street,  or  any  existing  street  which  has 
been  altered  shall  vest  in  the  city,  town  or  municipal- 
ity, and  shall  be  deemed  a  ])ublic  street  or  road.  The 
Commission  has  power,  in  the  devastated  area,  to 
divert  any  public  or  private  sewers ;  to  divert  water 
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The  Powers  Behind  the  Reconstruction 


Col.   R.   S.    Low 


Mr.  tico.  lluj.;iie.s  .\rcliil);U<l  MUifiilcil  C.i.1.  Low- 
as  K<-'"cral  iiuuiager  i)f  construction  on  June  1,  1918. 
Mr.  Archiliald  was  l)orn  at  Syilncy  Mines,  C.B.,  on 
July  23,  1877,  and  was  educated  at  Kin^s  College, 
Windsor,  N..S.,  and  tlie  Massacliusetts  Institute  of 
'L'erlinology,  Boston.  From  1H!)8-1'.H)1  he  was  con- 
struction euRineer,  United  Coke  &  Gas  Co..  New 
V'ork;  then  for  two  years  in  same  capacity  for  the 
.American  Coke  &  Gas  Construction  Co.,  Philadel- 
pliia;  assistant  engineer  Senict-Solvay  Co..  Syracuse, 
l!)03-4;  i)rivate  en}>incerin>,'  practice.  VNinnipevr.  1!»04- 
(>.  In  l!l()(i  he  established  the  husiness  of  (ieo.  H. 
Archibald  &  Co.,  engineers  and  contractors,  with 
offices  in  VN'innipcg.  Saskatoon,  Edmonton  and  Cal- 
gary. In  1!II7  he  became  senior  partner  in  the  well- 
known  firm  of  .\rchibald  iS:  llolnies.  Ltd.  Since  the 
Halifax  disaster  he  Ua^  been  superintendent  of  con- 
struction under  t'ol.  Lc^w  attd  thus  steps  up  to  tlic 
position  of  general  manager  with  full  knowledge  and 
experiei'ce  i>f  the  reipiirements  of  the  s-ti'ation. 


Col.   Kobt.   S.   L<jw,  well  known   tliroi: 
ada  as  manager  of   ISatc,  McMahon  &  ' 
of  the  bJK  military  canip.*.  was  Imrn  in  K. 
Mich.,  in    I«7-»,  of   Scotch  parents.     In    ! 
his  parents  came  to  Haliiax.     Il;»  businc.^,     — 
gan   with   the  position  of  t.mekecper  in  his  lathi-r  - 
oflicc  at  Halifax  in  1HH7.  anil  two  years  later  he  w.i> 
appointed  assistant  superintendent,  wh  ch  poi-.l  o"  I  ' 
held  till  1H94.    The  following  two  winters  were  <pr'  • 
in  the  United  States,  and  on  his  return  in   l- 
was   made   superintendent    of  his    father's^  1. 
In   1K91),  he  became  a  partner  of  the  firm 
Low  &  McManus,  and  in  IIMX)  of  Low,  .'■ 
Home.     The  name  of  this  lirni  wa.-t  chaii;.<:.i  o>  i 
U.  .S.   Low   C<mtractinK   Co..  in    ItMII,  and  oiitinur. 
under   his    direction    until    HMO.      The    |.r.-..MH    >.,. 
iiership  in  the   I'.ate.  .McMahon  concern 
in    I'.na.     In  .'Vugust.   IU14.  Col.   Low  wa- 
by  the   Minister  of   Militia,   Hon.   Lieut. 
I'ioncers,   C.E.I':;   he   was   made   Lieut.-' 
initi,  and  later  Honorary  Colonel.     Imniciliatt'.y  ;!;;• 
the   Halifax  disaster.  Col.  Low  volunteered  his  m  f 
v:ccs  to  the  Halifax  Relief  Conimisnion  and  v. 
pointed   manager  of  the   reconstruction   depa 
an<l  up  to  the  beginning  of  June  directeil  the  v 
lion    work    without    remuneratifin.      He    w.c 
forced    to    resign    to   superintend   the   ini""-" 
tracts  which  his  linn  is  handling,  includi 
erninenl  otTice  building  at  Ottawa,  the  I'r  • 
can  Nickel  plant  at  Deschenes,  and  the  more  t^ 
awarded  contracts  for  the  military  huts  at   1 
and   Kingston,  amount  "  ;iic  three-quar : 

a  million  dollars. 
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mains  and  service  pipes;  and  to  remove  and  re-locate 
existing  hydrants  and  instal  additional  hydrants,  pro- 
vided that  the  various  diversions  are  made  in  conform- 
ity with  the  sewerage  and  water  supply  systems  of 
the  city,  town  or  municipality.  The  powers  conferred 
upon  the  Commission  override  similar  powers  exercis- 
able by  any  local  authority.  Any  land  or  interest 
therein  mav  be  ex])r()i)riated,  and  the  .Act  makes  pro- 
vision for  the  appointment  of  arbitrators  to  fix  the 
compensation. 

"Devastated  Area"  May  be  Extended  or  Altered. 

Any  contractor  engaged  in  reconstruction  work  is 
free  from  special  tax  rate,  levy  or  assessment,  or  lic- 
ense fee,  whether  provincial,  civic,  municipal  or  other- 
wise. The  Commission  may  from  time  to  time  de- 
scribe, delimit  and  define  any  part  of  the  City  of  Hali- 
fax, the  Town  of  Dartmouth  or  the  County  of  Halifax 
as  the  "devastated  area."  The  Commission  may  also 
from  time  to  time,  later,  enlarge,  restrict  or  in  any 
way  change  the  area  so  described,  delimited  or  de- 
fined. 

Shortly  after  the  appointment  of  the  Commission, 
the  original  Relief  Committees  were  centralised  into 
four  departments  but  as  the  work  extended  other  divi- 
sions were  made,  and  departments  were  constituted  as 
follows,  which  is  as  they  now  stand :  Finance,  Recon- 
struction, Rehabilitation  (medical,  social  service  and 
pensions).  Medical,  Claims,  Housing,  Appraisal  Board, 
Legal  and  Architectural. 

The  original  estimate,  made  u])  last  winter,  indicat- 
ed that  $14,500,000  would  be  required  for  re-construc 
tion,  not  taking  into  consideration  shi;)iiing  losses. 
government  property,  and  railroad  losses,  but  the  tre- 
mendous increaj^e  in  the  cost  of  labour  and  materials, 
and  also  the  fact  that,  as  the  work  goes  along  the 
damage  disclosed  is  found  to  be  far  greater  than  was 
apparent  some  months  ago;  has  led  to  the  conclusion 
that  the  amount  will  run  up  into  considerably  more 
than  the  stated  figures.  In  addition  tf)  this  a  ])ension 
fund  will  have  to  be  created,  ]M"(nision  has  had  to  be 
made  for  those  permanently  disabled,  payment  made 
for  material  losses,  and  aid  given  to  a  large  number- 
of  people. 


The  main  branches  of  the  Commission  from  the 
reconstruction  point  of  view  are  the  Reconstruction 
and  Architectural  Departments.  Col.  R.  S.  Low  was 
appointed  manager  of  the  former  Department  soon 
after  the  explosion,  and  with  his  first  rate  organizing 
ability,  as  exhibited  in  the  construction  of  the  great 
military  camps,  at  once  tackled  the  prolilem  of  tcm- 
I)orary  building  accommodation  for  the  victims  of  the 
disaster.  Material  was  difficult  to  secure  and  the 
winter  was  excejjtionally  severe,  but  in  record  time 
a  very  large  number  of  apartments,  each  with  indivi 
dual  baths,  were  constructed,  giving  shelter  to  about 
5.000  peo])le,  as  stated  above.  Forty  of  thes  apart- 
ments, each  accommodating  four  families,  were  built 
by  the  Commission,  12  by  Bate,  McMahon  &  Co.  (at 
cost);  24  by  Falconer  and  Macdonald,  of  Halifax;  and 
20  by  the  Eastern  Investment  Corporation,  Ltd.,  of 
Halifax.  The  apartments  are  of  frame  and  beaver 
board  construction.  The  contract  for  clearing  the  de- 
vastated area  was  given  to  Messrs.  Cavicehi  and 
Pegano,  of  Halifax. 

In  June,  C<j1.  Low  resigned,  the  j)eriod  for  which 
he  had  agreed  to  hel]>  the  Commission  having  termin- 
ated. He  is  succeeded  by  Mr.  George  Archibald,  of 
Toronto.  Mr.  A.  G.  Ross,  of  Ross  and  Macdonald. 
Architects,  of  Montreal,  is  the  head  of  the  Architect- 
ural Dc])artnient,  and  he,  in  consulation  with  Mr.  T. 
Adams  the  town  planning  adviser  to  the  Conserva- 
tion Commission,  has  planned  a  townsite.  It  should 
be  added  that  the  services  of  Col.  Low  and  of  the 
staff  of  Bate,  McMahon  and  Co.,  were  rendered  with- 
out remuneration. 

Commission's  Quarters  Erected  in  17  Days. 

The  Commission  is  housed  in  two  buildings  on 
.Sackville  street,  constructed  by  Bate.  McMahon.  and 
Co.  These  were  constructed  as  temporary  buildings, 
in  17  days,  but  are  nevertheless  of  a  substantial  char- 
acter. They  are  each  of  two  stories,  and  are  41  by  96 
feet. 

The  accounts  are  handled  by  a  separate  depart- 
ment, under  the  charge  of  Mr.  Glass,  of  Price,  Water- 
house  and  Co..  this  firm  being  rcs])onsibe  for  this  side 
of  the  work. 


Reconstruction  and  Architectural  Departments 


THE  Reconstruction  and  .Vrchitectural  depart- 
ments and  the  Appraisal  Board,  although  inde- 
pendent, co-operate  with  each  other  in  the  work 
of  reconstruction  and  new  building.  The  Aj)- 
praisal  Board  is  composed  of  experts,  men  who  are 
familiar  with  the  various  phases  of  real  estate,  valua- 
tion and  contracting.  Mr.  Melvin  S.  Clarke,  who  is  in 
the  real  estate  business,  is  the  chairman,  the  other 
members  being  Messrs.  F.  S.  Whittaker,  insurance 
broker,  J.  C.  Harris,  who  has  had  a  long  experience  in 
contracting  work,  W.  (i.  Foley,  masonry  contractor, 
and  (jeorge  Mackenzie,  manufacturer.  Early  in  the  his- 
tory of  the  Commission  a  complete  and  detailed  ap- 
praisment  of  the  damage  done  the  north  end  of  the 
city  was  made,  and  an  appraisment  of  the  south  por- 
tion is  now  proceeding.  The  object  was  to  assess  dam- 
age to  properties  as  the  result  of  the  explosion. 

In  the  case  of  repairs,  the  practice  is  for  the  owner 


to  make  a  claim,  supjiorted  by  an  estimate  from  a  con- 
tractor ;  the  claim  is  then  compared  with  the  appraisal 
of  an  ins])ector  of  the  Board,  and  an  adjustment  made. 
If  the  owner  prefers  to  do  the  work  himself  the  Com- 
mission will  pay  the  adjusted  sum,  giving  certain 
amounts  as  the  work  ])roceeds,  or  the  Commission  will 
undertake,  through  the  Reconstruction  department,  to 
put  the  house  in  order.  Appraisals  made  prior  to  May 
1st  have  been  re-adjusted  to  meet  the  rise  in  the  price 
of  labor  and  materials,  but  after  that  date  the  af>prais- 
als  stand. 

The  Board  also  adjusts  claims  for  property  totally 
destroyed.  The  basis  of  this  is  the  condition  of  the 
property  on  December  5th,  the  day  before  the  explo- 
sion. If  an  owner  does  not  desire  to  rebuild,  the  Com- 
mission will  pay  the  adjudged  value,  or  if  he  is  anxious 
to  rebuild  a  better  class  of  house,  the  Commission  will 
advance  a  specified  amount,  taking  a  mortgage,  and 
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accepting  ])aymcnts  s|)rcari  over  a  given  period.  The 
Commission  wilt  either  build  or  the  job  can  l)e  li-t  to 
a  contractor,  at  the  option  of  the  owner. 

Another  and  smaller  branch  of  the  work  oi  ilic 
Ap|)raisal  Board  was  the  adjustment  of  what  was 
known  as  "iMnergency  repairs,"  work  such  as  restoring 
broken  windows  which  re(|uired  immediate  attention, 
anid  which  was  done  by  owners  just  after  the  explo- 
sion. 

Some  of  the  claims  for  houses  totally  destroyed 
were  of  a  rather  weird  character,  but  fortunately  the 
Board  was  able  to  check  these  up  with  the  municipal 
valuation,  which  this  year,  for  the  first  time,  contained 
particulars  of  the  value,  from  the  building  point,  of  the 
various  houses,  and  in  some  instances  gave  the  rental 
.  value. 

The  Board  keeps  a  very  complete  record  together 
with  the  correspoiulence  of  the  various  cases  that 
come  up  for  adjustment.  "The  aim  f)f  the  Board,"  stat- 
ed Mr.  Clarke,  "is  to  be  absolutely  fair.  In  some  in- 
stances, where  there  are  exceptional  circumstances,  we 
pay  more  than  the  actual  value  of  the  house  destroy- 
ed, in  the  nature  of  a  restoration  bonus.  Every  case  is 
considered  on  its  merits,  and  we  try  to  do  the  best  for 
the  owners  without  wasting  public  money." 

Fixed  Schedule  of  Wages. 

One  of  the  most  interesting  features  of  the  de]Kirt- 
ment  is  the  arrangement  made  for  stabilizing  wages. 
For  this  purpose  a  contract  has  been  entered  into  be- 
tween the  master  contractors  and  contractors  of  the 
city  and  the  town  of  Dartmouth  and  the  Commissi(in. 
Every  contractor  engaged  on  work  under  the  jurisdic- 
tion of  the  Commission  must  sign  this  agreement, 
which  is  as  follows  : 

"By  reason  of  the  amount  of  work  required  in  re- 
])airing  and  rebuilding  the  damaged  and  destroyed  pro- 
l)erties  in  Halifax  and  Dartmouth,  with  the  object  of 
maintaining  a  fair  wage  for  labor  employed  on  the 
work,  and  with  a  view  of  obtaining  a  reasonable  cost 
of  construction  in  repairing  or  replacing  the  ])roperties 
of  those  who  suffered  loss  in  the  recent  disaster : 

"We  the  undersigned  Master  Builders  and  Con- 
tractors of  Halifax,  N.S..  and  Dartmouth,  N.S.,  in  con- 
sideration of  the  op])ortunity  of  tendering  on  the  vari- 
ous works  to  be  undertaken  by  the  llalifa.x  Relief 
Comission,  and  on  work  to  be  undertaken  by  owners 
in  repairing  the  damage  to  their  jjroperties,  either  by 
contract  or  by  day  work,  hereby  agree  with  the  Hali- 
fax Relief  Commission  that  no  mechanics,  laborers,  or 
other  ])ersoiis  who  ])erform  labor  in  the  construction 
of  works  contracted  for  by  us,  shall  be  ])aid  wages  in 
excess  of  the  attached  rate  of  wages  to  be  paid  to  me- 
chanics, laliourers,  etc.,  of  the  same  trades  em|)loved 
by  the  Construction  I'^irces  of  the  Halifax  Relief  Com- 
mission, and  we  further  agree  that  no  percentage,  or 
bonus,  or  more  favorable  schedule  of  time  shall  be  of- 
fered b}-  us  as  further  inducement,  in  addition  to  the 
rate  of  wages  hereto  attached." 

Subjoined  is  the  schedule  of  wages  agreed  on : 
Classification  Hourly  rate.    Hours  per  day 

Laborers 35  cents         9-10  hours 

Carpenters 50  cents         9-10  hours 

Painters    55  cents         8-10  hours 

Plasterers   <)0  cents         S        hours 

Bricklayers f)0  cents         S        hours 

Cilaziers    55  cents         S-IO  hours 

Certified  Plumliers   ....  50  cents         9-10  hours 

Stone  Masons OO  cents        8-10  hours 


Pipe  Fitters 50  cents        9-10  hours 

Certified  IClectricians  ...         50  cents        9-10  hours 

Other  Trades Standard  Union  Wage  &  Time 

Board  $7.00  per  week.  $1.00  per  day. 

Fortnightly  Returns  Required  from  Contractors. 

By  this  arrangement  the  c<mimission  and  the  con- 
tractors pay  the  same  rates,  thus  preventing  as  far  as 
possible  the  stealing  of  labor  from  different  firms  and 
the  commission  by  the  offer  «if  higher  wages.  As  a 
check  on  the  contractors,  the  commissioners  require 
each  contractor  to  send  in  a  fortnightly  return  show- 
ing the  names  of  the  employees,  classification,  number 
of  hours  worked  and  rate  |)er  hf)ur,  together  with  the 
pay  roles.  The  commission  is  thus  enabled  to  see 
whether  the  schedule  is  being  adhered  to;  if  the  re- 
turns are  nf>t  forthcoming,  the  progress  payments  on 
the  work  are  stopped,  and  is  a  contractor  is  found  to 
be  violating  the  agreement  he  is  barred  from  doing 
work  for  the  commission.  .Another  advantage  of  the 
arrangement  is  that  it  stops  the  workmen  playing  off 
contractors  against  the  commission  and  vice  versa,  in 
the  hof)c  of  getting  more  money.  f'-veryf>ne  is  paid  the 
scheduled  rate,  aiul  there  is  no  advantage  in  the  mat- 
er of  wages,  working  for  one  firm  a>i  compared  with  an- 
other. 

Reconstruction  Department  Organized  Like  a 
Business  Concern. 
The  Recon.struction  <lepartment  is  organized  on  the 
line   of  a   large   contracting   firm,   specializing  on    re- 
pairs.    The   de|)artment    was    naturally    created    in    a 
hurry  to  meet  a  crisis,  and  it  has  gradually  grown  into 
what  may  be  regarded  as  the  equivalent  of  a  busines-s 
firm.   The  difficulties  were  enormous  and  Colonel  Low. 
Mr.   .Archibald,  and  others  who  undert<K>k   the   i      ' 
work  under  very  adverse  conditions,  had  to  face  at- 
that  only  those  who  were  engaged  in  it  can  appreciate. 
The  difficulties  arc  by  nij  means  over.    The  great 
need  is  men — and  more  men.    The  following  appeal. 
just  issued  by  the  Commis.sion.  will  indicate  what  the 
labor  situation  is: 

Labor  Must  be  Conserved. 

"The  Relief  Commission,  owing  t<>  the  shortage  of 
labor,  urgently  appeals  to  the  public  not  to  press  for- 
ward inside  repairs  in  any  class  of  buildings  except  in 
cases  where  it  may  be  absolutely  necessary  in  order 
to  make  buildings  habitable.  LikmI  contractors  and 
the  commission  have  on  their  haiuls  for  repair  some 
six  thousand  houses  and  in  addition  the  commi»i"H 
in  endeavoring  to  have  four  or  five  hundred  new  hon^e^ 
ready  for  occujiancy  before  winter.  The  task  is  so  great 
that  it  is  doubtful  whether  the  labor  available  can  ac- 
complish it.  The  Comniission's  forces  are  therefore 
being  specially  directed  to  the  completion  of  new 
houses  ami  to  the  repair  of  those  not  now  h '' 
In  tither  ca.ses  inside  work,  especially  pi. 
should  be  abandoned  or  at  any  rate  delayed  for  the 
present  in  every  possible  instance. 

"Every  eff(^rt  must  be  directed  to  the  rehousing  of 
those  whose  homes  were  destroyed  in  the  di.saster. 
The  situation  can  be  relieved  only  with  the  aid  of  every 
owner,  contractor  and  builder.  Civic  and  other  puMi. 
bodies,  the  churches  and  business  houses  as  well  .i- 
hi)useholders.  owe  it  t«)  the  North  End  of  the  city  to 
put  up  with  delay,  discomfort  and  inconvenience  and 
thus  co-operate  with  the  Commission  in  its  efforts*  to 
restore  as  many  as  |M>ssible  of  the  destroyed  houses." 

.After  having  been  adjusted,  the  Repair  Claims  are 
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Reconstruction — Appraisal  Board. 
Report  No. 


Street.  No Tenant   

Owner    Address,   No St. 

Class  of  building   Building  used  for 

Approximate     size     of     lot — 

Frontage     ft.  Depth ft.  Area sq.  ft. 

Approximate   size   of   bldg. —  Depth    ....  ft.    Stories    

Front   ft.  Height 

Size  of  extension  Depth Stories 

Front     Height     

.Assessed     value     before      ex- 
plosion—    Land    Buildings     

Estimated    value   before      ex-  Estimated  cost  of  permanent 

plosion repairs     

Kstimatei!  Cost 


Foundations    •. j 

Chimneys 

Fireplaces    

Concrete    floors     

Lath  and  plastering 

E.xterior   walls   and   coverings    

Interior   walls   and    finish    ' 

Roof — framing  and  covering 

Windows — frames,  sashes,  glazing  ] 

Doors — frames,    etc     ' 

Stairs  and  trim ; 

fainting     i 

Papering     ; 

l'lumhin.g     1 

(jas   pi]ies   and    fittings    I 

Miscellaneous     ' 

Remarks; 

I   hereby  certify  that   1    inspected  the  above  jiremises  on. 

the   day  of   l'J18,  and  the 

above  is  a  true  and  correct  statement. 


INSl'ECTOK 


Halifax  Relief  Commission. 

From   the   .-\p|)r;iisal    lioard. 

TO Owner. 

Street. 

We  are  prepared  to  advance  you  the  sum  of   $ 

on  account  of  repairs  to  the  above  on  con- 
tracts entered  into  by  you  with  reputable  contractors  who 
have  agreed  in  writing  to  pay  not  in  excess  of  the  standard 
scale  of  wages  adopted  by  the  Construction  Mechanical  Trade 
Exchange  Inc.,  and  this  Commission. 

This  agreement  is  subject  to  the  following  conditions:— 

From  June  4th  forward,  progress  estimates  authorized  by 
the  .\ppraisal  Board  will  be  paid  only  on  the  1st  and  .Srd 
Wednesdays  of  each  month,  and  parties  desiring  such  pay- 
ments must  make  application  for  same  at  least  ten  days  in 
advance  of  the  pay  dates  specificcd  above. 

All  requests  for  progress  payments  miist  l)e  accinupanied 
by  a  copy  of  the  pay-rolls  of  the  Contractor  or  Contractors 
doing  the  work,  showing  in  detail  the  regular  hourly  rates  and 
overtime  rates  paid  to  the  various  tradesmen. 

Payment  will  only  be  authorized  where  the  wages  do  not 
exceed  the  Schedule  adopted  by  the  Halifax  Relief  Commis- 
sion. 

The  Relief  Commission,  or  their  duly  authorized  repre- 
sentatives, shall  have  the  right,  at  all  time,  during  the  pro- 
gress of  the  work  above  referred  to,  to  enter  upon  the  pre- 
mises under  construction  to  inspect  the  work  being  carried 
out,  to  measure  up  and  appraise  same  and  to  inspect  the  pay- 
rolls and  material  invoices  of  the  contractor  in  connection 
with  this  particular  contract,  before  the  issue  of  any  progress 
estimates. 

You  are  to  pay  the  contractor  not  in  excess  of  HO  per  cent, 
of  the  work  completed  at  the  time  of  each  payment.  The 
final  payment  to  become  due  the  contractor  thirty  days  after 
the  completion  of  the  contract  to  your  satisfaction. 

.M'PR.VlSAL   1K).\K|V, 

ilalifa.x    Relief   t'ominissiici. 

.\s  owner  of  the  above  named  property 
I  agree  to  the  foregoing. 

.■\s  contractor  for  the  above  building  with  the 
owner  herein  named  1  agree  to  the  foregoing. 


FUlni  Cud. 
StrMt 


PROPERTY   TOTALLY   DESTROYED   BY   EXPLOSION   OF   DECEMBER   eTHi    1  9  1  "7. 


H«lifu,  N.  S 


Nature  of  occupation 
How  many  stori^a 


-No * Owner „ ; .Present  add r«M  ..— - 

DESCRIPTION   OF   PROPERTY. 
eire  of  Jot  _ _ Fronlafe  on  Street  else  of  buildinf  .. 


Cubic  contents. .. 


Material. 


..Roof Foundatic 


How  heated  .... 
Ground    floor  .. 


How   lighted 
,  Firat    floor   


Sewer Water.. 

Second    floor   Finish  . 


No.  of  rooms.. 
Mantels 


Basement  . 
Versndas 


Bay  windows Plumbing... 

PARTICULARS. 

Age 


Insurance... 
Vmtitn  __ 


How 


Morts«ce- ...~ To  whom 

.Companies 


FHpr*ciation. 


[>«»crtptIon _. 

CotnpanicB  

City  A««a»«nn«nt... 

If  not,  where 


.Size .. 


BARNS   A   OUT-BUILDINCS. 

,,Afe ..„ 


...Cost Insurance 


~ Rental  if  any _ _ 

GENERAL   INFORMATION. 
...Land _ „ Buildinca State  if  you  wiah  to  rebuild  on  the  uime  site 


..Remarks... 


ADVANCE   PAYMENTS. 
Have  you  received  any  money  on  account  of  the  above  property  lots „ How  much 


...From  whom  .. 


Progress  payments  if  any , 

The  Appraisal  Beard  appraise  the  loss  to  the  above  property  at... 
on  dwelling- - _ on  barns  and  out>buildin(s  if  any.._ 


.-Total  damaff*  appraised,  at  abora... 


Wa  aceapt  the  above  adjtutmant  In  full  for  all  damage*  to  the  above  mentioned  property... 


Owner's  signature. 

1- ■- the    owner    of    the    above    mentioned    property,  do  solemnly  declare  that  the  foregoing  statements  are  just  and  true  in  every 

particular.     1  make  this  solemh  declaration  conscientiously  believing  it  to  be  true  and  knowing  that  they  are  of  the  same  force  and  effect  as  if  made  under  oath,  and  by  virtue  of  "The  Canada 
Evidence  Act" 

Declared  before  me  at  Halifax.  N.  S.,  this _ .day  of... „.„._ If 


A  commistioner.  ate. 


Signature. 


Forms   used    by   tlic    Relief    Commission 
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sent  to  Mr.  Archilialei's  (le])artiiic-nt,  where  the  work 
is  carried  out.  For  this  purpose  the  city  is  divided 
into  six  districts,  each  with  a  superintendent  and 
foreman,  and  a  number  of  workmen.  The  men  in  the 
commission's  employ  total  between  2,500  and  2,^)00. 

Keeping  Tab  on  Supply  of  Materials. 

When  a  job  is  to  be  done  the  various  jiarticulars, 
with  estimates,  are  made  up,  entered  on  tri])licate 
forms,  one  l)einj.j  filed,  another  i,'^(jin^  to  the  Records 
Office,  and  a  third  being  sent  to  the  superintendent  of 
the  district  in  which  the  work  is  to  be  carried  out. 
The  material  is  then  secured  from  a  district  depot, 
several  of  which  are  established,  and  which  draw  their 
supi)lics  from  a  fjeneral  warehouse.  Advice  of  any 
shortafje  of  material  is  immediately  {i^^iven  to  head(|uar- 
ters,  daily  and  weekly  stock  lists  being  sent  to  the 
head  ofHcc.  This  enables  the  purchasing  agent  to  keej) 
a  sharp  tab  on  the  quantities  available,  and  to  make 
good  deficiencies.  Materials  are  ])urchased  on  a  whole- 
sale scale,  and  the  Commission  has  its  own  shunting 
engine  to  assist  in  the  (|uick  unloading  of  goods. 

Each  day,  time  and  material  sheets  are  sent  to  the 
head  office.  These  particulars  are  kept  in  the  cost  ledg- 
er, or  on  a  cost  card.  When  the  job  is  completed  a 
final  rejjort  on  the  time  and  labor  and  material  is  sent 
in,  checked,  and  a  comparison  made  With  the  esti- 
mate. The  su|)erinten(lents  also  send  daily  rei)orts  t)f 
the  various  numbers  of  men  engaged  in  their  districts, 
as  well  as  the  inspector's  re])ort  on  the  progress  made 
on  the  various  jobs — a  general  oversight  thusbeing  ke])t 
on  the  work,  not  only  by  the  superintendent^,  but  by 
the  (ieneral  Manager. 

The  i)Ium1)ing  work  is  handled  by  the  Master 
numbers'  Association  on  a  time  and  labor  plus  per- 
centage basis.  The  work  is  inspected  by  a  representa- 
tive of  the  Commission,  who  also  checks  the  figures 
bef(5re  they  arc  O.K'd  for  payment. 


At  ]>resent  about  4,000  hou.ses  have  passed  throuRh 
the  hands  of  the  Cfjmmission,  or  are  to  J>c  still  dealt 
with.  Of  these,  about  800  arc  finished ;  the  others  arc 
in  various  stages  of  restoration,  while  many  houses 
have  not  been  dealt  with. 

The  central  warehouse  contains  alKJUt  half  a  mil- 
lion df)llars  worth  of  stock.  The  old  \ova  Scotia  Car 
Works  arc  used  for  this  purpose  of  storage.  A  part  of 
the  works  has  been  turned  into  a  sash  anri  dof»r  fac- 
tory, and  about  100  men  are  employed  in  ihis  particu- 
lar branch. 

The  TransjKjrtation  Dejiartment  comprises  100 
teams  and  35  motor  cars  and  trucks,  each  superin- 
tendent being  provided  with  a  car.  There  is  also  a 
machine  .shop  attached  to  this  department  for  the  pur- 
pose of  keeping  the  motor  cars  and  trucks  in  working 
order. 

The  men  are  paid  every  two  weeks  at  a  large  j»ay 
office  at  the  Willow  Park  Camp.  The  tinic-kee|H.Ts 
report  to  the  head  office  each  tlay  the  number  <»f  hours 
worked  by  each  man,  and  from  these  rejwrts  the  pay 
sheets  are  made     up. 

The  commission  found  it  necessary  at  an  early  per- 
iod to  erect  boarding-house  cam|)s  where  the  men  can 
obtain  good  acconnnodation  at  a  charge  of  seven  dol- 
lars weekly.  A  hospital  is  provi<led.  together  with  a 
doctor.  Ilaily  rei)orts  are  sent  to  hea<lquartcrs  show- 
ing the  number  in  resi<lence,  received,  discharged,  anil 
a  variety  of  other  particulars. 

Personnel. 

.\s  beiiire  >lale<l,  Mr.  (ieorge  H.  .\rchibai<i  i^  tiie 
(Ieneral  Manager  of  Reconstruction.  Mr.  J.  \V.  .\bl- 
ridge  is  assistant-manager:  Mr.  \V.  Bedwin.  general- 
superintendent;  Mr.  M.  S.  Dutton.  purchasing  agent, 
and  Mr,  J.  C.  McCarthy,  commissariat  manager. 


House  Construction  and  Design 


WlilLI".   the   work   of   reconstruction   is  of  the 
greatest  importance,  in   that  it  provides  re- 
lief for  immediate  housing  rc(|uirements,  the 
construction  of  new  houses  and  with  it  the 
subject  of  town  ])]anning.  is  probably  of  more  interest 
to  our  readers. 

This  department  has  been  entrusted  by  the  t'onnnis- 
sion  to  the  well  known  Montreal  architects,  Messrs. 
Ross  and  Macdonald,  of  Beaver  Hall  Hill,  who  have 
had  offices  in  Halifax  for  some  time  in  connection  with 
their  work  there  for  the  Canadian  (iovernment  Rail- 
ways. Messrs,  Ross  and  Macdonald  have  in  hand  the 
design  and  supervision  of  construction  of  the  one  thou- 
sand or  more  houses  which  are  to  be  built.  Not  only 
are  the  dwellings  on  the  devastated  area  of  Halifax 
to  be  replaced  with  new  ones  of  the  most  modern  type, 
but  the  streets  in  the  area  are  being  laid  out  anew  in 
accordance  with  the  most  recent  ideas  developed  by 
town  ])Ianning  experts  in  Canada,  the  United  States 
and  I'.uropean  Countries.  The  architects,  who  have 
been  working  on  these  plans  for  the  past  two  or  three 
months,  now  have  them  completed  and  work  will  he 
started  on  the  first  group  of  houses  almost  immediately, 
to  be  followed  in  a  few  weeks  by  other  groups  i>f 
dwellings  until   the  great  undertaking  is  comi)leted. 


In  addition  to  the  hundreds  of  homes  lost,  there 
were  also  many  churches  and  schfxtls  destroyed,  aii<i 
the  architects  have  plans  for  the  rebuilding  of  tlu-e 
also  well  under  way,  so  that  they  can  be  started  as  soon 

as  the  housing  is  far  enough  advanced. 

Concrete  Block  Type  of  Dwelling  Adopted. 

In  the  replanning  of  the  area,  suitable  sites  have 
been  set  aside  for  these  churches  and  schools  as  well 
as  for  parks  and  play  grounds.  .Ml  the  buildings  to  be 
erected  will  be  of  the  most  modern  construction,  and 
the  architects  have  made  a  careful  comparative  study 
of  the  available  building  materials  with  a  view  of  se- 
lecting the  most  suitable  from  the  j)oint  of  view  of 
economy  of  construction  as  well  as  of  durability  and 
fire  resisting  pro|)eritics.  .\  material  which  will  he 
extensively  used  is  Hydro-Stone — concrete  in  the  form 
of  units  manufactured  by  special  machinery  under 
great  pressure.  These  units  will  be  manufacture<l  in 
large  (piantities  at  a  plant  which  is  being  established 
near  Halifax  for  the  purpose,  and  the  pr«>cess  will  be 
under  the  constant  supervision  of  the  architects,  who 
have  made  a  study  of  the  meth«xls  of  manufacturing 
these  units  at  the  workshops  of  the  inventors  of  the 
priH-ess  in  Chicago. 

The  machine,  manufactured  bv  the   HvdTO-Stonc 
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Company,  molds  the  block,  as  stated,  under  great  pres- 
sure, and  therefore  a  comparatively  wet  mixture  of 
concrete  can  be  used,  which  when  properly  proportion- 
ed to  suit  the  aggregates,  produces  a  dense  block  prac- 
tically non-absorbent.  In  material  the  block  requires 
just  half  that  needed  for  a  solid  eight  inch  wall,  and 
form  work  is  entirely  eliminated.  The  weight  of  the 
finished  block  is  about  80  pounds,  and  can  therefore 
be  set  without  the  use  of  derricks.  The  labor  cost  of 
setting  is  somewhat  less  than  the  brickwork.    The  ex- 


Front  Elevation  and  Ground  Floor  Plan 
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posed  face  of  the  block  is  tinished  when  it  leaves  the 
machine  and  consequently  the  rubble  or  stucco  requir- 
ed for  poured  wall  is  dis])ensed  with.  Variation  in 
texture  can  be  obtained  by  the  use  of  facing  material 
of  different  agregates.  Other  materials  will  he  used 
also  so  as  to  obtain  the  necessary  variety  which  is  de- 
sirable in  a  development  of  this  kind.  For  instance, 
roof  texture  i)rick  with  wide  joints  and  structure, 
cream  white  in  colour,  will  add  to  the  appearance  of 
bungalow  designs  and  half  stories  of  slate  and  stained 
shingle  roofs. 

In  certain  portions  of  the  city,  houses  of  wood 
treated  on  the  exterior  with  shingles  on  clapboards 
will  be  constructed,  for  Halifax  has  always  been  es- 
sentially a  city  of  wood  buildings  and  the  existing  con- 
ditions have  necessarily  to  be  recognized,  but  the  ef- 
forts of  the  Architects  will  be  tt)  improve  the  character 
of  the  city  wherever  possible  and  a  splendid  opportun- 
ity for  this  exists  in  the  large  area  which  was  com- 
pletely devasted  by  the  disaster.  Here  only  fire-proof 
or  semi  fire-proof  dwellings  will  be  built  and  the  de- 
.sign  and  grouping  of  these  will  be  such  as  to  make 
this  section  of  the  city  architecturally  beautiful. 

Provision  Made  for  Public  Playgrounds. 

.\s  a  residential  district  this  ])ortion  of  Halifax  is 
unsurpassed,    having    a    wonderful    outlook    over    the 
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Harbour,  the  Narrows  and  Bedford  Basin  with  the 
beautiful  greenery  of  the  hills  about  Dartmouth  for  a 
background.  Other  portions  of  the  north  end  of  the 
city  are  more  suitable  for  the  development  of  low  cost 
houses  which  can  be  obtained  at  a  rental  within  the 
means  of  the  average  unskilled  workman,  and  here 
especially  the  needs  ofthe  children  have  been  recogniz- 
ed by  the  reservation  of  large  grass  plots  between  the 
rows  of  houses  for  use  as  public  playgrounds. 

This  is  an  arrangement  which  has  been  tried  out 
with  great  success  in  Toronto  and  which  should  be 
especially  appreciated  in  Halifax  where  the  great  need 
for  playgrounds  for  the  children  is  beginning  to  be  re- 
cognized. 

The  Gottingen  Street  development  has  been  laid 
out  on  a  basis  of  ten  dwellings  to  the  acre,  and  the 
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lots  range  from  twenty  feet  in  width  for  the  smallest 
type  of  house  to  fifty  and  even  sixty  feet  in  width  for 
the  better  residences,  averaging  in  depth  one  hundred 
feet. 

Various  Types  and  Sizes  of  Houses 

Several  types  of  houses  will  he  built.  Single  family 
house,  single  family  house  semi-detached,  two  family 
house,  (one  family  upstairs  and  one  down),  and  the 
terrace  or  row  house,  built  either  as  single  family  self 
contained  houses  or  two  flat  houses.  The  plans  pro- 
vide for  various  sized  houses,  but  in  general  it  may 
be  said  that  the  first  floor  will  consist  of  living  and 
dining  rooms,  kitchen,  ])antry  or  storeroom,  the  bed- 
rooms on  the  second  storey  numbering  from  three  to 
five  according  to  the  size  of  the  house,  besides  a  bath- 
room in  every  case.  The  larger  bedrooms  range  from 
10  X  12  to  12  X  14,  the  small  bedrooms  80  square  feet ; 
the  living  room,  10  x  12  to  12  x  14:  dining  room,  9  x 
12  to  12  ,\  14;  kitchen  (where  there  is  no  separate  din- 
ing room)  10  X  12  to  12  x  14,  kitchenette  (only  where 
there  is  a  separate  dining  room)  minimum  area  of  70 
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square  feci  willi  a  ininiiuini  width  of  6  fct-t.  'I'lu-  lu-iglit 
of  ceilin}j;s  in  tlu-  main  rooms  is  not  less  than  S  feet 
10  inches,  witli  a  niiuiniini  heif^^ht  of  S  feet  for  l)e(l- 
rooms. 

ICvery  bedroom  has  a  clothes  closet  opening  from 
tlie  rcjom,  and  with  regard  to  ventilation  every  room 
has  at  least  one  window  ojjening  directly  t<j  the  outer 
air.  The  houses  have  porches.  Special  attention  has 
been  given  to  the  phnubing  while  the  heating  will  be 
by  means  of  hot  air. 

With  regard  to  tlie  interior  work,  the  trim  will  be 


liwii,v,.  l,.;^.M,cr  &  MacdonuUl  and  Silliker  &  Mc- 
Mann  have  contracts  for  a  number  of  houses  of  the 
wiK)den  type,  on  thirty-three  feet,  lots,  and  the  Recon- 
struction De|)artnient  of  the  Coniniission  are  al^o 
building  sixty  of  these  hou.scs. 

'I'he  new  ship-building  enterprise  which  i^  being 
started  in  Halifax  by  Montreal  interests  will  brin|; 
thousand  of  new  workmen  to  the  city  and  most  of  these 
will  find  house«;  in  the  district  being  developed  by  the 
architects ;  indeed  the  shortage  of  houses  in  Halifax 
was  so  great  even  beff>re  the  explosion  that  it  would 


S-^^ 


HMMti 


D 


Front    ElevaLion    oi    *    ^    fmmi.y    ciyuru 
Sionc    and   Stucco    Hou>« 


Ground    Floor   Plan,  6   Family    Hydro 
Stone    and    Stucco    House 


Second   Floor   Plan.  4  Family   Hjrdro 
Stone  and  Stucco  Houac 


111'  H.  C.  In,  Willi  a  \ariiish  linish,  and  hardwood,  with 
double  floors.  The  walls  and  ceilings  will  be  of  plast- 
er. The  cost  per  house  is  estimated  to  be  $!S00  for  a 
four  room  house,  with  a  bath,  to  $25(X)  for  det;iched 
houses. 

Five  Hundred  Houses  Under  Way. 
.\t    ])resent    five    hundred    houses    are    under   con- 
struction, three  hundred  and  fifty  of  which  are  of  the 
llyilro-Stone  type.  Bate,  McMahon  &  Company  have 
the  contract  for  the  foundations  of  one  hundred  of  these 


ll,t\<      i»^.\ii     iiiiiM'^^iinv      i''i      iiu'^e     I U"  \\      te*'Uii'llt^     to    Ulld 

house.  One  of  the  most  jirominent  real  estate  men  in 
the  city  has  estimated  this  shortage  even  at  that  time 
as  five  hundred  houses  and  as  more  than  a  thousand 
were  destroyed  on  December  Wh,  it  will  require  hentic 
measures  to  fill  the  need.  These  measures  are  being 
taken  in  the  wisest  way,  with  careful  consideration 
of  possible  future  developments  and  future  growth  of 
the  citv  and  with  the  best  professitmal  advi<ie  obtain- 
able. 
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The   Planning  of  the   New   Halifax 

Economic  Considerations  Given  First  Place — Six  Schemes;  Two  for  City, 

Four   for  County — Diagonal    Streets  Reduce    Grades,    Expedite    Traffic 

By  Thos.  Adams'    ' 

THE   work   of   planning   the   devastated    area    in  The  remaining  area  indicated  on   Map  A  is  included 

Halifax  and  the  extensive  areas  of  unbuilt  upon  in  the  scheme  proposed  to  be  prepared  by  the  Town 

land  within  and  surrounding  the  city,  has  been  Planning    Board    of   the    City.     The    Halifax   County 

proceeding  for  the  past  six  months.  (lOod  pro-  Council   is  jjreparing  four  schemes  as  shown  on  key 

gress  has  been   made   in   regard   to   the  fixing  of  the  maj)   B   and  numbered   1   to  4.     The  areas  of  the  six 

boundaries  of  the  areas,  surveying  lines  and     fixing  schemes  are  as  follows: — 

grades  for  main  arterial  thoroughfares,     determining  Devastated    Area    325 

building  lines,  selecting  portions  suitable  for  residen-  General  city  area                                        2  960 

tial  and  indu.strial  development,  and  carrying  out  the  (j-.  County  area    west  of  city                       s'sW 

preliminary  procedure  under  the  Nova  Scotia  Act.  It  (2)  County  area,'  east  of  Halifax  Harbor  4!430 

,s  too  early  to  say  much  of  a  dehnite  character  with  ^3^  ^^                       ^^^^  ^^  j^^,i^^^  ^^^,^^^  ^^ 

regard  to  the  details  of  the  scheme,  but  some  of  the  ,  ,'   r-        /                    ^     r  m   i-c       u     1        /i  /irv~i 

^  ''^  ^.                     ,              1      •    1-     .    i  (4)  County  area,  west  of  Halifax  Harbor  4,400 

tentative  i)ro|)osals  may  be  indicated.  '^              •'                                                  ______ 

Areas  of  Six  Schemes.  21,423 

The    devastated    area,    that    is    the    area    more    or  The  town  of  Dartmouth  has  not  yet  decided  to  pre- 

less  completely  destroyed  by  the  explosion,  comprises  pare  a  scheme  but  in  order  to  complete  the  proper  de- 

325  acres.    This  area,  shown  on  Map  A,  is  being  dealt  veloi)ment  of  the  east  shore  of  the  harbour  it  will  be 

with  by  the  Halifax  Relief  Commission  under  the  sta-  desirable  to  have  a  further  plan  prepared  for  the  area 

tutory  provisions  included  in  the   Halifax  Relief  Act.  of  that  town.       The  advantages  to  be  gained  by  the 

•Town  pianninrai;^r:commusion  of  Conservation.  preparation  of  a  Scheme  are  SO  great  that  it  is  certain 


KEY   MAP 

showing 

AREAS  TO  BE  TOWN  PLANNED 

under 

CITY  AND   COUNTY  SCHEMES 

in  the  vicinity  of 

HALIFAX.  N.S 

August, 1918 
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that   Dartmouth  will   eventually  come   into  line  with 
the  neighbouring  municipalities. 

Objects  of  Schemes  Apart  from  Reconstruction  of 
Devastated   Area. 

Nothing  will  be  included  in  these  schemes  unless 
for  some  useful  jnirpose  connected  with  the  economic 
development  of  the  land  or  for  protecting  the  health 
and  well-being  of  the  inhabitants.  It  happens,  as  it 
usually  does,  that  what  is  most  useful,  convenient  and 
healthy  is  also  best  from  the  standpoint  of  appearance 
and  amenity,  but  no  aesthetic  object  is  being  sought  for 
its  own  sake.  This  is  not  a  time,  nor  are  the  condi- 
tions in  Halifax  such  that  the  occasion  is  opportune, 
for  spending  money  on  purely  ornamental  purposes. 
At  the  same  time,  full  regard  is  being  paid  to  the 
practical  advantages .  of  scientific  methods  of  plan- 
ning and  to  the  commercial  value  of  those  at  reason- 
able cost.  The  two  chief  enemies  of  proper  planning 
are  the  self-styled  "practical"  man,  without  scientific 
knowledge  or  imagination,  who  has  been  running 
things  so  badly  in  the  past,  and  the  unbalanced  en- 
thusiast who  represents  the  other  extreme  and  paints 
beautiful  pictures  without  considering  how  they  can 
be  carried  into  effect. 

The  necessity  of  preparing  schemes  that  are  prac- 
tical, both  from  a  financial  and  from  an  engineering 
point  of  view,  is  not  solely  due  to  the  need  for  econ- 
omy. One  must  be  practical  in  method  to  get  a  thing 
done  at  all — and  it  is  waste  of  time  to  set  up  ideal- 
istic Utopias  of  what  we  would  like  to  do  but  cannot 
do.  The  Halifax  schemes  will  be  prepared  on  lines 
that  can  be  carried  out  and  enforced,  however  far  short 
they  may  be  of  the  ideal  one  wf)uld  like  to  attain. 

The  following  are  among  the  matters  which  will 
be  dealt  with  in  the  provision  of  each  draft  scheme, 
which  will  be  in  the  form  of  a  local  Act  of  Parliament. 

Provisions  of  Schemes. 

1.  Providing  for  submission  and  approval  of  future 
plans  of  sub-divisions  to  secure  conformity  with  gen- 
eral plan  of  main  thoroughfares  and  principles  of  de- 
velopment laid  down  in  the  scheme. 

2.  Fixing:  (a)  varied  width  of  streets  to  suit  traf- 
fic requirements,  and  height,  character  and  density 
of  buildings;  and  (b)  height,  character  and  density  of 
buildings  to  suit  width  of  streets. 

3.  Regulating  methods  of  financing  street  and  sew- 
er construction  to  secure  equitable  apportionment  of 
cost  between  owners  and  public  body  according  to 
benefit  received. 

4.  Providing  for  ctjnstruction  of  main  trunk  streets 
on  sites  determined  in  scheme. 

5.  Widening  of  streets,  modification  of  sub-divi- 
sions already  made,  adjustment  of  boundaries  of 
estates,  and  diversion  of  highways. 

6.  Fixing  of  open  spaces,  building  lines  suitable  for 
residences,  business  premises,  etc.,  and  proportion  of 
lots  to  be  built  upon  for  different  purposes. 

7.  Prohibition  of  bill-boards,  limitation  of  number 
of  dwelling  houses  to  acre  and  obstruction  of  water 
courses. 

8.  Regulations  regarding  appropriation  of  lands, 
inspection,  compensation  and  betterment,  agreements, 
penalties,  appeals,  suspension  of  by-laws,  etc. 

Plans. 

Accompanying  the  schemes  will  be  maps  showing 
inter  alia  the  following: — 

(a)  Areas  restricted  for  dififerent  purposes  (i.e. 
residential  areas,   factory  areas,  etc.) 


(b)  Position  of  main  trunk  streets  to  form  chief 
lines  of  communciation.  (Only  main  arteries  will  be 
included — all  intervening  details  of  developing  will 
not  be  fixed  by  the  scheme  but  merly  regulated  under 
the  principles  laid  down  in  the  scheme.  This  is  neces- 
sary to  secure  elasticity  and  allow  the  scheme  to  be 
adaptable  to  reasonable  modification  to  suit  change 
in  condition.) 

(c)  Widenings  modifications  and  diversions  of 
streets. 

(d)  Areas  restricted  as  to  density  of  building  on 
land  units  determined  in  scheme. 

(e)  Open  spaces  settled  by  agreement  or  expro- 
priated. 

(f)  Building  lines  so  far  as  needed  to  be  fixed  on 
the  map. 

The  complicated  legal  difficulties  involved  in  carry- 
ing out  a  scheme  dealing  with  the  above  matters  in 
such  a  way  as  to  secure  real  public  advantage  without 
much  cost  to  the  municipality  and  without  loss  to  the 
owners  of  land,  will  be  appreciated  by  most  people. 
It  is  because  of  these  difficulties  that  a  town  planning 
scheme  requiries  a  considerable  period  of  time  for  pre- 
paration. When  prepared  it  is  much  more  than  worth 
the  trouble,  but  its  value  has  a  definite  relation  to 
the  time  and  patience  exercised  in  preparing  it. 

Street  Plan  of  Devastated  Area. 

One  of  the  simpler  and  more  interesting  aspects 
of  a  town  planning  scheme  is  often  regarded  as  the 
whole  of  a  scheme,  namely,  the  plan  of  lay-out  of  the 
streets.  Plan  C.  shows  the  tentative  street  scheme 
prepared  for  the  devastated  area.  The  original  lay- 
out was  on  the  usual  rectangular  method — wasteful 
and  inconvenient  to  a  degree. 

The  maximum  grades  found  on  the  nine  principal 
east  and  west  streets  were  8,  10,  11,  12,  13,  14,  15,  18 
and  20. 

Apart   from   the  inaccessibility  of  the   land   owing 


A  Typical   Wreck — Gottingen   Street 

to  the  Steep  grades  of  these  streets,  many  lots  were 
rendered  useless  for  building  by  the  straight  north 
and  south  streets  cutting  across  the  steep  grades  at 
right  angles. 

In  re-planning  the  area  regard  had  to  be  given  to 
the  existing  streets,  sewers,  etc.,  and  no  radical  change 
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could  he  made  in  tlic  rectaiif^^iilar  plan  without  "scrap- 
])ingf"  a  great  deal  of  exijcnsive  local  iinj)roveincnts.  It 
would  have  heen  a  great  advantage  if  the  whole  area 
had  been  ex])ro])riated  and  re-planned,  hut  the  initial 
cost  would  have  been  too  heavy,  having  regard  to 
the  funds  available  for  all  needed  purposes.  Without 
interfering  unduly  with  the  existing  street  system  two 
new  diagonals  were  laid  out  following  lines  which  jxt- 
niitted  easy  grades  and  converging  on  a  central  scjuare 
round  which  it  is  proposed  to  erect  some  of  the  prin- 
cipal public  buildings.  One  of  these  diagonals  will  be 
used  for  a  street  railway  connection  between  the  low 
level  of  Harrington  St.,  which  apjiroximately  follows 
a  SO  ft.  contour  line,  and  to  the  high  level  of  Gotting- 
en  St.,  ai)i)roxiniately  200  ft.  above  O.  D. 

The  widening  and  diversion  of  Barrington  Street 
and  the  construction  of  two  80  ft.  diagonals  converging 
and  intersecting  at  the  scpiarc  I)efore  they  reach  Got- 
tingen  St.  will  provide  the  devastated  area  with  an  ex- 
cellent system  of  main  arteries.  'J"he  grades  of  the 
diagonals  will  generally  be  from  4  to  55  per  cent.  For 
one  short  length  of  the  least  important  street  it  is  6.5, 
but  greater  lengths  are  as  low  as  1.4  per  cent.  These 
grades  replace  those  of  8  to  20  already  alluded  to.  The 
benefit  to  be  derived  from  this  im|)rovement  alone 
will  be  realized  when  it  is  ])ointed  out  that  the  east  and 
west  streets  form  the  only  direct  means  of  access  be- 
tween the  bu.sy  north  end  of  the  harbour  and  the  im- 
])ortant  section  of  the  city  which  is  served  by  the 
main  artery  of  Gottingen  St.  and  its  tributaries.    • 

The  importance  of  the  square  as  a  distribution 
centre  for  traffic  from  all  directions  will  be  noted. 
Right  angled  collision  jxjints  with  the  niain  north  and 
south  arteries  of  fjottingen  and  Harrington  Streets 
ar8  avoided. 

Re-jjlanning  is  always  expensive  and  wasteful. 
Certain  land  will  lose  its  building  value  because  of 
the  intersection  of  the  lots  by  the  new  digonal  streets. 
This  is  the  price  we  have  to  pay  for  want  of  ])lanning 
in  the  first  instance.  Hut  on  the  whole  it  is  hardly  con- 
ceivable that  a  more  economical  .scheme  could  have 
been  prepared.  Although  508,370  sq.  ft.  of  land  is  in- 
cluded in  the  new  80  ft.  diagonals,  central  square,  etc.. 
there  is  a  posible  saving  to  be  obtained  of  43.?, 140  sq. 
ft.  in  streets,  waste  land,  etc.  recommended  to  l)e  con- 
verted into  building  land.  The  balance,  consisting  of 
extra  land  taken  u\)  for  new  'Streets  as  ;i  result  of  the 
plan,  is  only  75,2.50  sq.  ft. 

There  will  have  to  be  consitlerablc  excavation  and 
filling  in  connection  with  the  constructon  of  the  new 
streets,  but  care  is  being  taken  to  ecpialize  both,  and 
to  ])revent  unnecessary  injury  l)eing  caused  to  the 
frontage  land. 

On  the  whole  the  cost  of  the  scheme  of  re-develop- 
ment will  be  small,  having  regard  to  the  permanent 
advantages  to  be  obtained. 


Replanning  of  Streets 

HALIFAX  is  built  on  a  peninsula  with  the 
ground  sloping  steeply  upwards  from  the  har- 
bour. Hclford  liasin,  anfl  the  north  west  arm, 
the  three  bodies  of  water  almost  surri>unding 
the  city.  There  is  a  comj)aratively  level  ]>lateau  at 
the  summit.  In  the  lay-out  of  the  city  the  streets  run- 
ning north  and  .south  arc  fairly  level,  running  parallel 
to  the  harbour,  while  the  east  antl  west  streets  laid 
out  at  right  angles  to  the  former  arc  normal  to  the  hill- 
si<le.  giving  the  heaviest  grades  obtainable. 


The  disaster  on  Dec.  6  afforded  an  opj^ortunity  of 
remedying  these  conditions  in  the  large  area  destroy- 
ed. The  City  Council  immediately  recognized  the 
necessity  of  this  improvement,  an«l  at  a  meeting  on 
Dec.  12  adopted  a  report  recommending  the  acquisi- 
tion of  the  devastated  area  and  replanning  and  rcbuihi- 
ing  the  .same  in  accordance  with  m'Klcrn  practice.  Leg- 
islation was  enacted  api)ointing  as  commission  to  carry 
out  the  replanning  of  the  city. 

A  reference  to  the  plan  of  Halifax  .shown  on  Page 
CM  will  show  three  parallel  streets  on  the  harbour 
slope,  runnning  from  north  to  south.  Barrington, 
Brunswick  and  Gottingen  streets.  Albert  -• 
practically  a  continuaticjn  of  Brunswick  street, 
by  naval  and  military  property.  At  no  distant  date  a 
bridge  will  be  built  across  The  Narrows  to  nartniMiitli 
somewhere  in  the  region  of  Leeds  Street 

At  Fort  Needham  there  is  a  high  knon    vmulj  i- 
one  of  the  highest  points  in  the  city,  commanding  an 
extensive  view  of  the  w  ater  and  surrounding 
It  is  proposed  to  devclope  this  into  a  park  t.. 
a  similar  area  used  for  park  purposes  on  Barrington 
street  at  Roome  street. 

Direct  Routes,  Easy  Grades. 

One  of  the  tnain  points  guiding  the  replanning  was 
to  j)rovide  wide  and  direct  streets  and  easy  grades  to 
carry  the  traffic  from  Dartmouth  and  the  portion  of  the 
city  north  of  Rector  street  to  the  top  of  the  plateau 
Gottingen  street  where  it  can  spread  out  in  various 
directions  as  required. 

.\nother  point  considered  was  to  provide  similar 
meai]s  of  outlet  for  the  Northbound  traffic  to  reach  the 
corner  of  DufTus  and  Gottingen  streets,  where  it  can 
get  to  the  city  limits  via  the  former  street  and  I^dy 
Hammond  Road  in  a  direct  route  and  with  easy 
grades. 

Adjustment  of  Street  Widths. 

A   third  object     was  the  extension   of   Hii......  .v^ 

street   through   the   Admiralty  and    Military   grounds 
to  link  up  with  Albert  street.    This  cannot  be  consum- 
mated at  ])resent  owing  to  delays  in  dealing  with  the 
Imperial  authorities,  but  will  be  eventually  ace 
ed.  .Several  of  the  streets  on  the  devastated  a; 
sixty  feet  wide,  these  have  heen  reduced  to  forty  feet. 
Streets  have  also  heen  developed  around  the  slope  of 
Fort  Needham.  The  main  boulevards  in  the  districts 
now  being  laid  out  under  the  town  i  ' 
are  to  be  80  feet  in  width  and, the  - 
varying  from  fifty    50  to  .sixty  60  feet  in  width. 

All  imder  ground  work  such  as  sewerage,  water 
and  electric  systems  will  be  installed  as  the  building 
contracts  are  carried  on.  Concrete  Curbs  and  Side- 
walks will  be  built  throughout  the  building  area  and 
])aved  service  lanes  are  to  be  constructed  in  the  rear 
of  all  properties  and  will  contain  service  features  of 
every  description. 


Toronto  is  this  sunuuer  making  a  new  low  record 
in  the  construction  of  local  improvement  works.  Apart 
from  work  on  the  Bloor  St.  \'iaduct,  the  only  roadway 
being  built  is  a  macadam  approach  to  Strachan  .\ve. 
bridge,  and  the  only  sewers  are  a  storm  sewer  on  Rus- 
sell Hill  road  and  the  Sunimerhilt  .\ve.  section  of  the 
Moore  Tark  outlet.  No  sillewalks  at  all  are  being  con- 
structed. .Vs  coniparecl  with  this,  in  the  summer  «>l 
1913  work  was  carried  out  on  86  roadways  and  12.^ 
sidewalks,  and  not  only  were  a  large  number  of  addi- 
tions being  made  t»)  the  civic  system,  but  several  new 
systems  serving  whole  tlistricts  were  under  wav. 
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Prompt  Relief  for   the  Distressed 

Immediate   Shelter   Provided    for  6,000  Homeless  Sur- 
vivors— Material    and    Labor    Shortage     Coped    With 

By  Col.  R.  S.  Low  


ON  December  the  Sixth  Nineteen  Seventeen,  the 
writer  accompanied  by  Mr.  G.  C.  Hurdman, 
M.P.P.,  of  Ottawa  West,  while  crossing  from 
his  office  at  Elgin  Street  met  Major  Cantley, 
son  of  Colonel  Cantley  Chairman  of  the  Nova  Scotia 
Steel  Company,  who  informed  us  that  the  City  of  Hali- 
fax was  on  fire  and  mentioned  a  ship  being  blown  up 
at  the  Ocean  Terminal  which  had  practically  wiped 
out  half  the  City.  My  first  thought  was  of  my  family 
who-lived  in  Halifax  about  three  quarters  of  mile  back 
from  the  Terminals,  as  the  writer  thought  when  he 
heard  the  story  first  that  it  was  the  new  terminals  that 
was  meant  as  he  understood  Munition  ships  were  being 
loaded  at  the  new  Piers.  I  immediately  went  to  the 
telephone  and  called  up  Montreal  to  secure  accommod- 
ation on  the  first  tiain  out  for  the  East.  In  the  mean- 
time notified  my  office  to  oft'er  the  services  of  the  Bate, 
McMahon  Company  to  the  Department  of  Railways 
and  the  Mayor  of  Halifax,  also  the  Public  Works  De- 
partment, as  I  felt  that  our  company  could  be  of  great 
assistance  in  rehabilitating  them  as  quickly  as  possible. 
The  information  before  leaving  Ottawa  was  very 
meagre  but  while  enroute  down  I  received  a  wire 
from  my  sister  at  Halifax  which  reached  me  at  Levis, 
Quebec,  having  been  forwarded  from  Ottawa,  in  which 
she  stated  that  my  mother  and  all  my  folks  were  safe 
and  showing  in  her  telegram  that  she  had  the  con- 
tractor's idea  thoroughly  imbued  in  her  (as  our  fore- 
fathers before  us  all  were  contractors)  she  wired  me 
the  sizes  of  the  glass  required,  as  the  window  panes  had 
all  been  broken  in  the  house  and  wanted  me  to  send  it 
down  from  Ottawa  knowing  that  it  would  be  impos- 


Offices   of  the   Relief   Commission 

sible  to  get  it  in  Halifax  to  make  the  immediate  neces- 
sary repairs. 

While  enroute  down  I  received  wires  from  the  city 
of  Halifax  asking  me  to  come  on  at  once  to  Halifax 
to  assist  them  in  their  time  of  need.  After  a  very 
strenuous  trip  from  Moncton,  which  we  reached  on 
time  in  a  howling  blizzard,  we  got  ofif  the  track  several 


times  and  did  not  pull  into  Halifax  Ocean  Terminal 
until  Saturday  afternoon.  I  immediately  reported  to 
the  City  Club  and  started  the  wires  moving  in,  getting 
in  all  necessary  supplies  and  labor. 

You  can  readily  understand  when  you  picture  six 
thousand  people  homeless  and  the  balance  of  the  houses 
in  Halifax  wrecked, — the  majority  of  the  people  were 
living  in  one  room  in  which  they  had  protected  the 
windows  to  keep  out  the  elements.  All  this  was  the 
condition  which  we  had  to  relieve  as  quickly  as  pos- 
sible. The  first  point  was  to  try  and  relieve  the  dis- 
tressed, for  everyone,  or  nearly  everyone  who  had  been 
afifected  by  the  disaster,  their  men  had  remained  at 
home  to  try  and  relieve  the  distressed  f)f  their  own 
people. 

After  my   appointment   1    immediately   sent   out   a 


A  view  of  temporary  houses  for  su.'Tering   Halifax 

call  to  all  the  mayors  in  the  Maritime  Provinces  to 
send  us  in  all  the  carpenters  and  glaziers  they  pos- 
sibly could,  immediately,  and  if  necessary  have  them 
taken  off  their  own  work  for  ten  days  or  as  long  as 
they  possibly  could  until  we  could  get  workmen  in  from 
outside  points.  I  may  say  without  any  hesitation,  the 
response  was  marvelous.  Every  village  and  hamlet 
in  the  vicinity  sent  along  their  quota  and  if  it  had  not 
been  for  the  ])rompt  response  the  suffering  would 
have  been  more  tremendous.  Our  next  step  was  to 
get  bunk  houses  to  hSuse  these  people  in.  The  six 
thousand  inhabitants  who  were  homeless  were  scatter- 
ed around  amongst  the  institutions  and  the  barely 
habitable  houses  all  over  the  city.  We  immediately 
took  steps  to  get  into-any  of  the  schools  and  also  the 
curling  rinks  or  any  halls  that  were  habitable  and 
in  a  very  short  while  we  had  camps  ready  for  four 
thousand  men.  In  the  meantime  we  purchased  all  the 
glass  and  beaver  board  we  could  in  all  the  provinces 
and  had  it  rushed  in  from  outside  points  from  even 
as  far  as  Pittsburg,  as  the  readers  of  this  can  readily 
understand  that  there  wasn't  one  per  cent,  of  any  kind 
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SCENES   OF   DEVASTATION    AND   RECONSTRUCTION 

1 — Back    Bedroom,   first   completed   house.    Exhibition    Grounds.      2 — A   Wrecked    Homek      S — Kitchen.    fir»t    completed    houac      4 Tli* 

business  block  discovers  a  sum  of  money  in  the  wreck  of  his  stores.  6— A  view  over  the  wreck.  ft^Display  window  oi  a  drum  ator*. 
completed  block.  Exhibition  Rrounds.  8 — A  badly  damaged  garage.  9— Another  wreck.  Gottingen  Street.  10 — Remaini  ol  •  hnwi  ea  WclMMad 
Hill.  11 — Oland's  Brewery  after  the  explosion.  18— The  most  curious  wreck  at  Halifax.  IS — Campbell  Road,  skeleton  ot  WOlte  fOMxIlJ  •■  Wt. 
14 — DesoUnion  under  the  moonlight.  16 — Richmond  Hill,  two  sufferers  who  have  lost  home  and  relatives  find  insuranc*  policies  ia  the  rmmm.  !•— 
Another  view  overlooking  the  narrows.  17 — St.  Josephs  old  hall.  Gottingen  St.  18 — Remains  of  the  Dominion  Textile  Cotton  Mill*.  !•— A  badl* 
shaken  apartment  house.  20 — Elm  tree.  2  ft.  in  diameter,  in  the  foreground,  broken  across.  21 — St,  Joseph's  school,  least  damutd  aide,  ij 
Campbell   road  near  the  narrows. 
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of  glass  in  any  of  the  buildings  left  whole  in  the  city, 
nor  as  far  as  tw6  and  half  miles  in  air  line  from  the 
seat  of  the  disaster  was  there  a  pane  of  glass  left. 
Through  the  co-operation  of  acting  city  engineer  Mr. 
Harry  Johnstone,  who  worked  like  a  Trojan  from 
morning  until  night,  we  were  able  to  house  these  people 
and  get  the  water  and  sanitary  conditions  into  the 
camps  and  proceeded  with  as  rapidly  as  possible  and 
relieve  the  afifiiicited  people  of  the  City. 

We  secured  offices  in  the  Halifax  Hotel  and  estab- 
lished at  once  a  permanent  force  to  keep  records  of  all 
the  repairs  and  issue  orders  for  glass  and  beaver  board 


Wintry  conditions  handicapped   construction   woik 

for  a  great  many  of  the  people  who  had  done  their 
own  temporary  repairs.  Mr.  George  Archibald,  who 
succeeded  the  writer  as  Manager  of  Reconstruction 
from  the  first  of  June  this  year,  and  who  had  offered 
his  services,  was  appointed  general  superintendent 
and  with  the  co-operation  of  his  firm  and  staff  and  my 
own  firm  we  were  well  able  to  cope  with  the  situa- 
tion. I'o-day  to  look  back  on  what  was  accomplished 
it  is  simply  marvelous.  To  the  workmen  of  all  parts 
all  over  Canada,  who  rushed  to  the  scene  when  I  sent 
out  the  call  the  writer  cannot  say  enough.  When  you 
realize  the  wintery  weather,  zero  a  great  many  times 
and  below  it,  when  these  men  with  bare  hands  were 
putting  in  glass  and  with  frost  bitten  lingers  stuck  at 
the  work  until  we  had  scores  and  scores  of  them  laid 
up  and  .some  of  them  had  to  have  their  fingers  amputat- 
ed through  the  chivalry  they  had  shown  in  connection 
with  this  repair  work,  then  and  not  till  then  can  you 
realize  the  heartfelt  sympathy  of  these  workmen. 
Through  the  loyalty  of  the  workmen,  as  I  have  already 
stated,  should  go  all  the  praise  as  they  were  the  heroes 
of  this  occasion,  and  each  and  everyone  of  them  de- 
serves the  thanks  of  the  citizens  of  Halifax,  for  the 
wonderful  way  in  which  they  took  hold.  It  is  use- 
less for  men  to  specify  any  particular  part  of  Canada 
or  any  particular  town,  altho  I  may  mention  the  cities 
of  Yarmouth,  Sydney,  Amherst  and  St.  Johns,  to  say 
nothing  of  our  friends  from  the  Quebec  Provinces  and 
even  as  far  distant  as  Toronto  and  London,  all  of  whom 
did  their  bit  towards  relieving  the  distressed.  Also  the 
New  England  States  did  yoenian  work  sending  down 
glaziers  and  supplies.  To  the  Government  of  Maine 
especially  and  to  the  Massachussetts  people  we  owe  a 
debt  of  gratitude  that  we  never  can  repay. 

While  the  temporary  repairs  were  going  on  another 


department  of  our  reconstruction  organization  under- 
took to  rebuild  all  apartment  houses  containing  eight 
groups  in  each,  consisting  of  living  room,  kitchen  and 
two  bed-rooms  with  1)ath  room  complete  for  homeless 
])eople  whose  houses  had  been  destroyed  in  the  disast- 
er. I'orty  of  these  we  built  on  the  Exhibition  Grounds 
and  forty-four  were  built  by  tender  on  the  South  Com- 
mon as  well  as  ten  of  them  built  by  the  Bate,  McMahon 
second  organization  on  the  Garrison  Grounds  con- 
taining sixteen  apartments,  two  and  three  rooms,  with 
hot  and  cold  water  in  every  apartment.  The  rapidit}' 
with  which  this  was  proceeded  with,  figured  out  an 
apartment  per  hour,  which,  considering  the  enormous 
quantities  of  building  materials  which  had  to  be  as- 
sembled in  the  winter,  was  simply  marvelous,  but  as 
I  have  already  stated  the  transportation  companies  did 
everything  in  their  power  to  facilitate  the  movement  of 
freight  iind  deserve  a  great  deal  of  this  gratitude  as 
well  as  the  loyalty  of  the  workmen  which  I  have  al- 
ready mentioned.  We  worked  from  daylight  until 
dark  as  I  have  already  mentioned,  Simday  and  Satur- 
day to  ])ush  this  work  along  so  as  to  take  care  of  the 
distressed  and  honieless  unfortunates. 


Reduce  Cost  of  Standardization 

Standardization  must  play  the  important  role  in 
building  construction  if  we  hope  to  reduce  the  cost  of 
building  construction  after  the  war.  The  old  cry  that 
architectural  effects  cannot  be  obtained  by  the  use  of 
stock  materials  is  absurd  and  needs  no  further  argu- 
ment than  the  calling  of  attention  to  the  long  list  of 
already  standardized  materials  used  in  the  construc- 
tion of  all  types  of  buildings,  and  which  includes  such 
major  materials  as  steel,  plumbing  fixtures,  brick,  lum- 
ber, etc. 

The  list  of  standardized  materials  could  be  length- 
ened to  include  almost  everything  used  in  the  construc- 
tion of  a  building.  There  is  no  logical  reason  why  the 
mill  man  should  be  compelled  to  make  a  dozen  new 
bits  for  every  new  job,  or  why  a  window  should  be  just 
a  little  larger  or  smaller  than  the  stock  size,  or  why 
a  staff  lead  or  trim  should  have  just  a  little  diff'erent 
curve  than  the  one  designed  by  the  same  architect  on 
the  last  piece  of  work. 

This  waste  of  time,  which  means  increased  cost  of 
construction,  is  not  solely  confined  to  the  millman's 
work,  but  is  equally  true  of  almost  everything  in  build- 
ing construction  not  already  standardized.  W^e  can 
hope  for  but  little  reduction  in  the  cost  of  Ijuilding  con- 
struction, due  to  decrease  in  wages,  as  the  history  of 
the  building  trades  proves  conclusively  that  wages 
never  decrease  as  long  as  business  continues'  good.  So 
far  as  a  .standardization  of  wages  is  concerned,  we  can 
hope  that  v.'ages  will  be  uniform — that  is,  labor  in  one 
city  should  not  be  paid  more  for  the  same  work  in 
any  other  city,  simply  because  it  has  been  able  to  force 
a  higher  wage  through  collective  bargaining.  Wages 
should  be  fixed  fairly  and  scientifically.— Philadelphia 
Ledger. 


Halifax  City  Engineer  Recalled 

Major  F.  W.  Doane,  city  engineer  of  Halifax,  N. 
S.,  recently  returned  to  this  country  from  overseas  ^t 
the  urgent  request  of  the  Halifax  Commissioners. 
Major  Doane  has  been  acting  as  quartermaster  in  some 
of  the  English  militarj-  camps. 
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Reconstruction   of  Consumers'  Cord- 
age Plant  at  Dartmouth 


Till",  town  of  Dartmouth,  just  across  the  channel 
from  Halifax,  suffered,  in  ])rop()rtion,  even  more 
severely.  'J"hc  largest  establishment  in  the 
])l;ice  was  the  factory  of  the  Consumers'  Cord- 
age Co.,  located  about  half  a  mile  from  the  spot 
where  the  Mont  Blanc  blew  u[),  wa.s  badly  wrecked 
.by  the  cxjjlosion.  A  description  of  the  repair  and  re- 
construction of  the  buildings,  the  difficulties  met  with, 
and  the  effects  of  the  concussion,  will,  we  believe,  be 
of  interest  to  our  readers,  as  more  or  less  typical  of 
conditions  prevailing  at  the  scene  of  the  disaster. 

Mr.  L.  E.  Dowling,  construction  engineer,  Toronto, 
who  has  been  handling  work  for  this  company  in  Mon- 
teral,  was  sent  for  by  them  on  Dec.  15  to  superintend 
the  restoration  of  the  plant  and  on  the  same  day  set  out 
for  flalifax.  The  conditions  which  had  to  be  contend- 
ed with  were  the  most  trying.  It  was  at  first  found 
impossible  to  obtain  either  labor  (jr  materials,  as  the 
entire  jjopulation,  who  were' uninjured,  were  working 
day  and  night  in  looking  after  the  housing  of  those 
who  were  left  destitute  by  the  destruction  of  their 
homes  and  all  available  material  was  being  used  for 
the  same  purpose.  The  authorities  took  the  stand  that 
the  rate  ])aid  for  both  labor  and  material  should  not 
be  greater  than  the  union  rate  prevailing  in  Halifax 
at  that  time.  This  made  the  employment  of  outside 
labor  extremely  difificult  as  their  fate  was  25  cents  an 
hour  for  common  labour  and  40  cents  for  carpenters, 
which  was  much  lower  than  that  paid  in  other  cities. 
Indeed,  under  the  circumstances,  it  was  im])ossible  to 
induce  men  to  come  to  Halifax  to  help  in  the  recon- 
struction of  the  plant.  On  pointing  out  the  difficidtie-^ 
of  the  situation,  however,  to  the  authorities  they  re- 
moved the  restriction  and  ])ermission  was  given  to  pa\' 
Avhatever  rates  were  considered  necessary,  but  it  was 
stijjulated  that  anyone  employing  outside  labor  which 
he  had  not  himself  imported,  must  first  have  a  written 
statement  from  the  original  employer  to  the  effect 
that  the  deal  was  satisfactory  to  him.  In  this  way,  the 
stealing  of  labor,  for  which  another  employer  had  been 
at  the  expense  of  railroad  fares,  was  prevented. 

It  was  necessary  to  erect  buildings  to  accommodate 
the  workmen  as  no  board  was  available  in  the  city  or 
vicinity.  A  building  35  x  60  feet,  was  put  up  on  the 
grtninds  of  the  comi)any  and  equipped  throughout  with 
the  necessary  furnishings.  Two  of  the  least  badly 
dama,ged  buildings  in  connection  with  the  ])lant  were 
also  put  into  shai)e  and  used  for  the  same  jjurposc. 
In  oirder  to  carry  out  this  work.  car])cnters  had  to  be 
brought  in  from  Toronto  and  kept  at  one  of  the  city 
hotels  till  its  completion.  The  material  used  in  the 
building  was  secured  from  the  wreckage  of  the  plant. 

Owing  to  the  congestion  of  the  government  line-, 
difticulty  was  exiierienced  in  getting  any  materials 
from  outside  jioints,  but  after  a  lai)se  of  about  three 
weeks,  sup])lies,  mostly  obtained  from  C"ampbellton, 
began  to  come  in  slowly  and  the  work  of  reconvtriic- 
tion  was  commenced. 

The  iilant  consisted  of  the  following  hniKlnig-. 
Office  building.  .TO  x  X.^  ft.:  garage.  22  k  52:  twine 
mill,  '»()  X  27," :  boiler  house,  50  x  70;  machine  -1i..p,  'O 


X  90,  iw:  t  IK  y -;  rope  walk,  28  X  1,030;  jute  mill.  100 
ft.  square;  tar  house,  28  x  93;  engine  house  25  x  60; 
l)icker  house,  40  x  52 ;  hemp  store,  50  x  520;  rope  store, 
.50  X  .^00;  yarn  store,  30  x  60;  manager's  bungalow,  45 
x  62;  twister  room,  32  x  280.  Of  these,  the  office,  gar- 
age, tar  house;  picker  house,  hemp  store,  manager's 
bungalow  and  yarn  store  have  to  be  completely  rebuilt 
while  it  was  found  posible  to  repair  the  remainder. 

Owing  to  the  weather  having  turned  very  cold  im- 
mediately after  the  disaster,  all  the  water  pipes  of  the 
heating  and  sprinkler  systems  were  frozen  and  burst, 
no  attention  having  been  paid  to  them  a*;  the  ,-•'--•; 


FiR.l — Machine   Shop  and    Boiler    House 

Fig.  a — East  End  o(  Twine  Factory,  and  Picker  House — The  Picker  HovK. 

thouEh    seeming    little    dAmace-i    at    first    siKht.    had    to    be    completely 

/alioii  u.i-  iiuMi  <M  IV.--  Ui>^vi.  .V:>  .1  iv-ult  the  entire 
systems  had  to  be  renewed,  the  old  material  being  sold 
as  sera]). 

Explosion  Had  Some  Peculiar  Effects. 
The  manner  in  which  the  damage  to  the  buildings 
appears  mainly  to  have  been  caused  was  by  the  lifti"-,; 
up  t>f  the  roof  by  the  inrush  t>f  air  arul  its  druppui^ 
down  again  on  the  walls,  driving  them  out  or  sma.sh- 
ing  them.  Owing  to  the  timbers  being  mortised  and 
tendoned.  they  of  course  remained  out  of  place  after 
the  first  dislocation.  Some  peculiar  circumstances  wen- 
noted  in  connection  with  the  damage  tt»  the  buildings. 
In  the  r'ipe  \\;ilk,  a  narrow   building,  1030  ft.  long,  the 
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roof  of  which  had  split  at  the  angle  of  the  rafters  and 
dropped  into  place  again,  every  second  post  had  been 
knocked  out,  while  th«  "■■balance  remained  stand- 
ing. The  same  peculiar  feature  was  noted  in 
connection  with  the  foundation  piers  of  the  twine 
mill.  In  the  rope  walk  the  rafters  on  the  north 
side  were  split,  while  those  on  the  south  side 
were  intact.  In  the  machine  shop,  illustrated  in  Fig. 
1,- the  weight  of  the  roof,  as  it  dropped  back,  damaged 
the  upper  storey  to  such  an  extent  that  it  had  to  be 
removed,  the  brick  being  used  for  the  construction  of 
a  new  office  building.  As  the  space  was  not  urgently 
required,  a  new  roof  was  placed  on  the  lower  storey 
of  the  former  building.  The  boilet  house,  which  adjoins 
the  machine  shop,  h^d  three  walls  practically  intact, 
while  the  fourth,  close  to  and  sheltered  by  the  ma- 
chine shop,  collapsed.  The  boilers  stood  the  shock 
without  injury,  as  did  also  the  150-foot  smoke  stack. 


Figs.   3  and  4 — The    Twine    Factory    and    the    Jute    Factory — Two    badly 
wreclted    buildings   which   it  was    found    possible   to   repair 

The  latter  took  a  lean  of  9  in.  to  the  north,  but  other- 
wise is  undamaged.  In  the  manager's  house,  which 
was  taken  down  and  rebuilt,  the  timbers  had  the  ap- 
pearance of  being  in  good  .shape,  but  on  the  removal 
of  the  plaster,  all  the  .studding  was  found  to  be  split. 
This  was  undoubtedly  the  case  in  a  great  many  houses 
in  Halifax  and  the  vicinity,  though  in  numerous  in- 
stances walls  which  had  fallen  were  jacked  back  in- 
to position  without  the  removal  of  the  plaster  to  as- 
certain the  condition  of  the  studding.  The  picker 
house  which  is  illustrated  in  Fig.  2,  outwardly  appear- 
ed to  have  sustained  little  inury,  but  on  examination 
the  timbers  were  found  to  be  split  and  damaged  to 
such  an  extent  that  the  building  had  to  be  torn  down 
and  re-erected. 

In  many  of  the  buildings,  where  walls  had  collaps- 
ed, it  was  frequently  found  possible  to  jack  them  back 


into  position  and  use  them  again  after  some  repairs. 
Owing  to  the  difficulty  of  obtaining  materials,  the  spik- 
ing and  bracing  of  split  timbers  was  resorted  to,  and 
in  this  way  much  material  was  saved,  only  $17,000 
worth  of  new  lumber  being  used  in  the  whole  work. 
In  the  case  of  the  twine  factory,  illustrated  in  Fig.  3, 
five  bays  were  blown  out  of  the  west  side  and  seven 
off  the  east.  These  sections  of  the  wall  were  jacked 
back  into  place  and  the  roof  repaired.  The  jute  fac- 
tory, which  is  shown  in  Fig.  4,  was  also  put  into  shape 
by  jacking  back  the  walls  which  had  collapsed,  and 
putting  on  a  new  roof. 

No  Fatal  Casualties 

Badly  as  .some  buildings  were  wrecked,  none  of  the 
employees  were  killed  or  seriously  disabled,  though 
there  were  150  or  160  working  in  the  plant  at  the  time 
of  the  explosion.  Some,  however,  lost  eyes,  and  there 
were  other  injuries  of  a  minor  nature. 

As  mentioned  above,  Mr.  Dowling  and  his  superin- 
tendent, Mr.  Williams,  set  out  for  Halifax  on  Dec.  15, 
and  on  March  27  the  plant  had  been  sufficiently  re- 
stored to  be  put  in  operation  again,  while  the  whole 
undertaking  was  completed  on  July  25,  despite  the 
many  difficulties  under  which  work  had  to  be  carried 
out.  Not  the  least  of  these  was  the  weather,  which 
became  very  cold  and  severe  following  the  disaster. 
Heavy  blizzards  of  snow  impeded  operations,  necessi- 
tating constant  shovelling,  and  the  cold  made  it  very 
unpleasant  for  the  workmen  on  the  job. 


Compressed  Gas  Storage  Tanks  for 
Motor  Vehicles 

The  war  has  developed  the  inventive  genius  of  the 
nation  to  a  wonderful  extent.  The  war  is  also_res])on- 
sible  for  the  gasoline,  or  petrol,  shortage  in  England. 
This  shortage  was  soon  realized  with  the  result  that 
many  minds  were  turned  to  the  solution  of  the  difficul- 
ty. Motor  bus  transport,  which  is  one  of  the  impor- 
tant means  of  transport  in  the  cities  of  England,  was 
placed  in  a  difficut  position  by  lack  of  fuel  and  those 
interested  began  to  look  for  a  substitute.  The  first 
innovation  was  the  appearance  on  the  streets  of  a  motor 
bus  with  a  duck  gas  container,  secured  to  the  top.  This 
container  resembled  a  small  sausage  balloon  and  had 
to  be  re-charged  at  frequent  intervals.  Notwith- 
standing the  apparent  drawbacks  to  this  equipment, 
it  was  successfully  used.  Word  now  comes  that  the 
London  Motor  Bus  Company  have  equipped  their  cars 
with  steel  cylinders  to  contain  compressed  gas.  The 
busses  with  this  equipment  have  been  tried  out  and 
proclaimed  to  be  satisfactory  by  the  company.  This 
is  another  instance  of  the  ability  of  England  to  meet 
any  emergency. 


Easy  Application  of  Wall  Board 

The  rapidly  increasing  use  of  wallboard  is  indicated 
by  the  fact  that  special  molding  has  been  designed  to 
use  with  this  product  and  make  its  application  easy. 
The  vail  l)oard  is  held  in  place  by  means  of  a  stop, 
so  that  il  is  no',  necessary  to  drive  any  nails  thru  the 
board  itself.  A  considerable  variation  is  thus  allowed 
for,  due  to  expansion  and  contraction,  settling  of  the 
walls,  etc.,  without  buckling  the  board.  This  mould- 
ing allows  satisfactory  panel  arrangement,  eliminate 
the  need  of  headers  or  nailing  pieces,  makes  unneces- 
sary the  exact  spacing  of  studding,  and  obviates  trouble 
around  door.-:  and  windows. 
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How    Electrical    Services    Were    Affected- 
Repair  and  Employment  for  Relief  Work 


The  Explosion  and  the  Telephone 

By  W.  H.  Hayes 

Til  E  plant  of    the    Maritime  Telegraph  &  Tele- 
l)hone  Company,  Ltd.,  comparatively  speaking, 
received  little  damage  outside  the  area  in  the 
vicinity  of  the  explosion,  and  otherwise  was  in 
full  operation  slK)rtly  after  the  explosion  occurred. 

All  the  buildings  of  the  comi)any  were  more  or  less 
damaged.  The  "Lome"  central  office  building  most  of 
all,  it  being  in  the  north  end  of  the  city. 

Local  and  Long  Distance  Lines  Wrecked. 

All  the  ])otes,  cables,  wires  and  telephdues  in  the  de- 
vastated area  were  of  course  almost  wiped  out  of  ex- 
istence, and  those  that  were  not  were  .so  broken  and 
tangled  u])  with  electric  light  and  power  wires,  they 
were  of  no  further  use.  The  long-distance  lines  of  the 
comi)any  passed  right  by  the  sjjot  where  the  ill-fated 
boat  ex])loded,  -md  were  on  ])oles  35  to  40  feet  in 
height,  along  with  the  wires  of  the  Western  Hnion 
Telegraph  Company.  A  gaj)  of  one  mile  was  blown 
in  this  line  of  poles. 

The  "St.  Paul"  central  office  building,  located  in 
the  centre  of  the  city,  had  the  majority  of  its  windows 
blown  in,  as  also  the  Head  Office  builidug  located  near 
by.,  a  number  of  the  employees  being  more  or  less 
cut  about  the  hands  and  face  with  flying  glass.  The 
"Harbor"  central  office  building,  located  across  the 
harbor  in  Dartmouth,  had  all  its  doors  and  windows 
blown  in,  but  no  one  was  hurt. 

The  comi)any  had  just  comi>Ieted  a  fine  new  central 
office  building  on  Sackville  street,  opposite  the  Citadel 
Hill,  which  they  have  since  occupied  as  the  "Sack- 
ville" central  office,  replacing  the  old  "St.  Paul"  office. 
This  new  building  had  all  the  doors  and  windows 
blown,  some  out  and  others  in.  It  had  just  been  fitted 
up  with  the  latest  type  of  switchboard  and  would  have 
been  put  into  service  two  days  later.  While  the  ex- 
])losion  delayed  the  putting  of  it  into  service,  it  also 
forced  the  change  to  be  made  at  the  very  first  oppor- 
tunity, owing  to  the  congestion  in  the  old  office.  The 
change  was  therefore  made  on  the  night  of  December 
22nd,  two  weeks  after  the  explosion.  .\  staff  of  North- 
ern l-'lectric  Company's  men  were  at  work  in  this 
building  when  the  exi)losion  occurred,  finishing  up  the 
work  of  installing  the  new  e(iuii)meut,  and  some  of 
them  were  very  badly  cut  with  the  flying  glass.  A 
great  deal  of  the  glass  in  small  particles  got  into  the 
fine  parts  of  the  equipment,  necessitating  a  great  deal 
of  tedious  work  to  remove. 

With  the  excejition  of  two  of  the  young  lady  oper- 
ators, who  were  off  duty  at  the  time,  and  who  were 
instantly  killed  at  their  homes,  all  the  employees  of 
the  Company  escaped  serious  injury  and  were  soon  at 
work  again. 

Switchboard  Equipment  Escapes  Damage. 

The  fact  that  none  of  the  e(|ui])ment  in  the  way  of 

switchboards,  etc.,  in  the  central  offices  sustained  any 

damage,  enabled  the  company  to  restore  the  service 

to  most  of  the  subscribers  not  in  the  devastated  .nrea. 

'Assistant  Manager.  Maritime  Telegraph  and  Telephone  C" 


with  very  little  delay.  It  i-;  not  likely  there  would 
have  i)een  any  interruption  whatever  to  the  continuity 
ofv  the  service,  except  for  the  report  circulated  imme- 
diately after  the  explosion,  that  another  explosion  wa.s 
inmiinent,  and  the  order  for  every  one  to  get  out  into 
the  open.  This  caused  every  employee  to  flee  for  safe- 
ty along  with  the  rest  of  the  population,  leaving  the 
switchbftards  to  run  themselves.  This  condition  lasted 
for  about  one  hour  an<l  a  half,  when  word  was  sent 
around  that  all  danger  was  passed.  The  operators  and 
other  employees  then  began  returning  to  work  in  ones 
and  twos  until  a  full  staff  was  on  hand. 

In  the  meantime  the  central  office  batteries  had  run 
down  and  required  recharging.  This  could  not  be  done 
until  the  jwiwer  company  turned  on  their  current, 
which  they  were  very  l<">th  to  do  owing  to  the  possibil- 
ity of  starting  fires  through  damaged  wiring.  However, 
after  consulation  with  the  City  I^lcctrician,  Mr.  Colpitt. 
it  was  decided  to  take  the  risk.  Fortunately  it  caused 
no  further  damage  and  the  switchboards  were  soon 
in  full  operation  in  the  "St.  Paul"  office,  but  the 
"Lome"  office  being  in  the  area  cut  off  by  the  explos- 
ion, it  was  two  days  before  current  could  be  turned  on 
to  charge  the  batteries  in  that  office.  Luckily  the  bat- 
teries had  sufficient  life  to  carry  the  load  until  the  cur- 
rent was  available. 

In  the  "Harbor"  office  the  battery  charging  current 
is  supplied  frf)m  Halifax  by  submarine  cable  across 
the  harbour;  this  cable  had  been  damaged  and  no  cur- 
rent was  available  there.  This  was  overcome  tempor- 
arily by  the  installation  of  a  complete  gas  engine  and 
motor  in  one  unit,-  which  did  the  work  until  the  cur- 
rent from  the  usual  .source  could  be  su])plied. 

The  first  thing  required  was  to  get  the  openings  in 
the  different  buildings  closed  up  before  night  set  in. 
(|uick  and  intelligent  work  on  behalf  of  the  staff  thi> 
was  fairly  well  accomplished. 

Telephone  Connection  witTi  Dartmouth  Severed. 

rile  telephone  connection  between  Halifax  and 
Dartmouth  is  maintained  by  means  of  .submarine  cables 
carrying  100  wires.  These  cables  were  found  to  be 
working  immediately  after  the  explosion  but  not  (or 
long;  they  had  been  damaged  but  not  enough  to  cut 
them  otf  entirely.  However  the  storms  that  came  np 
right  after  comi>leted  the  work,  and  the  service  was 
cut  off  between  the  two  places.  It  was  impossible  to 
stop  out  on  the  harbour  in  order  to  take  the  cables 
up  to  make  repairs,  or  to  lay  new  cables,  owing  to  the 
severity  of  the  storm,  which  raged  day  after  day. 
Consequently  before  the  weather  m<">derated  a  number 
of  ships  had  been  blown  up  and  down  the  harlH)ur. 
dragging  their  anchors  to  such  an  extent  that  they 
caught  in  the  cables,  and  twisted  and  shifted  them 
about  so  that  they  were  completely  ruined  and  unfit 
for  further  use.  Fortunately  a  new  100  wirr  '^' 
was  already  in  .stock  and  as  soon  as  it  was 
to  do  so  this  was  laid  across  the  harbour,  but  a  \\cck 
or  ten  days  had  elapsed  during  which  time  Halifax 
and  Dartmouth  were  telephonically  .severed. 

.\fter  getting  the  operating  force  at  the  switch- 
boards and  the  opening  in  the  buildings  closed  up  tern- 
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jjorarily,  attention  was  next  turned  to  getting  the  Long 
Distance  Lines  in  working  order.  It  was  impossible 
to  rebuild  the  blown  away  part  of  the  pole  line  owing 
to  the  fires  which  were  raging  and  the  rescue  work 
going  on,  even  if  the  help  and  material  had  been  avail- 
able, which  it  was  not.  Some  other  means  had  to  be 
found  to. bridge  the  gap  and  that  without  delay.  This 
was  done  by  connecting  all  the  Long  Distance  lines, 
where  they  i)ass  through  Rockingham,  about  three 
miles  north  of  the  centre  of  the  City,  on  to  the  local 
suburban  lines  running  in  that  direction,  which  enter 
the  City  via  a  different  route  to  that  of  the  Long  Dis- 
tance lines,  and  which  were  not  damaged  by  the  ex- 
plosion. This  temporary  arrangement  enabled  the  Com- 
panv  to  j)lace  its  main  Long  Distance  lines  into  ser- 
vice the  next  day  afte'r  the  explosion,  the  superimpose 
on  one  of  them  a  telegraph  circuit  through  to  Boston 
for  the  Associated  Press  service,  which  carried  the  first 
full  account  of  the  disaster  to  the  outside  world. 

A  i)iece  of  iron  from  off  the  doomed  boat,  weighing 
about  25  lbs.,  came  crashing  through  the  roof  of  the 
"Lome"  central  office  building  and  landed  about  two 
feet  from  the  oi)erators,  embedding  itself  in  the  floor. 
It  just  escaped  the  switchboards  by  about  two  inches. 
This  building  at  first  sight  appeared  to  be  a  total 
wreck ;  all  the  windows  gone  and  many  of  the  doors ; 
the  back  part  of  the  building  being  broken  away  from 
the  front  part,  and  daylight  could  be  seen  through  the 
walls  in  many  places.  Bits  of  boards,  canvas,  cotton 
and  every  conceivable  thing  that  could  be  got  were 
used  to  close  up  these  openings.  Even  the  window 
blinds  were  torn  down,  those  that  had  not  been  blown 
down,  and  used  for  this  purpose.  When  the  blizzard 
came  the  next  day  the  staff  suffered  considerably  from 
lack  of  heat.  It  was  impossible  to  keep  the  building 
warm  with  the  regular  heating  aj^paratns  owing  to  the 
drafts  blowing  through  in  every  direction.  Temporary 
stoves  were  obtained  as  quickly  as  i)ossiblc,  and  more 
permanent  repairs  were  made  speedily.  Only  in  this 
way  was  it  possible  to  get  ahjug  and  keep  the  staff  at 
wf)rk. 

Extent  of  Damage. 

The  number  of  telephones  lost  and  destroyed  were 
between  800  and  900,  and  all  in  the  devastated  area. 
The  total  direct  cost  of  the  damage  to  the  Company 
will  be  about  $65,000.  The  indirect  cost,  that  is,  the 
expenditures  the  Company  will  be  compelled  to  make 
owing  to  changes  being  forced  upon  them  on  account 
of  the  explosion,  will  probably  be  over  one  hundred 
thousand  dollars  alone. 

The  outstanding  feature  of  the  work  was  the  loyal 
self-sacrificing  work  of  the  operators  at  the  switch- 
boards and  the  repairmen  who  had  to  face  the  awful 
weather  and  keep  it  up  day  and  night.  The  operators 
were  at  the  switchboards  continually,  their  meals  were 
brought  in  to  them,  and  at  first  it  was  necessary  to 
supply  them  with  sleeping  accommodations.  Owing  to 
the  severe  weather  conditions,  and  no  street  cars  in 
operation  it  was  necessary  to  convey  the  staff  of 
about  80  operators  to  and  from  their  homes  or  places 
of  refuge.  This  work  of  course  had  to  be  performed 
1)y  the  men  of  the  staff,  with  motors,  sleighs  or  any 
form  of  conveyance  possible  to  obtain  that  would  ans- 
wer the  purpose. 

The  extra  demand  on  the  service  was  enormous: 
the  Relief  Committee,  the  temporary  hospitals.  Rail- 
way and  others  all  wanted  additional  and  .special  ser- 
vice to  assist  them  in  their  humane  work  of  helping  to 
relieve  the  suffering.    Lines  had  to  be  built,  telephones 


installed,  and  also  a  number  of  pri\ate  switchboards 
were  wanted  to  properly  take  care  of  the  vast  amount 
of  calling.  Hundreds  of  people  did  nothing  else  all 
day  long  but  sit  with  the  telephone  in  hand  calling  and 
receiving  calls,  and  when  necesj^ary  to  leave  others  took 
their  place  and  thus  kept  it  going.  It  was  all  supplied 
and  the  service  rendered  as  well  as  it  was  humanly 
possible  to  do  so. 


Electrical  Installation  and  Repairs 

HALIFAX  in  pre-war  days  could  never  be  called 
a  well  lighted  city,  although  some  attempts 
had  been  made  to  introduce  modern  lighting 
into  the  business  districts,  but  with  war  regu- 
lations in  force  street  lighting  was  greatly  curtailed, 
and  aside  from  a  stray  arc  lamj)  and  the  light  irom 
show  windows,  streets  were  dark.  The  explosion  of 
December  6th  finished  the  street  lighting,  as  practical- 
ly every  window  in  the  city  was  destroyed,  and  con- 
sequently all  store  doors  and  windows  were  boarded 
u])  and  the  meagre  light  from  these  sources  cut  oft'. 
The  exphjsion  badly  damaged  the  light  and  power 
lines  of  the  Nova  Scotia  Tramway  Company,  and  they 
were  practically  wiped  out  in  the  dev^astated  area,  al- 
thougli  in  those  districts  of  the  city  where  their  poles 
were  left  standing,  they  made  very  quick  recover)-, 
and  with  emergency  gangs  accomplished  wonders  in  a 
very  short  time  in  the  matter  of  restoring  these  ser- 
vices. 

Naturally  all  repair  work  was  sadly  handica]jped 
by  the  necessity  of  workmen  having  to  look  after  their 
missing  relatives  and  friends,  getting  the  injured  to 
hos])itaIs  and  providing  some  protection  for  their  fam- 
ilies and  many  of  the  Tramway  Comjiany's  employees, 
including  foreman  and  inspectors,  were  either  killed 
or  injured.  'J'he  blizzard  of  Dec.  7th  and  succeeding 
days  tied  u])  all  transportation  and  held  up  repair  work 
on  the  lines,  as  well  as  causing  additional  serious  dam- 
age ;  street  car  traffic  was  utterly  demoralized  for  days 
and  the  task  of  getting  the  roadways  clear  and  the  lines 
in  working  order  was  herculean. 

Darkness  Hampers  Relief  and  Repair  Work. 

The  lack  of  light  in  the  north  end  of  the  city  was 
a  great  drawback  to  those  engaged  in  rescue  work, 
and  the  available  supply  of  Daylos  was  quickly  in  use. 
Many  of  the  automobiles  engaged  in  this  work  carried 
a  supjily  of  candles  for  the  use  of  householders  who 
were  without  light  of  any  description,  and  those  trying 
in  the  darkness  to  effect  temporary  re])airs  to  their 
homes. 

After  the  urgent  rescue  work  had  been  attended 
to,  the  first  great  rush,  as  far  as  the  electrical  houses 
were  concerned,  was  the  supplying  of  lamps  and  effect- 
ing necessary  repairs  to  the  equipment  in  the  hos- 
pitals, shelters,  bakeries,  groceries  and  household  fur- 
nishing stores  ;followed  by  the  equipping  of  churches, 
basements,  schools  and  any  available  place,  as  tem- 
porary homes  for  hundreds  of  families.  With  the  rush 
of  hospital,  relief  and  repair  parties  to  the  city,  it  was 
necessary  to  equip  any  vacant  buildings  which  were 
suitable,  as  camps,  bunkhouses  and  dining  rooms  and 
the  available  electrical  workers  in  the  city  were  far 
from  sufficient  to  look  after  this  necessary  work,  and 
many  were  brought  in  from  outside  places,  Montreal 
and  Quebec  supplying  the  major  portion. 

As  soon  as  the  relief  work  was  thoroughlv  organiz- 
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cd  and  put  on  a  iJciiuaiicnt  wuikiiig  l>a^i^,  ilic  m. ti- 
ter of  erecting  temporary  homes  for  several  liundred 
fanvilics  was  taken  u\)  energetically  and.  approximately, 
a  thousand  flats  have  been  erected  and  furnished  in  a 
very  comfortable  manner  for  the  use  of  tlvjse  who 
lost  their  homes,  until  such  time  as  the  datnaged 
houses  have  been  made  habitable,  or  new  ones  erected. 
Tlie  damage  done  to  the  interior  of  the  houses  through- 
out the  city  and  which  externally  ai)()eared  to  be  in 
Mood  condition  has  been  enormous  and  the  plaster  in  a 
large  percentage  in  the  houses  in  the  city  has  fallen, 
or  has  been  damaged  to  sucii  an  extent  as  to  make 
its  removal  necessary.  'I'his  necessitates  a  very  great 
(leal  of  electrical  repair  work,  especially  in  the  older 
bouses  where  the  installations  are  far  from  modern, 
end  the  city  inspector  now  insists  that  wherever  it  is 
necessary  to  remove  the  ])laster,  all  electrical  instal- 
lati(jns  be  made  i^erfectly  modern  and  uj)  to  a  stand- 
ard that  will  comply  witli  the  lattst  regulations  of  the 
Board  of  h'ir'-  Underwriters. 

'I'here  are  many  hundreds  of  jobs  of  this  nature  to 
be  done  in  the  city,  as  well  as  the  installations  in  the 
new  ifiodern  and  hydrostone  hcjuses  being  erected  by 
the  conimission.  A  great  deal  of  electrical  work  is  be- 
ing called  for  in  connection  with  new  buildings  being 
erected  l)y  the  Military  and  Naval  authorities  and  by 
the  Railway,  in  sheds,  docks,  passenger  station  and 
car  cleaning  plant,  and  a  yery  great  deal  of  work  in 
buildings  being  erected  or  enlarged  for  commercial 
purposes  and  in  connection  with  the  enlarging  of  the 
dry  dock  and  the  erecting  and  e(piip|)iiig  of  the  plant 
of  the  Halifax  Shipbuilding  Comi)any.  There  is  not 
sufficient  electrical  labor  to  handle  this  work  and 
great  delays  are  being  occasioned  thereby.  There  arc 
splendid  opportunities  at  the  present  time  for  a  large 
miniber  of  competent  wiremcn  and  linemen  and  s])len- 
did  wages  with  abundant  o])i)ortunity  for  working  all 
thV  overtime  thev  desire  at  inflated  rates. 


Fire  Alarm  and  Lighting  Services 

T}\K  explosion  resulted  in  serious  damage  to  the 
tire  alarm  and  the  lighting  systems  of  the  city. 
The. former  was  put  completely  out  of  commis- 
sion. 'Jhe  storage  battery,  which  supplied  its  energy 
was  thrown  from  the  racks  to  the  floor  by  the  concus- 
sion, and  the  circuits  were  all  broken  down,  in  many 
places  in  the  city.  In  the  devastate<l  area  signal  boxes 
were  all  destroyed,  .some  of  them  i)eing  carried  over 
1(X)  yards  from  their  original  positions.  The  immedi- 
ate difficulty  was  to  establish  a  service  of  some  char- 
acter, and  in  order  to  do  this  it  was  necessary  to  have 
current.  Fortunately  Dalhousie  College  had  a  set  i>f 
batteries  of  a  type  used  for  this  pur])ose,  and  Mr.  V. 
R.  ('oli)itt,  the  city  electrician,  was  able  to  borrow  it. 
There  being  no  means  of  direct  communication  with 
places  outside  the  city  an  order  was  placed,  within  an 
hour  from  tho  time  of  the  explosion,  with  the  Northern 
Electric  Co.  for  new  equipment.  The  company  took 
energetic  action,  and  immediately  sent  to  the  nearest 
])iiint  out  of  tho  city  where  it  was  possible  to  get  in 
communication  with  outsi<le  wires  in  order  to  rush 
the  order  through.  With  the  helj)  of  Dalhousie  Col- 
lege and  of  some  Northern  I'^lectric  men  who  happen- 
ed to  be  in  the  city,  the  city  electrician  was  able  to  get 
a  i)art  of  the  system  in  working  i.irder  the  second  day 
after  the  exjjlosion.  The  greater  part  of  the  .system 
howe\  er,  had  to  be  carefully  gone  over,  as,  due  to  > 


iii>Moii,  many  bo.xcs  were  out  oi  adjustment  aii'J  '  ' 

not  respond  (|U)ckly  to  the  alarm, 

'J'he     electric     lighting     service      was  ly 

demoralized,  but  after  jiatrolling  the  husin'  xm 

of  the  city,  energy  was  turned  into  the  lines  in  the 
afternoon  of  the  day  of  the  cxplcsion.  'I'hc  light  ser- 
vice in  the  devastated  area  was  entirely  destro)-cd, 
the  poles,  (which  carry  the  lighting  and  street  railway 
wires) — being  broken,  and  the  wires  thrown  down,  in- 
cluinding  the  i)ortion  of  the  high  tension  line  serving 
the  town  of  Dartmouth.  Pending  the  new  lay-out  of 
this  part  of  the  city  by  the  Relief  Commission,  noth- 
ing has  been  done  towards  reinstalling  the  lines.  The 
plans  of  the  Commission  arc  to  establish  an  under 
ground  service  in  the  district  referred  to,  with  orna- 
mental iKjles  for  street  lighting.  The  city  is  negotiat- 
ing with  the  Halifax  Power  Co.  with  a  view  to  the 
street  lighting  being  undertaken  by  that  company, 
with  energy  frf>m  a  water  power  on  the  North  I£a.st 
River,  18  miles  from  Halifax.  If  these  negotiations  are 
completed  the  city  will  be  ecjuippcjl  with  about  1,000 
lam])s,  consisting  of  luminous  arcs  and  nitr^  ii- 

descent  lamps  of  different  capacities,  the  ii> 

for  the  business  section  and  the  small  ones  for  the  resi- 
dential districts.  The  j)r(--(iit  v\^fiin  ,(m~istv  m'  -,  •.it'ii-. 
of  enclosed  arc  lamps. 

The  outside  wiring  ~iiu.iii"ii  tnnmj;ii"iit  tiu-  pro- 
vince has  been  put  under  the  charge  rtf  the  Provincial 
Public  Utilities  Commission,  which  is  ;  _r  a  set 

of  rules  to  be  .shf)rtly   issued   to  all   c  .  This 

will  result  in  the  line  work  being  greatly  unproved  and 
standardized  throughout  the  province,  where  climatic 
and  other  conditions  are  exceptionally  severe. 


Concrete  for  Skirtings 

It  is  suggested  that  cement  should  he  enipKiyed 
for  .skirting  in  place  of  the  ordinary  w<HKlen  skirting, 
not  only  for  hygienic  rea.sons,  but  because  it  is  les^ 
liable  to  damage  fmm  the  movements  of  fumitun-. 
&c.  Cement  skirting  has  nt)  corners  or  angles  to  har- 
bour or  collect  dust  and  dirt,  and  is  therefore  more  ea^ 
ily  kept  clean.  It  is  a  .scheap  as  wood,  and  having  re- 
gard to  the  fact  that  it  is  less  liable  to  damage  than 
wood,  it  suggests  it.self  as  particlarly  sunitabic  for 
hospitals,  .sanatoria,  and  other  munici]>al  in>titutioii> 

.\  water  tower  in  Tillsonburg.  ( )nt..  and  a  public 
bath  in  Montreal  have  been  destroyed  by  lire,  the 
loss  in  each  case  being  in  the  neighborhood  of  S.V).- 
000.  The  destruction  of  the  water  tower  has  left  the 
residents  of  Tillsonburg  without  water  for  domestic 
or  lawn  service.  The  hre  feind  has  had  the  laugh  on 
Canadians  for  many  years,  but  surely  he  has  never 
shown  himself  more  disdainfully  triumphant  tl 
attacking  the  very  strojirrholds  <'.f  his  direst  {<h 


1  Mv     loionto    >,i\ic    iio(iLri\    I  Iv 

adopted  the  recommendation  of  a  ~  it 

an  effort  be  made  to  take  .id\ 
cial  government's  oflfer  to  loan  n; 
poses  at  a  low  rate  of  interest  to  mun: 

the  Toronto  Housing  Company  he  askc.i  i .v.  -m; 

gestion  and  to  co-operate  and  that  city  owned  land  he 
utilized.    The  further  recommendation  ^ 
that  the  governemnt  he  aske<l  to  nj<Kli; 
that  people  owning  their  .iwu  lan<!  may  >ccurc  a  loan 
not  to  exceed  $2,500  by  giving  a  rtr.st  mortgage  to  t) 
\  ernment  secured  by  a  guarantee  of  the  citv. 
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August  28,  i'.ds 


The  Furness,  Withy 
Concrete  Pier 


Company  Reinforced 
at  Halifax,  N.S. 


By  A.  F    Dyer,  C.  E. 


OWING  to  the  collapse  of  portion  of  their  tim- 
ber pile  wharf  in  the  spring  of  1915  the  Fur- 
ness-Withy  Steamship  Company  decided  to 
remove  the  whole  of  the  timber  pier  and  re- 
place it  by  a  permanent  concrete  structure.  With  this 
end  in  view  they  called  in  the  Nova  Scotia  Construc- 
tion Company  who  had  just  completed  a  large  reinforc- 
ed concrete  pier  at  Halifax  for  the  Canadian  Govern- 
ment Railways,  to  submit  designs  and  proposals.  Plans 
were  pi:eparade  and  a  contract  was  entered  into  with 
the  above  company  in  September,  1915,  for  the  con- 
struction of  a  reinforced  concrete  pier  590  feet  in 
length  by  90  feet  wide,  carrying  a  single  storey  shed 
514  feet  by  70  feet,  and  the  work  immediately  started. 

The  type  of  construction  chosen  was  that  of  a  rein- 
forced concrete  floor  supported  on  steel  cylinders  sunk 
to  rock  and  filled  with  concrete,  the  shore  end  of  the 
floor  being  carried  on  a  gravity  section  concrete  retain- 
ing wall . 

The  first  operation  was  to  remove  the  old  timber 
pier.  This  pier  had  been  built  about  sixteen  years  ])re- 
vious  and  it  had  been  built  over  a  former  smaller 
wharf.  The  sixteen  year  old  spruce  and  hemlock  piles, 
although  in  places  badly  attacked  by  limnoria,  were, 
on  the  average,  in  fair  condition  and  easily  pulled,  but 
the  piles  of  the  older  wharf  were  mere  stumps  which 
gave  more  trouble. 

As  the  water  under  the  shore  end  of  the  old  pier 
was  found  to  be  very  shallow  dredging  had  to  be  car- 
ried out  in  order  to  obtain  a  depth  of  ten  feet  at  low 
water  to  provide  sufficient  water  for  the  floating 
plant.  This  dredging  was  done  by  means  of  a  1^ 
cubic  yard  "orange  i)eel"  bucket.  Over  two  hundred 
pile  stumps  were  pulled  by  this  dredge. 

The  bulkhead  wall  of  the  old  pier  consisted  of  a 
heavy  dry  stone  wall  built  on  timber  cribwork.  As 
the  deck  level  of  the  new  pier  was  to  be  six  feet  above 
the  top  of  this  stonework  it  was  found  necessary  to 
discard  this  old  wall  and  to  build  a  new  wall  which 
would  conform  with  the  type  of  construction  of  the 
new  pier.  Rock  bottom  was  found  at  a  depth  of  about 
twelve  feet  below  low  water  of  spring  tides  and  a  grav- 
ity section  concrete  wall  was  put  in.  This  wall  was 
built  in  three  sections,  the  excavation  and  concreting 
being  carried  out  in  the  dry  inside  coiTerdams  made 
of  a  single  line  of  U.  S.  steel  sheet  piling.  The  same 
piling  was  used  for  the  three  sections,  being  driven  to 
refusal  by  a  drop  hammer  weighing  1,800  lbs. 

The  cofferdams  were  rectanguar  in  shape  about  40 
feet  by  14  feet  and  a  6-inch  steam  driven  centrifugal 
pump  was  used  for  unwatering  and  keeping  dry.  Coal 
dust,  fine  cinders  and  sawdust  were  all  -used  in  order 
to  stop  leakage  through  the  cofferdam,  fine  cinders 
being  found  to  be  the  most  satisfactory  as  well  as  be- 
ing the  cheapest. 

The  maximum  head  of  water  dealt  with  was  about 
21  feet,  and  the  amount  of  leakage  at  this  depth  was 
remarkably  little,  no  difficulty  was  found  in  stopping 
any  leak  which  might  develop  between  two  sheet  piles 
by  simply  throwing  quantities  of  fine  cinders  down  the 
Outside  of  the  piling,  the  rush  of  water  carrying  the 
cinders  into  the  joint  and  thus  stopping  the  leak.  Some 


difficulty,  however,  was  encountered  in  dealing  with 
blows  under  the  piling  and  as  the  excavation  neared 
the  rock  a  constant  watch  had  to  be  kept  to  deal  with 
any  signs  of  blowing.  The  remedies  were  the  further 
driving  of  the  piles  if  possible  and  the  heaping  up  of 
materials  in  bags  and  in  the  loose  outside  the  danger 
spot. 

On  the  completion  of  the  three  main  sections  of 
the  wall  the  excavation  and  concreting  of  the  two 
small  closing  sections  were  carried  out  in  the  wet, 
sheet  piling  being  us.ed  to  act  as  forms  for  the  con- 
crete below  water  level . 

Not  more  than  5  per  cent  of  the  piles  were 
<lamaged  to  any  extent  by  being  driven  and  used  in 
the  three  cofferdams.  The  pulling  of  the  ])iles  was  not 
a  very  difficult  operation  except  in  the  few  cases  where 
the  bottom  ends  of  the  piles  had  been  bent  and  split 
by  coming  in  contact  with  boulders.  In  these  cases  it 
was  found  necessary  to  pull  groups  of  three  or  four 
piles  at  one  time.  Three  sheeve  blocks  carried  by  the 
l)ile  dri\cr  with  the  occasional  use  of  a  steel  rail  as  a 
lever  in  starting  a  pile  were  used  throughout  for  pull- 
ing the  piles. 

The  face  forms  for  the  wall  from  low  water  level 
to  18  inches  above  high  water  level  were  of  4  in.  hard 
pine  ])lanks  securely  spiked  to  vertical  timbers  em- 
bedded in  the  concrete  and  anchored  with  steel  bolts. 
These  forms  have  been  left  on  the  face  of  the  wall 
to  protect  the  concrete  against  frost  action  between 
tide  levels. 

The  contract  plans  and  specifications  called  for  the 
driving  of  large  reinforced  concrete  piles  within  the 
steel  cylinders,  which  were  then  to  be  filled  with  con- 
crete, except  wherever  the  steel  cylinders  were  sunk 
to  bed  rock  in  which  cases  the  piles  were  to  be  omit- 
ted. The  contractors  decided  that  they  would  exca- 
vate to  rock  in  every  case  and  work  was  started,  a 
"Harris  excavator"  being  used  for  the  excavation.  This 
machine  operated  an  "orange  peel"  bucket  and  was 
carried  on  a  scow. 

For  about  two  hundred  feet  out  from  the  bulkhead 
considerable  trouble  was  met  with  in  this  excavation 
owing  to  the  presence  of  an  old  timber  crib  which  was 
found  sunk  in  the-  mud  and  also  to  the  very  tough 
nature  of  the  boulder  clay  which  overlay  the  rock  and 
resource  had  to  be  made  to  dynamite. 

Three  holes  for  the  smaller  cylinders  and  four  holes 
for  the  larger  ones  were  sunk  to  the  rock  and  loaded 
with  cartridges  2  in.  in  diameter  and  30  in.  long,  filled 
with  60  per  cent  "Forcite".  In  some  cases  where  the 
depth  of  clay  was  great  a  second  set  of  holes  had  to 
be  blown  before  the  rock  could  be  laid  bare. 

Towards  the  outer  end  of  the  pier  no  clay  was  met 
with,  there  being  only  considerable  silt  and  stone  fill- 
ing overlying  the  rock. 

The  plans  called  for  four  cylinders  per  bent,  the 
two  outside  ones  being  six  feet  in  diameter  and  the 
two  interior  ones  seven  feet.  The  bents  are  .spaced 
30  ft.  3in.  apart,  and  the  four  cylinders  are  spaced  25 
ft.  9  in.,  30  ft.  0  in.  and  25  ft.  9  in.  centre  to  centre. 

The  cylinders  are  made  up  with  ^4  '"•  steel  plates 
having  rivetted  lap  joints.    These  were  fabricated  by 
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the  Maritime  Bridge  Company  of  New  Glasgow,  N. 
S.,  and  were  slii])pcd  on  car.s  to  Halifax  ready  for  use. 
The  lengths  of  the  cylinders  were  determined  hy  prob- 
ings  to  rock  and,  as  a  rule,  worked  out  very  well. 

The  contractors  for  the  pier  unloaded  the  cylinders 
from  the  cars  on  to  a  scow,  which  conveyed  them  to 
the  site  of  the  work. 

The  foundations  for  a  bent  of  cylinders  having  been 
excavated  to  the  rock,  guiding  tindx-rs  fastened  to  the 
pier  falsework  were  set  so'  as  to  hold  the  cylinders  in 
correct  position  when  being  set.  The  cylinders,  as  re- 
([uired,  were  then  tipped  endwise  into  the  water  and 
raised  into  a  vertical   position    by    a   floating  derrick 


which  set  each  in  its  location  as  marked  by  the  timber 
frames. 

A  helmet  diver  was  tiien  sent  tiowii  each  cylinder 
to  thoroughly  scrape  and  clean  the  foundation  and 
also  to  close  ii\)  any  apertures  which  might  exist 
around  the  bottom  edge  of  the  cylinder. 

The  setting  of  the  cylinders  was  found  to  be  a  com- 
paratively easy  piece  of  work.  In  fine  weather,  when 
there  was  little  wind,  the  four  cylinders  of  one  bent 
could  be  set  and  secured  in  about  eight  hours. 

Owing  to  the  distance  of  30  ft.  3  in.  between  the 
bents  of  cylinders  it  was  necessary  to  drive  temporary 
wooden    ])i1<-<   to   support   the    formwurk    for   the   pier 
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deck.  Two  rows  of  piles  at  ten  feet  centres  were 
driven  between  each  bent ;  these  were  capped  with  10 
in.  X  10  in.  timbers  running-  parallel  to  the  bents  and 
braced  with  diagonal  bracing. 

After  the  setting  of  a  bent  of  cylinders  it  was  found 
advisable  to  drive  one  full  row  of  piles  outside  of  the 
newly  set  bent  and  a  few  of  the  piles  at  each  end  of 
the  second  row  in  order  that  the  empty  cylinders 
might  be  held  securely  in  a  vertical  and  correct  posi- 
tion by  bracing  to  the  piles  until  they  were  filled  with 
concrete. 

The  concrete  used  for  cylinder  filling  was  mixed  in 
the  proportions  of  1  part  cement,  2y>  j)arts  sand  and 
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scow. 


upended    from 


5  ])arts  broken  gravel,  and  it  was  de])osited  under  wa- 
ter by  a  bottom  dumping  bucket  which  held  one  batch 
of  20  cubic  feet.  1^  in.  square  twisted  rods  were  set 
vertically  inside  the  cylinders  as  the  concrete  came 
ui).  These  rods  were  placed  towards  the  north  and 
south  sides  of  the  cylinders  and  their  to])s  extended 
up  into  the  superstructure  of  the  pier  in  order  to  stif- 
fen the  work  against  lateral  shocks.  \y^  in.  square 
twisted  rods  were  placed  in  a  similar  manner  on  the 
west  and  east  sides  of  the  two  inside  cylinders  to  give 
longitudinal  stiiTness.  The  number  of  reinforcing  rods 
placed  in  each  cylinder  and  their  lengths  varied  with 
the  length  of  the  cylinder. 

The  concrete  filling  of  the  cylinders  was  brought 
up  to  two  feet  above  the  level  of  low  water  of  spring 
tides  in  one  operation.  The  laitance  was  then  cleaned 
off  and  the  necessary  holes  cut  in  the  sides  of  the  cyl- 
inders for  the  setting  of  the  low  water  concrete  braces. 

These  reinforced  concrete  braces  consisted  of  two 
intersecting  diagonal  members  18  in.  x  18  in.  in  sec- 
tion joined  at  their  lower  extremities  by  a  horizontal 
member  18  in.  x  24  in.,  and  having  a  short  vertical  strut 
projecting  upwards  from  the  intersection  of  the  diag- 
onals. These  were  heavily  reinforced  with  1  in.  and 
I34  ill-  square  twisted  bars,  whose  ends  were  bent  and 
extended  beyond  the  concrete  to  allow  of  their  being 
thoroughly  bonded  into  the  cylinders  and  superstruc- 
ture. Three  braces  were  required  in  each  l^ent,  the 
centre  one  weighing  about  14  tons  and  the  outer  ones 
12  tons  each.  They  were  cast  on  shore  and  were  well 
set  and  seasoned  before  l)eing  used. 

The  two  centre  cylinders  of  each  bent  were  made 
of  such  lengths  as  to  bring  their  to])s  to  about  the  lev- 
el of  the  underside  of  the  braces  and  from  that  level 


to  7  ft.  6  in.  above  low  water  they  were  continued  in 
timber  in  two  thicknesses,  the  inner  1  in.  being  un- 
treated spruce  and  the  outer  2  in.  of  creosoted  hard- 
pine.  The  outside  cylinders  were  carried  up  to  7-6  in. 
above  low  water  in  steel . 

After  the  setting  of  the  braces  and  the  completion 
of  the  cylinders  the  concrete  filling  was  brought  up  to 
the  level  of  the  underside  of  the  deck  girders. 

All  parts  of  the  concrete  braces  below  the  level  of 
7  ft.  6  in.  above  low  water  arc  sheathed  with  3  in. 
thickness  of  timber  in  two  layers,  the  outer  being  creo- 
soted hardpine,  in  order  to  protect  the  concrete  against 
the  deteriorating  action  of  frost  and  ice. 

The  pier  deck,  of  slab  and  beam  construction,  con- 
sists of  a  6  in.  concrete  sab  carried  by  floor  beams, 
longtiudinal  girders  and  transverse  girders.  The  trans- 
verse girders,  20  in.  x  50  in.,  extend  from  side  to  side 
of  the  pier  across  the  tops  of  the  cylinders  and  con- 
crete braces.  The  longitudinal  girders,  18  in.  x  44  in., 
run  from  bent  to  bent  at  ten  feet  centres,  and  the  floor 
beams,  9  in.  x  18  in.,  running  parallel  with  the  trans- 
verse girders,  divide  the  panels  into  ten  feet  squares. 
The  reinforcement  of  the  beams  and  girders,  consisting 
of  round  and  square  twisted  steel  bars,  is  shown  by 
the  plans.  The  slab  is  reinforced  in  both  directions 
with  y^  in.  round  rods  at  6  in.  centres. 

This  arrangement  of  beams  and  girders  lent  itself 
well  to  the  locating  of  the  construction  joints  where 
these  were  least  objectionable,  which  was  midway 
between  two  bents.  \o  longitudinal  construction  joints 
were  allowed  in  the  pouring  of  the  pier  deck,  it  being 
an  unbroken  rule  that  a  complete  strip,  30  ft-3  in.  wide 
extending  from  side  to  side  of  the  pier,  had  to  be  pour- 
ed in  one  operation.  Such  a  strip  contained  140  cubic 
yards  of  concrete  and  was  usually  completed  in  less 
than  nine  hours. 

The  surface  of  the  slab  was  graded,  screeded  and 
floated  as  the  work  p'roceeded,  no  top  finish  being  hl- 
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ft.   above  low  water,  braces  set  and  deck  forms  being  built. 

lowed  to  be  put  on  afterwards.  This  procedure  insur- 
ed a  compact  slab  of  at  least  the  required  thickness 
with  no  danger  of  horiontal  joints  between  concrete 
and  finish.  The  centre  15  feet  of  the  pier  floor  was  laid 
level  and  grooved  to  furnish  foothold  for  horses,  the 
remainder  of  the  floor  is  laid  with  a  gr,'i(le  of  1  in  W 
to  each  side. 

The  shed  is  a  reinforced  concrete  structure  70  feet 
Avide  by  514  feet  long  extending  from   Bent  No.  2  to 
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Hcnt  No.  \9.  The  end  and  side  walls  are  6  in.  thick 
with  ])ihisters  under  jjirders.  'J'here  are  two  interior 
cnhinin:^,  14  in.  in  diameter,  in  each  bent  di\idiiiic  the 
shed  into  20  ft.,  30  ft.  and  20  ft.  bays. 

The  height  of  the  shed  at  the  eaves  i.-,  lo  feet 
rising  to  18  feet  along  the  centreline.  The  transverse 
girders  are  12.  in.  x  30  in.,  the  l<")ngitudinal 
l)e;inis  10  in  x  21  in.,  and  the  roof  slab  is  3  '/j  in.  thick, 
reinforced  with  wire  mesh. 

The  roof  is  water])rofc<l  with  a  three-ply  tarred  felt 
])itch  and  gravel  roofing,  and  is  provided  with  sheet 
copper  ventilators,  gutter  lining  and  flashing. 

The  doorways  through  the  end  walls  are  IS  feet 
wide  by  14  feet  high,  and  are  i)rovided  with  steel  frame 
and  pi;ile  sliding  doors.  The  side  doorways  are  12  feet 
wide  by  14  feet  high  at  30  ft. -3  in.  centres,  provided 
with  metal-covered  wooden  doors.  All  doors  are  car- 
ried on  Richard-Wilcox  overhead  doorhangers  and 
tracks. 

Offices  for  customs  and  shipping  clerks  are  provid- 
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ed  at  the  shore  end  of- the  shed,  also  a  heated  store- 
room for  perishable  goods.  The  shed  is  lit  throughout 
with  electric  light,  all  wires  being  enclosed  in  conduit. 
The  heating  of  the  offices  and  storeroom  is  done  by 
hot  water. 

A  water  su[)j)ly  for  shi|)s  and  lire  is  provided,  the 
pipe  being  carried  on  top  of  the  roof  so  that  no  damage 
can  be  done  to  the  contents  of  the  shed  should  a  leak 
occur. 

The  main  concreting  plant  used  for  the  work  was 
a  one-yard  Ransome  concrete  mixer  mounted  on  a 
travelling  tower.  The  tower  travelled  on  tracks  laid 
on  the  pier  deck  and  was  0(|uipped  with  sei)arate  hop- 
])ers  for  stone  and  sand.  It  carried  a  loading  derrick 
lifted  with  a  ^4  yard  clamshell  bucket  for  handling  the 
stone  and  sand  which  were  brought  alongside  the  work 
on  scows. 

The  concrete  was  discharged  from  the  mixer  into 
an  elevator  bucket  which  raised  and  emptied  it  into 
a  hop(ier  at  the  top  of  the  tower.  The  concrete  was 
then  fed  from  the  hopper  into  the  chutes  which 
carried  it  to  the  forms  to  be  tilled . 

As  the  concrete  of  the  pier  deck  acquired  sufficient 
strength  the  tower  was  moved  forward,  the  shed  forms 
being  built  in  its  rear.  The  chutes  could  be  mo\ed 
so  as  to  deposit  the  concrete  cither  in  front  for  the 
pier  or  in  the  rear  for  the  shed. 

The  jiier  deck  was  designe<l  foi    a  li\c  I". hi  ..f  (lOO 


lbs.,  per  square  foot,  the  beams  and  girders  beinu  de- 
signed as  T  beams  with  a  tnaximum  (  ne 
stress  in  the  concrete  of  650  1I)S.  per  s<|.  inri  -  n- 
sile  stress  of  U),000  lbs.  per  s<|.  inch  in  the  steel.  The 
roof  of  the  she<l  was  fje^igiied  •■  •••  ■  -••■  "•  '■  ■•"'  ■  ■''  M) 
lbs.  per  sq.  foot. 

The  concrete  of  the  i)ier  deck  and  r<«.l  wa^  niixe<I 
in  the  prf)portions  of  1  jjart  cement,  2  parts  sand,  and 
4  ])arts  broken  gravel.  All  cement  used  was  manufac- 
tured by  the  Canada  Cement  Company. 

The  work  was  carried  out  by  the  Nova  Scotia  Con- 
struction Compau)-,  Limited,  under  the  superintend- 
ence of  the  Vice-l'resident,  Mr.  Hamilton  I,ind-ay,  to 
whom  the  suggestion  of  the  type  of  construction  usetl 
is  due.  The  details  of  the  design  were  wf»rked  out  by 
the  writer,  who  acted  as  engineer  in  charge  for  the 
I'urncss-Withy   Company  during  the  construction. 


Hydro-Electric  Possibilities  of 
the  Halifax  District 


By  C.  E.  Booker 


IT  will  |)robably  be  of  interest  to  those  who  kn<is\ 
little  of   Nova  Scotia,  to  learn  that  within  a  radius 
of  fifty  miles  of  the  city  of  Halifax  there  are  no 
fewer  than  eleven  rivers  and  streams  capable  of 
developing  a  total  of  some  seventeen  thousand  horse 
I  lower. 

None  of  the  deevlopment  are  large,  due  to  tb 
l)artively  small  watersheds  of  the  respective  river.-,: 
but  owing  to  the  rugged  nature  of  the  country,  ef- 
fective heads  of  from  fifty  to  two  hundred  feet  and 
over  arc  obtainable.  Up  to  the  present  time,  however. 
practically  no  use  has  been  made  of  this  water  power, 
in  fact  only  one  stream  is  developed  to  anything  like 
capacity,  ami  that  is  only  equal  to  about  three  hundred 
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horse-i)owcr.  Although  there  have  been  a  nuiiiuei  <>i 
schemes  drawn  up  within  the  last  few  years,  nothing 
has  up  to  the  present  materialized. 

TheHalifax  Power  Co.,  Ltd.,  has  the  construction 
of  its  first  unit  on  the  North-east  River  under  con- 
siileration.  and  hopes  to  ha\  e  >..iin.-  ■-.iiiinlpttrt  Tt  -,« 
early  date. 

The   dcnKiiiiJ    t.  .r   cheap   elevti  icin   jM>wrr   is   oiie   <>i 
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vital  importance  to  this  locality,  not  only  in  the  cn- 
couragment  of  new  industries,  but  as  a  means  of  fuel 
conservation.  The  attached  list  of  rivers  and  streams 
in  the  locality,  together  with  the  power  capacity  of 
each,  is  compiled  from  the  Progress  Report  of  the  N. 
S.  Water  Power  Commission,  the  activities  of  which 
body  are  under  the  efficient  direction  of  Mr.  K.  H. 
Smith,  resident  engineer  for  the  Dominion  Water 
Power  Branch. 

Hydro-Electric  Power. 
Several  of  the  smaller  municipalities  in  the  Province 
are  also  contemplating  the  development  of  hydro-elec- 
tric power  for  lighting  and  power  purposes,  as  the  ad- 
vanced cost  of  fuel  has  greatly  increased  the  cost  of 
operating  the  existing  small  steam  plants.  Unques- 
tionably every  stream  which  can  be  utilized  for  power 
purposes  economically  should  be  developed  now ;  as 
it  is  only  by  thus  making  preparations  for  increased 
industrial  activity  after  the  close  of  hostilities  that  can 
we  hope  to  be  in  a  position  to  compete  with  our  manu- 
factures in  the  world's  markets.  In  this  connection 
it  may  be  pointed  out  that  Great  Britain  had  up  to  the 
outbreak  of  the  war  only  three  small  hydro-electric 
developments,  aggregating  only  some  three  hundred 
and  fifty  horse-power.  Since  that  time,  however,  de- 
velopments capable  of  an  output  of  about  eleven  thou- 
sand horse-power  have  been  constructed  by  private 
parties ;  and  further  additions  aggregating  .some  seven- 


ty thousand  horse-power  arc  under  consideration,  as 
a  means  of  obtaining  cheap  power  for  manufacturing 
purposes  and  of  conserving  fuel. 

A  bill  dealing  with  the  water-powers  of  Nova 
Scotia  was  passed  during  the  last  session  of  the  Legis- 
lature which  should  in  some  degree  assist  in  the  econ- 
omic development  of  these  water-powers  ;  and  although 
it  is  doubtful  whether  an  immediate  market  could  be 
found  for  the  total  power  available  it  can  safely  be 
stated  that,  with  the  promised  industrial  expansion  of 
the  locality,  the  demand  for  electrical  energy  will  very 
rapidly  outgrow  the  supply. 

List  of  Power  Possibilities  of  the  Halifax  District. 

Ref.  No.       Name  of  river.  Approx.  distance       H.  P. 

from  Halifax.      available  at 
turbine  shaft. 

1.  Gasperaux    50  miles  7,437. 

2.  Gold    45  miles  3,084. 

3.  Fall    11  miles  564. 

4.  Kerney  Lakes 7  miles  313. 

5.  Dartmouth  Lakes 3  miles  158. 

6.  Northeast    16  miles  4,209. 

7.  Indian   16  miles  4,209. 

8.  Pennant 12  miles  264 

9.  Sackville    16  miles  947. 

10.  St.  Croix   30  miles         no  data. 

11.  Musquodoboit    25  miles         no  data. 


Halifax  Ocean  Terminals  as  a  Commercial 
and  Economic  Proposition 


By  G.  A.  McLeod* 


THESE  Halifax  ocean  terminals  were  protected 
by  the  government  for  the  purpose  of  providing 
adequate  terminal  facilities  for  the  Intercolonial 
division  of  the  C.  G.  R.  at  the  same  time  provid- 
ing the  port  of  Halifax  with  modern  .shipping  facilities 
second  to  none,  having  regard  to  the  volume  of  busi- 
ness expected  to  find  its  way  through  this,  the  most 
desirable  harbor  on  Canada's  Atjantic  seaboard. 

The  many  advantages  bestowed  by  nature  on  Hali- 
fax harbor  are  so  widely  known  that  they  need  not  be 
discussed,  but  it  may  be  well  to  point  out,  brifly,  those 
features  which  will  arise,  naturally,  before  the  prac- 
tical mind,  especially  were  that  mind  called  upon  to 
consider  Halifax  in  the  light  of  a  prospective  field  of 
commercial  enterprise,  and  more  particularly  were 
that  enterprise  closely  connected  with  tran.s-.Atlantic 
traffic. 

The  most  cursory  examination  of  a  chart  of  Halifax 
harbour  will  reveal  the  splendid  natural  protection  of 
shipping,  and  the  abundant  area  available  for  anchor- 
age. More  careful  examination  will  reveal  the  ease 
with  which  the  entrance  and  approach  can  be  navigat- 
ed, and  the  ample  depth  of  water  to  be  found  through- 
out the  whole  harbour.  This  also  applies  to  Bedford 
Basin,  where  may  be  found  safe  anchorage  for  almost 
the  shipping  of  the  world,  and  which  has  sprung  into 
considerable  prominence  during  the  past  year  as  an 
examination  station.  An  examination  of  the  map  will 
call  immediate  attention  to  the  extremely  favorable 
geographical  location  of  Halifax  since  it  is  many  miles 
nearer  to  Liverpool,  England,  than  New  York,  Boston, 
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St.  John,  or  Quebec.  The  railway  connections  to  the 
interior,  always  very  efficient  and  convenient  have  not 
been  overlooked  but  have  lately  been  improved  by  a 
new  trunk  line  built  by  the  Canadian  Government  over 
the  shortest  possible  route  frgm  Moncton  to  Quebec, 
and  from  there  to  Winnipeg.  Last,  but  by  no  means 
least,  statistics  record  two  very  comforting  and  im- 
portant facts,  first,  that  Halifax  harbor  is  navigable 
twelve  months  in  the  year,  and  second  that  the  rise  and 
fall  of  tide  is  only  six  feet. 

When  it  was  decided  to  develop  at  Halifax  ocean 
terminals  worthy  of  the  name,  and  worthy  of  a  port 
destined  and  which,  thus  equipped,  was  the  sooner 
to  become  the  chief  Atlantic  seaport  of  Canada,  ar- 
rangements were  made  whereby  the  most  thorough  in- 
vestigations were  carried  out  to  determine  the  best 
plan  or  layout  for  these  terminals,  and  with  the  work 
of  these  investigations  went  hand  in  hand  the  consider- 
ation of  the  best  design  for  their  construction.  Having 
decided  that  the  general  plan  and  the  design  for  con- 
struction were  to  be  of  the  best,  great  care  was  taken 
that  the  location  should  be  the  most  suitable  of  those 
available.  Some  planning  had  been  done,  and  one 
Pier  was  under  construction,  for  a  system  of  terminals 
at  what  i.s:  known  as  the  "I.  C.  R.  Deepwater  termin- 
als," but  those  in  charge  of  planning  the  new^  and  great- 
er terminals,  came  to  the  conclusion  that  the  "Deep- 
water"  location,  was  too  cramped  for  an  expanding 
trade,  and  passed  it  by  in  selecting  their  site.  They 
could  have  chosen  the  Dartmouth  or  eastern  shore 
of  the  harbour,  Bedford  Basin,  the  old  Deepwater  ter- 
minals site,  or  along  the  western  shore  of  the  harbor 
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ill  tlic  soiulicni  part  of  tlu-  city  ul  Jialilax.  The  latter 
site  was  finally  decided  uixm  for  various  reasons.  It 
faced  upon  a  larji^e  o]Kn  basin  in  vvliicli  siiijis  of  the 
larjfest  size  coultl  navifjfate  or  find  anciiorage.  Jt  was 
so  formed  tiiat  harbour  bottom  slo])ed  ofl  into  deep 
water  at  an  easy  angle,  jjroviding  a  s])iendid  op])ortun- 
ity  to  construct  the  works  on  good  foundations  with  a 
minimum  of  costly  dee])  water  work,  and  with  a  very 
reasonable  amount  of  dredging  for  slips  or  basins,  and 
yet  deepening  rapidly  enough  that  at  the  outer  bound- 
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aries  of  the  proposed  ([uays,  would  be  found  at  most 
points  at  least  the  depth  of  water  required.  The  site 
also,  owing  to  its  proximity  to  the  harbour  entrance, 
will  contribute  ill  operation  to  the  economical  side, 
in  that  considerable  time  should  be  saved  to  large  as 
well  as  other  vessels  calling  at  the  port,  and  towage 
charges  will  be  reduced  to  a  minimum.  In  general  the 
chosen  site  oft'ered  the  greatest  hope  of  attaining  to 
IJerfection  in  efficiency  as  well  as  holding  its  own  from 
an  economical  standpoint. 

In  the  general  jilan  or  layout  of  the  new  tcrminal> 
there  has  been  practically  no  criticism.  Starting  at  the 
southern  boundary  of  the  Dominion  Coal  Company's 
and  Halifax  Electric  Company's  properties  a  solid 
bulkhead  wall  extending  nearly  north  and  south,  and 
])ractically  ])arallel  to  the  channel  or  fairway  of  the 
liarhour,  was  built  for  a  distance  of  2,000  feet.  Near 
the  Northern  end  of  this  wall  will  be  erected  a  passeng- 
er station  fully  in  keeping  with  the  standards  estab- 
lished in  other  parts  of  the  works.  It  will  have,  of 
course,  at  its  eastern  side  which  opens  upon  the  bulk- 
head wall,  means  of  embarking  and  debarking  the  pas- 
sengers of  ocean  steamships.  I'assing  through  this 
eastern  entrance  incoming  travellers  will  find  them- 
selves in  capacious  waiting  rooms,  opening  upon  the 
train  concourse  on  the  south  side  leading  to  tlie  city 
streets  on  the  floor  of  the  building  or  into  corridors 
west  side.  Along  the  north  side  will  be  mail,  baggage 
and  express,  receiving  and  delivery  rooms.  .Along  the 
l)ulkhead  quay  south  of  the  station  will  be  provided 
baggage  inspection  and  storage  space,  immigration  de- 
partment accommodation,  and  other  facilities  for  the 
reception  or  despatch  of  travellers  and  their  effects.  At 
the  southern  extremity  of  the  bulkheatl  jjassenger  quay 
and  at  right  angles  to  it  there  will  be  basin  or  slip  No.  1, 


which  will  be  three  hundred  and  sixty  feet  wide  at  ila 
entrance.  On  its  north  side  it  j*rovides  two  berths,  one 
700  feet  long  and  the  other  aOO  feet,  the  north  quay 
wall  of  this  basin  being  curved  slightly  toward  the 
south  between  these  two  berth.s,  so  as  to  provide  suf- 
ficient width,  at  the  western  or  .shore  end  of  this  basin, 
for  the  railway  tracks  to  the  train  concourse  of  the  sta- 
tion. At  the  700  feet  berth  35  feet  of  water  at  low 
tide  will  be  provided  while  at  the  500  ft.  berth  there 
will  be  30  feet  of  water  at  low  tide.  At  the  south  side 
of  this  basin,  the  (|uay  wall,  which  serves  at  once  as 
the  south  (juay  of  the  basin  and  the  north  quay  of  the 
first  pier,  will  be  1250  feet  long  at  right  angles  to  the 
Inilkhead  passenger  quay.  The  pier  will  be  320  feet 
ide  at  its  outer  or  eastern  end,  and  360  feet  wide  at 
-  base.  It  will  be  equipped  with  entirely  modern 
transit  sheds,  freight  handling  appliances,  and  efficient 
arangements  for  the  quick  despatch  of  freight  cars  to 
and  from  the  pier.  To  the  south  of  this  pier  will  be  the 
second  basin  or  slip,  which  will  be  similar  to  the  first 
basin,  with  the  exception  that  neither  of  its  sides. or 
quays  will  be  curved  as  was  the  north  quay  of  basin 
.\o.  1,  but  instead  both  quays  will  be  straight  and  of 
the  full  length  of  1250  feet.  This  basin  will  be  360 
feet  wide  at  its  entrance  and  320  feet  wide  at  its  inner 
end.  The  south  quay  of  this  basin  forms  the  north 
<|uay  of  the  second  basin  the  whole  comprehensive 
scheme  of  the  new  terminals  calls  for  four  more  piers, 
and  four  more  basins  of  exactly  the  same  dimensions 
and  ])r(.i)erties  as  the  first  pier  and  the  second  basin 
adjoining  it.  In  front  of  the  bulkhead  passenger  quay 
and  at  all  the  quays  with  the  exception  of  those  two 
shorter  berths,  at  the  north  quay  of  basin  No.  1  specil- 
ly  described  hereinbefore,  the  depth  of  water  to  be  pro- 
vided will  be  45  feet  at  low  tide: 


Outer  End   Pier  A— Area  between  walli  yet  to  be  filled  in 

What  was  true  of  the  general  plan  of  the  terminals 
has  also  proved  tt)  be  true  of  the  design  of  construc- 
tion decided  upon.  Not  only  has  there  been  practically 
no  criticism  offered  to  it,  but  from  eminent  engineers 
and  construction  men  who  have  studied  it  in  theory 
and  observed  it  in  practice,  have  come  expressions  of 
complete  confidence  in  its  ability  to  do  what  its  de- 
signers claimed  for  it,  which  was  to  produce  tenninaU 
imposing  and  pleasing  to  the  eye,  economical  to  con- 
struct, and  of  a  deg^ree  of  .stability  to  withstand  any 
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usage  to  which  they  are  Hkely  to  be  subjected.  The 
quay  walls  are  to  rest  upou  three  classes  of  foundations. 
First,  on  solid  rock  dredged  to  the  depth  required  for 
the  berths,  second,  over  areas  where  solid  rock  is  found 
between  45  feet  and  55  feet  below  low  tide,  and  third 
where  solid  rock  or  bottom  is  found  at  a  greater  depth 
than  55  feet  below  low  tide.  Where  the  first  class  ap- 
plies the  rock  is  dredged  to  at  least  the  depth  required 
and   concrete   pedestals   are    prepared    at    exactly   the 
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level  recjuircd,  upon  which  the  (juay  walls  are  built. 
Where  the  second  class  applies  mass  concrete  is  placed 
under  water  to  bring  the  foundation  level  up  to  a  depth 
of  45  feet  below  low  tide,  at  which  level  the  quay  walls 
rest  upon  it.  Where  the  third  class  applies  a  mound  or 
1)ase  of  rubble  rock  is  placed  to  bring  the  foundation 
level  up  to  a  depth  of  45  feet  below  low  tide,  at  which 
elevation  the  mound  is  prepared  with  concrete  pedes- 
tals to  receive  the  quay  walls.  The  quay  walls  arc 
formed  of  reinforced  concrete  blocks  so  made  that  uni- 
form openings  in  the  blocks  fit  exactly  one  above  an- 
other when  the  blocks  are  placed  in  the  wall.  The 
blocks  are  31  feet  long,  22  feet  wide  and  4  feet  high, 
and  are  set  in  the  water,  one  on  top  of  another  in  stacks 
and  one  stack  in  front  of  another  so  as  to  form  a  wall 
31  feet  wide  and  as  long  as  may  be  necessary.  Provision 
is  made  by  square  concrete  posts  to  key  one  stack 
to  another,  and  when  all  blocks  are  in  place  the  open- 
ings just  referred  to  are  filled,  some  with  concrete  and 
some  with  rubble  rock,  the  whole  thus  being  welded 
into  a  solid  wall.  The  blocks  of  the  size  jusf  described 
are  used  to  construct  the  quay  walls  to  the  level  of 
one  foot  below  low  tide,  when  two  blocks,  each  8  feet 
shorter  than  the  lower  ones,  are  used  as  the  two  top 
blocks  of  each  stack,  placed  at  the  inside  of  the  wall. 
This  provides  at  one  foot  below  low  tide  a  ledge  8  feet 
wide  on  which  is  constructed  a  facing  of  dressed  gran- 
ite to  a  height  of  16  feet.  This  facing  is  smooth,  straight 
and  even  on  the  outside,  but  is  made  up  of  alternate 
headers  and  stretchers,  leaving  the  back  rough  and 
irregular,  providing  a  splendid  artificial  bond  for  a 
heavy  backing  wall  of  concrete  which  is  poured  in  be- 
hind the  granite,  bonding  into  it  and  also  into  the 
openings  in  the  concrete  blocks.  Behind  the  concrete 
backing  of  the  granite,  the  areas  and  quay  spaces  are 
raised  and  reclaimed  to  the  same  level  as  the  top  of 
the  granite  wall,  with  ordinary  filling,  through  wliich 


will  be  driven  concrete  or  other  piles,  for  the  foiuida- 
tions  of  the  terminal  buildings. 

A  little  study  of  this  design  will  impress  upon  any 
one  the  fact  that  stability,  economy  and  appearance 
are  all  admirably  interwoven  within  its  provisions. 
The  reinforced  concrete  blocks,  bonded  together,  back- 
ed up  by  solid  filling,  and'  protected  over  their  entire 
exposed  surface  by  a  wall  of  the  proverbial  granite, 
will  surely  provide  quays  of  undoubted  strength  and 
fully  capable  of  performing  the  functions  expected  of 
them.  The  granite  walls,  all  of  carefully  dressed 
blocks  and  well  and  truly  laid,  will  certainly  answer 
the  demand  of  the  citizens,  aesthetic  and  otherwise,  that 
the  outward  apj^earance  shall  not  be  in  default,  besides 
performing  the  imj)ortant  practical  function  of  with- 
standing the  actions  of  frost  and  other  elements  be- 
tween high  and  low  tide  levels,  and  the  contact  of  shijis 
<ir  fenders. 

There  is  no  doubt  that  the  layout  of  the  new  ter- 
minals is  complete  and  convenient,  that  the  design  for 
construction  briefly  described  possesses  sufficient 
merit,  and  that  the  many  advantages  of  the  chosen  site 
warrant  the  expenditure  necessary,  for  a  railway 
branch  four  miles  in  length,  to  connect  the  new  ter- 
minals with  the  main  line  tracks  of  the  Canadian  Ciov- 
ernment  Railways,  but  one  cannot  turn  a  deaf  ear  to 
misgivings  expressed  by  some,  indeed  by  a  number 
as  to  the  safety  of  ships  lying  at  these  terminals  in  bad 
weather.  It  has  been  said  that  there  is  a  menace  in  the 
undertows  in  the  vicinity  of  the  new  terminals,  and 
that  the  gales  from  the  south-east  in  the  fall  and  winter 
will  spell  failure  for  them.  Some  of  this  is  honest 
criticism  from  conscientious  thinkers,  some  the  carp- 
ing cry  of  the  pessimists,  and  some  the  parrot-like  suj)- 
crficial  abuse  of  those  who  have  not  knowledge  where- 


North  wall  of  Basin  No.  1.  showing  freight  shed  in  construction  on 
passenger  landing  quay 

of  they  speak,  and  whose  inspiration  could  undoubted- 
ly in  most  cases  be  traced  to  partisan  interest.  The  first 
point  with  regret,  the  second  with  alarm,  and  the  third 
almost  with  pleasure  and  at  least  with  the  complacence 
of  the  "told  you  so,"  to  the  severe  storm  of  December 
15th,  1916,  when  some  damage  was- done  at  the  new 
termftials.  The  facts  are  that  in  mid-summer  of  1916. 
the  government  decided  to  erect  temporary  sheds  and 
])rovide  three  berths  at  the  new  terminals,  for  overseas 
shipments  during  the  wintcp  of  1916-17. To  this  end 
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the  contractors  were  forced  to  concentrate,  night  and 
(lay  for  seven  clays  a  week,  all  their  resources,  on 
the  ])arts  of  the  work  vital  to  the  accomplishment  of 
this  object.  By  December  1916  they  had,  as  a  result, 
])iishe(l  out  the  north  quay  of  basin  No.  1  to  its  full 
leiipth,  and  the  south  (|uay  of  basin  No.  1,  or  the  north 
(|uay  pier  "A"  about  half  its  lenKth,  and  had  completed 
the  dred^infj  of  basin  No.  1  to  the  required  depths. 
The  result  was  that  three  berths  were  j)rovided  but  the 
north  (|uay  of  basin  No.  1  stood  out  by  itself  several 
hundred  feet  beyond  any  other  walls,  thereby  offering 
itself  as  a  natural  catchpit  or  breaker  for  heavy  seas  or 
under-tovvs  from  the  south-east,  and  east.  If  the  first 
pier  had  been  completed  this  would  not  have  been 
the  case.  The  north  quay  of  l)asin  No.  1  would  have 
been  protected  by  a  solid  ])ier  320  to  360  feet  wide 
and  1250  feet  long  only  360  feet  distant.  If  the  whole 
terminal  scheme  were  completed  each  pier  would  be  a 
protection  to  the  basins  adjacent  till  the  southern  limit 
of  the  scheme  is  reached  where  a  heavy  stone  break- 
water is  under  construction  to  protect  the  last  pier  or, 
iiuk'cd,  the  whole  or  aii\-  part  of  the  terminals  con- 
structed. 

Prejjarations  were  not  even  complete  for  these  tem- 
])orary  berths  when  a  few  days  before  December  15th, 
1916,  two  large  steamers  were  sent  to  dock  at  the  north 
quay  of  basin  No.  1.  The  fenders  intended  to  lie  be- 
tween ships  and  the  granite  wall  were  not  ready, 
mooring  hooks  and  posts  were  not  placed  and  con- 
tractors floating  plant  which  heretofore  had  been  at 
home  anywhere  in  the  terminals  area,  had  not  been 
provided  with  other  anchorage,  when  suddenly  about 
midnight  on  December  15th  the  wind  freshened  to  a 
gale  from  the  south-east,  accompanied  by  sleet  and 
rain.  The  captains  of  the  two  steamers  attempted  to 
find  fendering  which  should  have  been  ready  before 
any  vessels  were  docked,  and  to  find  moorings  which 
should  also  have  been  provided.  They  were  only  able 
to  get  a  few  of  several  temporary  fenders  then  being 


constructed  consisting  of  short  hemlock  timbers  bound 
togethei-  with  wires,  which  were  intended  to  serve  in 
ordinary  usage  till  more  permanent  fenders  were  com- 
I>leted,  and  in  the  darkness  were  obliged  to  attach 
their  moorings  to  anything  that  ofTered  the  least  hope 
of  resisting  the  strain  of  the  heavy  lines.  The  results 
obtained  were  not  of  the  class  usually  described  as  sat- 
isfactory and  to  make  matters  worse  the  contractors 


were  in  the  meantime  endeavoring  to  safcguanl  their 
floating  plant,  following  their  usual  custom  of  towing 
in  scows,  dredges  and  other  like  equipment,  mo.^t  <i 
which  owing  to  its  employment  in  the  vicinity  of  ba^iii 
No.  1  was  brought  there  by  the  tow  boats.  Bcffirf  lone 
a  number  of  large  scows  were  closely  packed  !■■ 
ship  at  the  inner  end  of  the  basin,  and  the  si 
caught  by  the  ex()osed  fpiay,  at  the  outer  end,  were 
flung  along  the  quay  intr)  the  basin  with  telling  effect 
The  captain  of  the  ship  in  the  outer  berth  by  possibly 
more  judicious  distribution  of  such  fendering  as  he 


Roof  at   No.  i  pier  nearly  all  deatroyed  by  forte  of  explosion 

able  to  secure  and  unhampered  by  the  flotilla  of  1  r  ^^ 
scows  which  collected  beside  the  other  steamer, 
fered  practically  no  damage,  but  the  ship  in  the  inner 
berth  was  not  so  fortunate.  Being  less  well  supplied 
with  moorings,  with  no  adequate  fendering,  and  crowd- 
ed by  the  contractor's  floating  plant  one  violent  surge 
of  the  ship  brought  it  in  sharp  contact  with  the  granite 
wall  of  the  quay,  damaging  several  feet  of  the  latter 
and  denting  several  plates  of  the  ship.  One  of  the  con- 
tractor's tow  boats  which  became  wedged  in  ami»ngst 
the  scows  and  others  floating  equipment  in  basin  No. 
1  was  lifted  by  a  swell  surging  along  the  quay  wall  and 
came  down  striking  her  stern  sharply  on  a  partly 
structed  section  of  quay  wall  at  the  west  end  of  ! 
No.  1,  or  upon  a  large  steel  scow  whereupon  she  lilted 
and  sank.  A  scow  used  for  carrying  sand  and  cement. 
which  at  the  time  was  heavily  loaded,  also  fille<l  and 
sank  near  the  tow  boat.  Some  other  minor  damage 
was  caused  to  the  contractors'  floating  plant,  but  when 
it  is  pointed  out  that  it  consists  of  some  25  units  and 
that  only  2  towboats  were  in  commission  at  the  time 
the  storm  broke,  one  of  which  sank  early  in  the  night, 
it  is  really  remarkable  that  the  damage  was  so  slight. 
But  what  the  damage  itself  and  its  effects  elsewhere?  It 
was  without  doubt  the  most  severe  gale  in  many  year*. 
and  it  is  very  likely  the  equal  of  any  that  the  port  has 
ever  experienced.  There  seems  to  be  no  doubt  that  a 
report  in  a  local  paper  j»ist  after  the  gale  that  the  vel- 
ocity of  the  winil  did  not  e.xceed  48  miles  per  hour  is 
incorrect.  This  was  indeetl  the  record  of  the  instn«- 
ment  at  the  Citadel  weather  bureau,  but  there  is  rea- 
son for  believing  that  the  instrument  in  use  had  not 
been  in  adustmcnt  for  some  time  and  a  test  was  about 
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that  time,  being  considered.  Other  instruments  in  tlu- 
harbour,  however,  which  are  undoubtedly  read  with 
care,  and  the  records  of  which  arc  considered  an  abso- 
lute necessity  to  an  important  department  of  the  gov- 
ernment, recorded  the  fact  that  the  wind  reached  a  vel- 
ocity of  70  miles  per  hour  early  in  the  morning  of  Dec- 
ember 16th,  1916. 

At  the  new  gas  plant  of  the  Halifax  FJectric  Com- 
pany a  large  concreting  tower  was  blown  down.     At 
another  wharf     in  the  commercial   district     a     large 
schooner  was  driven  ashore  till  her  bowsprit  was  driven 
through  a  warehouse  many  feet  from  the  quay.  Con- 
siderable damage  was  caused  all  along  the  water  front 
and  ships  at    anchor  in  Bedford  Basin  passed  a  very 
unconifortable  night.  "Considerable  damage  was  caus- 
ed  throughout   the   city   and   the   roof   of  one   of   the 
buildings  at  the  provincial  exhibition  grounds  was  car- 
ried away.  Telegraph  and  telephone  service  was  de- 
moralized to  a  greater  extent  than  at  any  time  in  the 
experience  of  the  then  officials.     Surely  a  gale  such  as 
'this  was  an  extraordinary  event;  one  that  men  must 
face  when    it  is  upon  them,  but  not  one  that  is  taken 
into  the  calculations  of  men  any  more  than  is  fire  or 
flood.     The  effects  of  it  at  the  new  terminals  cannot, 
owing   to   their   unfinished    condition,   be   taken    as   a 
criterion  of  what  to  expect  of  them.     Certainly  they 
are  faced  by  more  open  water  than  in  some  other  parts 
of  the  harbour,  but  this  feature,  desirable  at  all  other 
times,  should  not  prove  their  doom  because  the  jjossi- 
bility  of  a  few  unpleasant  periods  which  at  the  most 
could  only  be  of  short  duration.     It  should  be  borne 
in  mind  that  the  completed  terminals  will  be  provided 
with  am])le  depth  of  water  at  the  quays,  will  have  caj)- 
able   fendering  and   will    have   abundant   moorings   of 
staunch  design  and  construction.     The  time  for  decis- 
ion of  a  suit  at  law  comes  when  the  cast  has  been  com- 
pleted and  all  the  facts  presented.    The  time  for  judg- 
ment of  a  building  or  any  work  of  its  kind  is  during 
its  tenancy  , assuming  correctness  of  design  and  cap- 
ability of  its  constructors.     Both  of  thes  latter  features 
being  established  with  relation  to  the  new  terminals 
no  reasonable  mind  would  form  its  judgment,  of  them, 
having  only  upon  which  to  draw  conclusions,  the  re- 
sults of  an  emergent  occupancy  of  a  partly  constructed 
l)art  of  those  terminals. 

Their  true  worth  will  only  be  known  when  they  are 
in  operation  as  a  completed  whole,  and  we  dare  to  ex- 
press complete  confidence  that  these  terminals  will 
very  quickly  come  into  their  own  ;  that  as  .a  commercial 
enterprise  they  will  be  to  Halifax  and  to  Canadian 
trans-Atlantic  trafific,  what  the  Canadian  Pacific  Rail- 
way is  to  the  west ;  that  they  will  be  held  uj)  as  a  tri- 
bute to  the  business  sagacity  of  those  responsible  for 
them ;  that  as  terminals  they  will  command  the  re- 
spect and  confidence  of  all  shippicig  men  who  become 
acquainted  with  them  ;  that  as  one  of  the  city's  architec- 
tural and  structural  possessions  they  will  command 
a  ])lace  in  the  forefront ;  and  that  they  will  be  a  lasting 
tribute    to    their    promoters,    designers    and    builders. 


Attractive  Cement  Buildings 

In  this  day  of  high  prices  and  scarcity  of  building 
material,  contractors  and  builders  have  been  eager  to 
investigate  any  new  article  which  promises  to  prove  a 
satisfactory  substitute  for  brick  and  lumber,  (ireat 
])rogress  has  been  made  lately  in  the  development  of 
concrete  products,  and  it  is  naturally  expected  that 
this  field  would  eventually  produce  an  article  which 
would  meet  the  approval  of  architects  and  engineers. 
Cement  blocks  made  by  various  systems  have  been 
in  use  for  years,  but  there  are  two  or  three  defects  in 
these  products  which  cement  workers  have  been  en- 
deavoring to  eliminate.  The  most  serious  objection  to 
the  ordinary  block  is  the  fact  that  it  will  absorb  water 
and  therefore  the  result  is  a  daiup  building.  This  is 
due  to  the  fact  that  practically  all  blocks  are  made 
from  the  dry-mix  and  are  either  ])ower  or  hand  tani])- 
ed.  Concrete  blocks  must  have  sufficient  water  before 
the  initial  set  of  the  cement  to  obtain  the  best  results, 
and  no  matter  how  it  is  tamped  or  how  much  water 
is  poured  on  afterward,  the  product  will  nevertheless 
be  perforated  with  minute  voids  which  allow  the  damp- 
ness to  pentrate  and  detracts  from  the  strength  of  the 
material.  There  is  one  other  objection  which  is  not 
so  serious,  but  is  nevertheless  taken  into  consideration 
by  contractors  and  builders.  That  is  the  fact  that  the 
blocks  have  not  a  very  attractive  appearance  at  any 
time.  They  remain  wet  for  days  after  a  rain,  which  is 
due  to  the  fact  that  they  absorb  water,  and  in  the  spring 
the  white  efflorescence  accumulates  on  the  face,  giv- 
ing the  block  a  blotchy  apjiearance. 

Cement  workers  have  been  endeavoring  for  yt^ars 
to  perfect  a  system  of  manufacturing  blocks  from  the 
])ourcd  concrete  so  as  to  eliminate  the  porousness  and 
to  obtain  the  full  strength  of  cement  used.  One  system 
in  use  at  present  which  appears  to  meet  the  require- 
ments, makes  use  of  roller  bearing  iron  trucks  on 
which  are  mounted  multiple  moulds  with  collapsible 
cores.  These  trucks  are  placed  under  the  mi.xer  and 
the  moulds  filled  with  wet-mix  concrete  after  which 
the  load  is     wheeled  into  drying  rooms. 

The  Canadian  patents  are  owned  and  the  machin- 
ery manufactured  in  Windsor,  Ontario,  by  the  Cast 
Stone  Block  and  Machine  Company,  Limited.  This 
firm  also  has  patented  a  process  of  facing  the  block 
with  crushed  granite  at  a  very  low  cost,  giving  the 
product  the  appearance  of  a  high-priced  article  and  at 
the  same  time  a  hard  surface  through  which  the  mois- 
ture cannot  penetrate.  These  blocks  do  not  effloresce 
and  retain  their  sjiarkling  beauty  in  any  climate.  That 
this  system  has  long  passed  the  experimental  stage  is 
shown  by  the  fact  that  ])lants  are  now  being  operated 
in  Toronto,  Hamilton,  Montreal,  Three  Rivers,  Ed- 
monton, Winnipeg,  Chester,  N.  S.,  and  numerous  other 
cities  and  towns  in  the  Dominion.  These  blocks  have 
the  added  advantage  that  they  can  be  laid  in  the  wall 
more  radily  and  at  less  expense,  it  is  claimed,  than 
other  similar  products. 


On  Aug.  15,  the  government  took  over  the  Stoney 
Creek  road,  in  the  county  of  Wentwo'rth,  Ont.,  as  a  pro- 
vincial highway.  The  route  of  this  road  at  the  Ham- 
ilton end  is  changed,  making  it  a  continuation  of  Main 
street  and  connection  with  the  present  road  at  a  point 
a  short  distance  west  of  I<"ruitland.  In  this  way  a  dis- 
tance of  five-eighths  of  a  mile  is  .saved  between  Ham- 
ilton and  Stoney  Creek. 


Housing  War  Workers 

The  United  States  Congress  has  just  provided  an- 
other $40,000,000  for  the  housing  of  war  workers 
throughout  the  country.  The  department  of  Labor, 
which  has  charge  of  the  housing  problem  has  previous- 
ly received  an  ap])ro])riation  of  $60,000,000.  This  will 
liiake  a  total  of  $100,000,000  for  hcnising  alone.  Of 
this  amount,  $10,000,000  will  be  spent  in  the  city  of 
Washington. 
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Notes  on  Gravel  Road  Construction 

I.\  the  c-xteiisive  use  of  j^^ravel,  defects  in  ci>ii>truc- 
tion  and  maintenance  have  often  resulted  in  an 
unsatisfactory  road  and  have  given  rise  to  a  de- 
mand for  a  more  permanent  surface.  On  the  main 
highways  this  demand  is  justifiable,  and  a  more  i)er- 
nianent  road  surface  must  he  used.  Where  the  traffic 
is  not  in  excess  of  500  vehicles  per  day,  a  gravel  road 
carefully  constructed  and  maintained  is  the  most 
economical  and  satisfactory  j)ossihle.  Professor  H  .  E. 
F'helps  of  the  University  of  Colorado  outlined  his  ideas 
of  the  best  practice  in  a  recent  article  in  his  University 
Journal. 

The  first  es.sential  for  any  kind  of  surfacing  is  a 
well-graded  and  drained  earth  road,  with  no  grades 
in  excess  of  6  or  7  per  cent,  if  ])ossil)lc.  The  most  vital 
factor  in  tfie  construction  of  roads  is  proper  drainage, 
for  faulty  or  insufficient  drainage  is  responsible  for 
many  of  the  repairs  required  on  old  gravel  roads. 

Gravel. 

\  good  road-building  gravel  >li()nld  be  composed 
of  hard  and  tough  stones,  the  pro])ortions  of  the  dif- 
ferent sizes  being  such  that  the  voids  will  be  a  mini- 
mum, and  should  contain  enough  binding  material  to 
cement  the  whole  mass  together.  For  best  j)ractice. 
s])ecifications  should  require  67  to  75  per  cent  of  peb- 
bles that  will  pass  the  IJ/^-in.  screen  and  be  retained 
on  the  yn-'in.  screen,  with  no  pebbles  longer  than  1  V< 
or  2  in.  This  often  recpiires  crushing  larger  stones 
and  screening  out  excessive  amounts  of  binder,  refine- 
ments fre(|uently  neglected,  to  the  detrinunt  of  the 
resulting  road. 

After  the  road  has  been  graded  and  shoulders 
formed,  the  gravel  should  be  applied.  Two  courses 
should  be  used  for  heavy  traffic,  and  no  course  should 
exceed  6  in.  dee])  of  loose  measure.  The  gravel  after 
duini)ing  ujjon  the  prepared  .subgrade  should  be  spread 
to  uniform  thickness. 

Spreading,  Harrowing  and  Rolling. 
Usually  the  gravel  should  be  placed  first  on  the  end 
of  the  road  nearest  the  supply,  so  that  the  teams  will 
aid  in  i)acking.  The  gravel,  after  si)reading,  should  be 
fre(|ucntly  harrowed,  and  if  as  much  as  100  cu.  yd.  of 
gravel  are  hauled  to  the  road  each  day  one  team  .should 
be  continuously  employed  on  the  harrow.  The  imi)ort- 
ance  of  thorough  harrowing  can  scarcely  be  overesti- 
mated, but  it  is  nevertheless  frecpiently  omitted . 

The  gravel  should  then  be  well  wetted,  either  by 
rains  or  by  artificial  means.  Water  can  be  hauled  in 
carts  or  pumped  through  a  temporary  pipe  line  from 
.some  irrigatitMi  ditch  or  well.  For  good  results  it  is 
essential  that  the  gravel  be  harrowed,  that  it  be  wet- 
ted, and  that  it  be  then  rolled.  .\  ])ower  roller  is  best. 
The  grader  or  drag  will  probably  have  to  be  used  at 
times  to  preserve  the  /:rown,  and  the  harrow  should 
be  kept  runnfng  until  the  teeth  refuse  to  penetrate  the 
surface.  Spreading  the  gravel  dry  to  a  thickness  of  a 
foot  and  leaving  it  fur  travel  to  com])act,  as  is  quite 
commonly  done,  will  never  give/ a  good  gravel  road, 
especially  in  a  dry  climate,  and  is  bad  jiractice  in  any 
locality. 

Maintenance  of  Gravel  Roads. 

To  maintain  a  gravel  road  in  a  satisfactory  c<^ndi- 

tion  it  must  have  constant  attention.  With  proper  care 

in   the  early   spring,   followed   by   continued   dragging 

after  rains  and  the  repair  of  little  defects  and  holes. 


the  surface  can  be  maintained  in  a  satisfactory  condi- 
tion and  early  resurfacing  or  reconstruction  forestalled 
at  a  consequent  saving  in  cost  which  will  more  than 
conij)ensate  the  added  cost  of  maintenance.  The  ten- 
dency is  to  largely  neglect  maintenance,  on  the  theory 
that  dragging  a  gravel  road  <loes  no  good,  and  that  the 
f)atrol  or  continuous  system  of  maintenance  is  too  ex- 
pensive. Dragging  is  often  delayed  until  the  road  has 
dried  after  a  rain,  and  then  is  not  beneficial.  A  gravel 
road  should  be  dragged  during  the  first  few  months 
after  completion  following  every  rain,  and  afterward 
only  after  prolonged  wet  spells  have  softened  the  sur- 
face. Few  attemi»ts  have  been  made  to  apply  continu- 
ous maintenance,  or  to  comjiute  the  cost  <»f  frequent 
reconstructions  without  continuous  maintenance,  so 
that  the  argument  regarding  the  expense  of  such  main- 
tenance rests  upf)n  scanty  facts. 

Ten  yards  of  gravel  should  be  placed  in  neat  piles 
every  yi  mile  along  the  road,  to  be  used  in  patching 
holes.  This  work  should  be  done  while  the  road  is  wet. 
The  hole  should  be  first  cleaned  out.  and  then  filled 
full,  but  no  more,  with  well-compacted  gravel,  wetted 
down  before  being  tainjjed  into  place.  This  patching 
should  be  as  continuous  as  |)ossible.  and  in  dry  weath- , 
er  may  require  sprinkling  the  road  before  patching  it. 

I'requcnt  sprinkling  of  the  surface  of  a  gravel  road 
in  dry  weather  is  probably  too  expensive  for  general 
use,  even  if  done  by  motor-driven  sprinklers.  It  would 
be  advisable,  however,  to  consider  this  method  in  some 
cases,  as  frequently  a  few  days  of  dry,  windy  weather 
will  result  in  so  much  daameg  from  heavy  traffic  that 
a  gravel  road  will  need  resurfacing,  a  more  expensive 
procedure  than  the  sprinkling  required  to  carry  the 
road  intact  o\  er  this  period. 


Bituminous  Surfacing 

Bituininou>  surfacing  is  being  tried  out  on  the  Lui- 
coln  Highway  north  of  Denver,  and  has  been  the  chief 
reliance  in  maintaining  gravel  roads  in  several  states. 
notably  Maine.  An  instance  recently  reported  from 
that  state  shows  that  a  gravel  road  16  ft.  wide  can  be 
maintained  in  good  condition  under  a  traffic  of  t)ver 
1,200  vehicles  per  day  by  an  annual  treatment  of 
4/10  gal.  per  s(|uarc  yard  of  Tar\'ia  B,  at  a  cost  of  ap- 
proximately ?S.^0  per  mile  per  year.  This  figure  in- 
cludes the  wages  of  a  patrolman,  who  works  continu- 
al! v  on  the  road  except  in  the  winter,  and  cares  for 
from  6  to  S  miles  of  road.  .\  patrolman  is  also  provid- 
ed on  less  heavily  travelled  roads  that  are  maintained 
by  patching  and  dragging.  This  amounts  to  $250  per 
niile  per  year,  which  may  be  taken  as  the  minimum 
that  should  be  provided  for  the  maintenance  of  any 
gravel  road.- 


.•\s  a  result  of  large-scale  trials  on  stored  coal  car- 
ried out  at  Illinois  University  it  was  observed  that 
the  portions  of  the  pile  in  which  fine  sizes  were  pre- 
sent in  largest  proportion  did  not  contain  sufficient 
oxygen  to  heat  the  coal  to  any  noticeable  extent.  The 
close  packing  had  also  so  obstructed  circulation  that 
little  fresh  oxygen  could  have  been  brought  in.  even 
if  the  temperature  had  been  raised  to  such  an  extent 
as  to  favour  circulation  of  air.  This  indicates  that 
one  comparatively  safe  way  to  store  coal  is  to  use 
enough  of  the  fine  sizes  to  occupy  the  space  as  com- 
pletely as  possible,  and  to  pack  the  coal  tightly  in 
order  that  the  air  space  may  be  reduced  and  the  cir- 
culation of  air  restricted,  .\pparentlv  the  most  dang- 
erous conditions  exist  when  the  coal  is  of  such  sizes 
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as  to  present  a  large  aggregate  surface  for  absorption, 
and  at  the  same  time  to  leave  a  sufficient  air  space  to 
l)rovide  the  oxygen  required  for  heating. 


Military  Hospital  near  London 

The  military  authorities  plan  to  establish  a  large 
military  hospital  in  Westminster  townshi]),  liesidc 
London,  Ont.,  and  a  new  mobilization  camp  at  Car- 
ling's  heights  in  the  same  vicinity,  and  the  whole  un- 
dertaking will  involve  an  expenditure  of  some  $1,500,- 
000.  The  hospital  will  include  four  active  treatment 
units,  with  a  capacity  of  200  beds  each,  two  convales- 
cent units  with  the  same  capacity  each,  a  separate  offi- 
cers' hospital,  an  isolation  hospital,  and  in  addition,  a 
])Ower  house,  nurses'  building,  superintendent's  resi- 
dence, administrati6n  and  discharge  buildings,  garage 
and  other  subsidiary  units.  The  buildings,  which  will 
face  towards  London,  will  c*over  an  area  of  about  12 
acres,  or  500  x  1,000  ft.  The  mobilization  barracks  at 
Carling's  Heights  will  provide  winter  quarters  for  two 
battalions  and  also  will  include  a  hospital  of  permanent 
construction  for  active  troops  mobilized  at  that  point. 
The  buildings  will  be  of  stucco  and  asbestos,  practic- 
ally firei)roof,  and  will  have  foundations  adequate  to 
carry  heavier  structures,  so  that  they  may  later  be 
brick-veneered. 


Contractors'  Motor  Driven  Compressors 

At  this  time  when  the  labor  problem  is  a  large 
issue  and  all  economic  solutions  to  it  as  a  problem  are 
a  necessity,  the  portable  compressor  outfit  seems  more 
valuable  than  ever.  Because  of  the  rapidity  with 
which  they  work  and  the  immense  amount  of  work 
they  save,  air  operated  tools,  such  as  drills,  hammers, 
rivets,  chisels,  reamers,  caulkers  and  tampers,  have 
been  universally  employed  by  contractors  and  build- 
ers.   A  portable  compressor  outfit,  that  can  be  readily 


hauled  to  the  job,  put  immediately  to  work  and  prompt- 
ly removed  when  wanted  elsewhere,  forms  therefore, 
a  very  valuable  addition  to  the  contractor's  plant.  The 
electrically  operated  j)ortable  compressor  illustrated 
is  especially  adapted  for  city  work  where  current-  is 
available  at  all  places,  and  it  is  more  conveniently 
and  easily  handled  than  corresponding  steam,  gaso- 
line or  oil  operated  types.  It  consists  of  a  10  x  12 
type  E.  R.  Ingersoll-Rand  compressor  driven  by  a  50 
h.p.  Westinghouse  motor,  and  has  a  capacity  of  300 
cubic  feet  of  air  per  minute  at  100  lbs.  pressure. 


The  Dominion  Bridge  Company,  Limited.  Mont- 
real, has  been  awarded  the  contract  for  building  two 
large  Shipbuilding  Cranes  of  the  traveling  gantry  type 
with  7  ton  man  trolleys,  for  the  TidewateY  Shipbuild- 
ers, Limited,  Three  Rivers,  P.  Q. 


Quebec  Bridge  Withstands  Final  Test 

IN  the  presence  of  several  thousand  spectators,  in- 
cluding a  large  number  of  Canadian  (jovernmeiit 
Railway  officials,  engineers  and  officials  of  the  St. 
Lawrence  Bridge  Co.,  and  members  of  the  Quebec 
Bridge  Commission,  the  final  test  of  the  Quebec  bridge 
was  made  on  August  22,  and  the  results  are  con- 
sidered highly  satisfactory.  Four  trains  were  used  in 
making  the  trial.  At  2  p.m.  the  first  engine,  hauling 
seventeen  loaded  freight  cars,-  took  up  its  ])osi- 
tion  on  the  central  span — the  total  weight  of  this  train 
was  809  tons.  At  2.05  p.m.  the  second  engine,  hauling 
thirty-five  cars,  steamed  out  over  the  span,  the  total 
weight  in  this  case  being  1,842.  At  2.10  o'clock  the 
third  train,  consisting  of  the  engine  and  seventeen 
cars,  and  weighing  1.209  tons,  took  up  its  position  on 
the  bridge,  and  at  2.20  the  fourth  train,  with  36  cars, 
weight  1,725  tons,  pulled  out  on  the  structure,  the  first 
section  resting  on  the  west,  or  Montreal  side  tracks, 
and  the  second  section  on  the  east,  or  Quebec  side 
tracks.  The  main  test  was  made  by  stopping  the  four 
Santa  Fe  locomotives,  each  weighing  257  tons,  at  the 
north  end  of  the  south  cantilever  and  the  south  end 
of  the  central  span,  where  the  latter  is  supported  by 
eye  bars  which  were  linked  up  when  the  span  was  plac- 
ed in  position  in  October,  1917.  The  four  trains  when 
placed  for  the  test,  stood  so  as  to  entirely  cover  the 
space  between  the  piers,  which  is  1,800  ft.,  and  they 
were  resting  on  the  span  for  a  period  of  2  hours  and 
15  minutes.  The  total  number  of  cars  used  in  the  test 
was  105,  besides  the  four  engines,  the  cars  being  load- 
ed with  coal,  steel  and  gravel.  During  the  test  the  to- 
tal weight  placed  upon  the  span,  in  addition  to  its  own 
weight  of  5,500  tons,  was  6,627  tons.  Under  this  load- 
ing the  south  anchor  lifted  half  an  inch  ;  the  floor  beam 
of  the  main  post  drop])ed  a  c|uarter  inch  ;  the  south 
end  of  the  span  dro])]ied  6  ft.  3/16  in. ;  the  centre  of  the 
central  span  drop]:)ed  6  ft.  7/18  in.,  while  the  north  end 
of  the  span  dropped  4  ft.  The  difference  in  the  deflec- 
tion at  the  ends  of  the  central  span  is  accounted  for 
by  the  fact  that  the  test  was  specially  made  at  the  south 
end,  where  the  four  engines  stood.  The  total  elonga- 
tion of  the  steel  work  during  the  trial  was  1  ft.  5/8 
in.,  not  taking  into  consideration  the  additional  elon- 
gation caused  by  the  heat  of  the  day.  The  weight 
])laced  upon  the  bridge  was  between  3/4  and  4/5  of 
the  allowable  safe  load.  The  reason  for  leaving  the 
trains  on  the  span  for  .so  long  a  time  was  for  the  \n\r- 
pose  of  taking  the  measurement  of  deflections  from 
shore  to  shore. 

Among  those  jjresent  at  the  test  were:  Col.  C.  N. 
Montserrat,  and  Mr.  H.  P.  Borden,  of  the  Quebec 
Bridge  Commission,  with  their  assistants,  Messrs.  J. 
Rankin,  resident  engineer,  and  W.  P.  Copp  Inspector ; 
Messrs.  G.  F.  Porter  and  L.  G.  Jost,  engineers  of  the 
St.  Lawrence  Bridge  Co.;  W.  J.  Atkinson,  asst.  super- 
intendent, and  L.  Brousseau,  resident  engineer,  of  the 
C.  (i.  Rys..  and  Mr.  Gordon  Grant,  chief  engineer  of 
the  Transcontinental  Rv. 


To  Test  Sand 

An  .American  manufacturer  has  devised  a  simple 
sand  tester  which  will  quickly  determine  the  physical 
properties  of  sand.  The  device  consists  of  a  graded 
series  of  standard  mesh  screens  in  a  watertight  cas- 
ing, a  series  of  glass  vials  communicating  with  the 
screens,  also  means  for  making  a  graphical  record  of 
the  test. 
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The  Use  of  High-Pressure  and  High-Tempera- 
ture Stearh  in  Large  Power  Stations 


By  J.  H.  Shaw 


THKKK  is  liltlc  doubt  tliat  tlic  majority  of  power  sta- 
tion engineers  have  given  attention  to  the  efficient  ut- 
ilisation of  steam  at  the  lower  ranges  of  temperature 
and  pressure,  and  have  been  during  the  past  few  years 
considering  the  upper  range.  Here  there  is  rather  more  scope 
for  choice,  but  it  appears  that  doubt  exists  as  to  whether  it 
is  the  more  ecotiomical  to  increase  the  temperature  of  the 
steam  by  superheating  or  to  increase  the  range  by  the  use  of 
higher  pressures  and  a  moderate  amount  of  superheat.  This 
question  has  been  shelved  to  a  certain  extent,  owing  to 
engineers  being  engaged  on  war  work,  and  thus  unable  to 
give  the  necessary  time  and  attention  to  developing  plant 
suitable  for  the  higher  ranges. 

An  interesting  plant  has  been  installed  by  the  British 
Thomson-Houston  Company  at  their  Rugby  power-house, 
consisting  of  a  B.T.H.  turbine  and  a  Babcock  and  Wilcox 
marine  type  boiler,  capable  of  a  normal  evaporation  of  18,- 
000  lb.  per  hour  with  feed-water  at  80  deg.  Fah. — the  work- 
ing pressure  being  350  lb.  per  square  inch,  the  final  tempera- 
ture of  the  steam  after  passing  the  superheater  700  deg.  Fah., 
and  the  test  pressure  of  the  boiler  .'525  lb.  per  square  inch. 
Good  results  have  been  obtained  from  the  combination,  and 
an  inspection  of  the  machine  after  about  a  year's  operation 
showed  no  undue  signs  of  wear. 

At  the  Carveille  power  station,  Newcastle-on-Tyne,  the 
latest  section  of  the  boiler-house  is  designed  for  275  lb. 
pressure,  and  at  Glasgow  the  boiler  pressure  at  the  new 
works  is  to  be  S.'ifl  lb.  per  square  inch. 

Does  It  Pay? 

.'\  question  that  will  appeal  to  all  is  "Will  it  pay?" 

A  good  case  can  be  made  out  for  a  jump  to  000  lb. 
pressure  with  a  total  temperature  of  700  deg.  to  800  deg. 
Fah.,  but  this  will  involve  a  considerable  amount  of  develop- 
ment charges  being  borne  by  the  undertaking  or  undertak- 
ings which  are  the  first  to  adopt  such  a  pressure.  On  the 
other  hand,  it  appears  that  practically  all  designs  of  exist- 
ing apparatus  can  be  so  modified  as  to  admit  of  pressures 
of  350  lb.  to  400  lb.  per  square  inch.  It  would,  therefore, 
seem  that  to  increase  the  working  range  of  steam  without 
the  development  of  new  designs  a  pressure  of  350  lb.  can 
safely  be  adpoted,  and  that  if  it  is  decided  to  increase  the 
range  the  adoption  of  a  pressure  below  this  is  akin  to  "hedg- 
ing" the  question. 

When  considering  any  results  of  tests  on  high-pressure 
or  high-temperature  steam  generating  plant,  it  is  essential 
that  the  tests  on  the  boiler  side  and  the  tests  on  the  turbine 
side  be  studied  separately;  further,  it  must  be  remembered 
that  any  results  obtained  on  an  extra  high-pressure  boiler 
can  be  obtained,  and  considering  the  boiler  apart  from  the 
economiscr,  surpassed  on  a  similar  and  similarly  equipped 
low-pressure  boiler. 

For  a  comparison  between  the  cost  of  running  a  power 
station  at  200  lb.  pressure  (gauge')  and  at  a  350  lb.  pressure, 
a  schedule  has  been  prepared.  It  is  proposed  to  consider 
a  riverside  station,  where  the  water  is  suitable  for  surface 
condensing.  It  is  proposed  to  install  20,000  kilowatt  sets, 
and  coal  is  assumed  to  be  within  a  reasonable  distance; 
the  cost  of  the  coal,  with  a  net  calorific  value  of  10,000 
therms  per  lb.,  is  for  the  purpose  of  the  schedule  assumed 
to   be    10s.   per  ton  at   the   works.     The   incombustible   con- 
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tents  of  the  coal  would  amount  to  20  per  cent.  The  average 
water  temperature  is  taken  to  be  60  deg.  Fah.,  and  the  va- 
cuum 28.5  in.,  with  the  barometer  at  30in.  The  overall  effi- 
ciency of  the  boiler-house  plant  is  assumed  to  be  77.5  p«r 
cent.,  which  should  be  obtained  with  modern  boiler  control. 
Turbine  makers  are  not  all  in  accord  to  the  efficiency 
to  be  expected  from  turbines  of  the  size  under  consideration 
when  working  on  high  pressures,  and,  in  view  of  the  dif- 
ference between  the  view  of  experts,  it  will  be  advisable 
to  look  ahead  and  anticipate  that  the  efficiencies  of  turbines 
of  the  size  under  consideration  will  be  improved  in  the  near 
future.  For  the  purpose  of  the  calculations  a  turbine  ratio 
efficiency  of  80  per  cent,  is  assumed  at  both  200  lb.  pressure 
and  350  lb.  pressure  with  the  steam  superheated  150  deg. 
Fah.  and  a  constant  vacuum  of  28.5in.  An  alternator  of  20,- 
000  kilowatts  capacity  can  no  doubt  be  built  to  give  an  effi- 
ciency of  97  per  cent,  at  unity  power  factor,  thus  making  the 
turbo  generator  ratio  efficiency  0.80  x  0.97-77.6  per  cent  As- 
suming bearing  and  other  friction  losses  to  absorb  2  p«r  cent.. 
the  internal  efficiency  of  the  turbine  will  amount  to  8*  per 
cent. 

Compartive  Costs. 

The  schedule  shows  the  comparisons  of  coal,  steam  and 
beat  consumptions  for  a  SO.OOO-kilowatt  machine  running 
under  the  conditions  mentioned,  at  200  lb.  and  350  lb.  pres- 
sure by  guage  at  varying  superheats;  also  at  500  lb.  pressure 
absolute  and  268  deg.  Fah.  superheat,  at  which  pressure  and 
superheat  the  total  temperature  will  be  736.5  deg.  Fah.,  which 
is  about  the  maximum  temperature  at  present  recommend- 
ed for  the  materials  now  being  used  in  turbine  construction. 
The  schedule  shows  that  the  cost  for  coal  when  generating 
175.2  million  kilwatt-hours  with  a  load  factor  of  100  per  cent- 
will  be  £04,400  at  the  higher  pressure — superheat  850  deg. 
Fah. — and  £G9.200  at  the  lower  pressure  with  corresponding 
superheat.  This  is  a  saving  of  £4800  per  17S.2  million  kilo- 
watt-hours, or  0.007d.  per  kilowatt-hour.  Unfortunately,  a 
load  factor  of  100  per  cent,  is  impossible,  and  the  conditions 
under  which  power  stations  are  operated  must  be  considered 
before  even  an  approximate  estimate  of  working  costs  can 
be  arrived  at. 

To  arrive  at  an  estimated  figure  for  the  power  stations 
under  discussion,  it  is  proposed  to  assume  that  the  standing 
loss  of  the  station  designed  for  200  lb.  will  be  the  same  as 
a  typical  station — the  \"allcy-road  power  station  of  the  Brad- 
ford Corporation,  i.e..  1583  lb.  of  coal  per  hour.  It  will  be 
fair  if  the  same  basis  is  taken  for  the  plant  at  350  lb.  pressure. 
with  8  per  cent,  added  to  the  works  standing  loss  represent- 
ing roughly  the  higher  temperature  of  the  steam  at  the  higher 
pressure.  Standing  losses  must  be  approximately  proportion- 
al to  the  top  temperature,  as  this  afTerts  radiation,  boiler  exit 
losses,  etc. 

For  a  20.000-kilowatt  set  the  no-load  consumption  will  be 
approximately  22,000  lb.  of  steam,  or  3666  lb.  of  coal  per 
hour,  and  the  total  steam  consumption  at  any  load  is  22.000 
lb.  -|-  9.54  lb.  of  steam  per  kilowatt-hour  for  the  plant  operat- 
ing at  200  lb.  pressure,  and  22,000  lb.  -|-  8.6  lb.  of  steam  per 
kilowatt-hour  and  3739  lb.  -f-  l-'*^  'b.  of  coal  per  kilowatt- 
hour  for  the  plant  operating  at  350  lb.  pressure  and  3M  deg. 
superheat. 

In  order  to  allow  for  rh-mging  over,  for  the  period  when 
i\\  ■  I-    ni.ub  temporarily    running    together 
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at  partial  loads,  for  reduced  efliciency,  in  the  boiler-house 
due  to  adverse  circumstances,  and  for  the  necessity  of 
sometimes  running  the  plant  when  it  is  not  in  the  best  con- 
dition, it  will  be  advisable  to  add  .5  per  cent,  to  the  figures 
obtained  for  the  load  consumption  and  .'>  per  cent,  to  the 
no-load  loss  of  the  turbine,  thus  making  the  consumptions 
and  costs  as  below. 

Table  I: 

Maximum  load  of  20.000  kilowatts 
and  50  per  cent,  load  factor  87,6  x 

108  units  per  annum. 
?00  lb.  pressure.    .350  lb.  pressure 
250  deg.  super-      250  degf.  super- 
heat. 28.5in.  heat,  28.5in. 
vacuum.  vacuum. 

Works  standing  loss  in  tons  of  coal  (1,200  n,TO() 

No-load    consumption      of      turbo- 
generators   in    tons    of   coal 1.5,100  la.'.iH 

Load  consumption  of  turbo-genera- 
tors   in    tons    of   coal    fi5.300  .'59,867 

Total    8fi,600  81,881 

Lb.   of  coal     per  unit     on      station 

bus-bars     2.211  2.094 

Total   cost   at    10s.    per    ton    £4:i.:i00  £40,940 

Cost   of  coal   per   unit    ()  n;i<l  0.n22d. 

The  foregoing  relates  only  to  the  cost  of  coal;  the  re- 
maining items  which  make  up  the  total  works  costs  are  not 
likely  to  be  affected  by  the  use  of  higher  pressures  and  tem- 
peratu»es.  Oil,  waste,  and  water  are  practically  unaffected; 
repairs  and  maintenance  may  lie  increased,  but  not  to  an 
appreciable  extent..  The  capital  cost  of  the  plant  is  an  item 
that  may  be  affected  to  a  considerable  extent,  but,  unfortun- 
ately, the  increased  cost  of  turbines,  boilers,  pipes.  &c..  due 
to  the  use  of  higher  pressures  and  temperatures  cannot  be 
given  in  a  jjaper  of  this  description.  Table  IL  below  gives 
the  steam  consumption  on  the  conditions  specified: 

Table  H. 

Steam  pressure  at  turbine  lb  per 

square    inch    ab 21.';  2(15  215 

Total    temperature   of    steam      at 

turbine,     deg.     Fah 088  f.88  688 

Superheat  at  turbine,  deg.  Fah...      :i00  281.6  265.6 

Total    heat    of    steam      (from    32 

32  deg.  Fah.)  therms  per  lb.   ..    1371.3        1368.0        1365.9 

Absolute   pressure   at   turbine   ex- 
haust,    inches     (Hg.) 1.5  1.5  1.5 

Heat    drop      per     lb.    of     steam. 

therms     429.2  440.3  449.1 

Ratio   efficiency  of  turbine     and 

alternator 79.'/r         79.1%         79.0 

Steam  consumption  of  turbine,  lb. 

per    kilowatt-hour     10.023  9.82  9.65 

Total  steam  consumption  of  tur- 
bine,   lb.    per    hour     200.460       196,400      193.000 

Steam   consumption   per   effective 
kilowatt-hour,   lb 10.3  10.10  9.94 

With  regard  to  the  practical  difficulties,  it  is  but  to  be 
expected  that  before  pressures  of  500  lb.  or  600  lb.  per 
square  inch  are  adopted,  a  radical  departure  will  have  to 
be  made  in  present  boiVer  construction.  .All  square  boxes 
and  headers  will  be  eliminated,  the  drums  and  tubes  will 
be  smaller  in  diameter,  and  the  design  of  the  boiler  made 
more  elastic.  The  type  of  boiler  will  no  doubt  assume  the 
appearance  of  a  flash  boiler,  with  practically  no  steam  or 
water  reserve,  and  fired  liy  gas  on  the  surface-combustion 
principle. 

For  more  moderate  pressures,  up  to  350  lb.  per  square 
inch,  the  existing  type  of  boiler  can  be  modified  and  success- 
fully used.  At  Carville  power  station,  Babcock  and  Wilcox 
marine-type  boilers  are  being  used,  at  275  lb.  per  square 
inch  gauge  pressure,  and  at  the  British  Thomson-Houston 
Company's  works  at  Rugby  a  Babcock  and  Wilcox  boiler 
is  installed  and  successfully  working  at  350  ib.  per  square 
inch.     Further.  Messrs.   Babcock  and  Wilcox  state  that  they 


have  at  present  two  boilers  on  order  for  a  working  pressure 
of  475  lb.  per  square  inch  with  steam  .superheated  to  a  final 
temperature  of  700  deg.  Fah..  and  that  they  are  quite  pre- 
pared to  supply  IkoUers  in  their  ordinary  business  f(jr  such 
pressure  and  superheat. 

With  higher  steam  pressures  the  temperature  of  satura- 
tion is  raised,  and,  due  to  this,  greater  care  must  be  exercised 
in  the  quality  of  the  water  used  for  the  boiler  feed.  A  feed- 
water  that  is  perfectly  satisfactory  at  380  deg.  Fah.  in  a 
modern  tubular  boiler  might  be  quite  unsuitable  for  use  in  a 
flash  boiler.  The  quantity  of  air,  CO.,  and  oxygen  will  have 
to  be  kept  down  to  a  minimum,  and  also  the  non-soluble 
salts  which  are  generally  in  the  water  discharged  from  an 
ordinary  lime-soda  water  softener.  A  natural  development, 
and  one  which  is  already  taking  place,  is  to  heat  the  feed- 
water  under  atmospheric  pressure  by  means  of  live  or  ex- 
haust steam  in  order  to  drive  off  the  entrapped  and  dissolved 
gases  as  much  as  possible.  According  to  Lunge's  "Tech- 
nical Chemist's  Handbook,"  it  is  necessary  to  raise  the  tein- 
perature  of  the  water  to  100  deg.  Cent,  before  the  quantity 
of  air  in  the  water  is  appreciably  reduced. 

The  source  of  water  for  use  in  high-pressure  plants  will 
have  to  be  carefully  traced,  and  the  treatment  of  the  water 
should  be  such  that  minimum  of  unsoluble  salts  remains 
in  it  after  treatment.  The  purer  the  water  the  greater 
aflinity  it  has  for  air,  COi,  and  oxygen,  and  every  care  should 
be  taken  that  it  is  not  exposed  to  the  air  between  the  con- 
denser and  the  boiler.  In  order  to  avoid  such  exposure  to  the 
air  it  is  suggested  that  the  feed  pump  should  be  an  extension 
of  the  condensate  pump  and  the  condensed  water  pumped 
direct  into  the  feed  line. 

For  Higher  Pressures. 

The  natural  develpoment  of  the  turbine  for  higher  pres- 
sures appears  to  be  in  a  line  with  Parsons  two-cylinder  mac- 
hine, with  a  flexible  daw-type  coupling  between  the  cylinders 
and  a  thrust  bearing  for  each  cylinder.  For  very  large  sets, 
above  50.000  kilowatts,  the  cross-compound  turbo-generator 
will  no  doubt  be  used,  the  high-pressure  turbine  being  at- 
tached to  a  generator  and  the  low  pressure  tiirbine  to  an- 
other generator.  Each  set  can  then  be  run  at  its  most  suit- 
able speed,  with  resulting  high  efficiency.  This  arrangement 
will  no  doubt  lead  to  re-heating  the  steam  after  it  leaves 
the  high-pressure  turbine  and  before  entering  the  low-pres- 
sure machine.  Dr.  t'erranti  has  already  done  valuable  work 
on  this  subject  the  results  of  which  have  unfortunately  not 
been  published. 

The  design  of  the  condensing  plant  is  not  likely  to  be 
modified  because  of  the  use  of  high  pressure  or  high-  tem- 
perature steam,  but  it  must  not  be  lost  sight  of.  that  with 
steam  initially  at  the  same  temperature,  but  at  different  pres- 
sures the  plant  using  the  high-pressure  steam  will  reject  less 
heat  units  to  the  condenser  per  lb.  of  steam  used  in  the  tur- 
bine. 

The  steam  pipes  to  be  used  in  a  station  where  both  high 
pressures  and  high  temperatures  are  employed  will  have  to 
be  very  carefully  designed.  The  question  of  expansion  at 
higher  temperatures  will  be  of  the  utmost  importance.  For 
example,  take  the  case  of  a  steam  pipe  100  ft.  in  length, 
and  assume  that  the  pipe  had  been  erected  at  60  deg.  Fah. 
It  will  be  found  that  a  temperature  of  388  deg.  Fah.,  equal 
to  steam  at  200  lb.  gauge  saturated,  the  expansion  is  2.59in.. 
while  at  786.6  deg.  Fah..  equal  to  steam  at  600  lb.  pressure  and 
300  deg.  Fall,  superheat,  the  expansion  is  5.75  in. 

The  expansion  given  can  be  readily  taken  care  of  if  the 
designer  can  ensure  that  the  expansion  would  always  take 
place  lengthwise  in  the  pipe  range.  Unfortunately,  taking 
a   boiler   off   a    range   will    cause   a   considerable   cross-strain 
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to  llic  main  luadir.  diK-  In  tin-  <(imKCtinK  pipes  coolinu  down 

and    rontractitiK- 

It  appears  that  llu-  ni.iin  steam  connections  of  the  boiler 
will  have  to  he  designed  in  a  flexil)le  manner,  in  order  to  re- 
lieve the  main  ran^e  of  stress.  Further,  tlicsc  connections 
should  he  of  the  manifold  or  header  tyjje.  i.e.,  made  up  of 
many   small   pipe  connections. 

Kr(^m  inquiries,  it  is  apparent  that  the  boiler  mounting 
and  valve  makers  are  quite  alive  to  the  possibilities  of  hiKh- 
pressure  and  hiRh-temperature  steam  coming  into  commer- 
cial use.  The  question  of  the  use  of  higher  pressures  is  quite 
appreciated  by  the  makers  of  economisers.  who  are  prepared 
to  manufacture  economisers  for  350  lb.  boiler  pressure  or 
higher,  either  of  their  standard  design,  with  the  details  modi- 
fied, or  of  a  design  suitable  for  use  as  an  integral  part  of 
the  boiler,  if  necessary  with  horiontal  and  mild  steel  tubes. 

It  must  be  admitted  that  in  order  to  attain  a  higher  over- 
all efficiency,  it  is  necessary  to  increase  both  the  pressure 
and  the  temperature  of  the  steam.  An  increase  of  pressure 
with  a  constant  temperature  would  mean  that  the  dew  point 
is  carried  further  up  the  turbine  towards  the  high-pressure 
end,  thus  tending  to  accelerate  blade  eroision  in  the  lower 
stages  and  a  reduced  stage  efficiency  of  the  turbine.  Also  the 
high-pressure  blading  of  a  turl)ine  is  considerably  less  efticient 
than  the  low  pressure  plages,  and  although  the  losses  in  the 
liigh-pressure  end  are  partly  recovered  in  the  low-pressure 
blades,  it  is  apparant  that  to  assume  that  a  turbine  for  extra 
high  pressures  can  be  built  with  the  same  efficiency  as  one 
for  a  lower  pressure — within  limits — is  taking  a  hopeful  view, 
and  that  there  is  justification  for  hesitation  before  adopting 
extra  high  pressures  on  the  part  of  managers  responsible 
for  the   financial   results   of  large  undertakings. 


Mainly  Constructional 

East  «nd  West— From  Coast  to  Coast 


The  building  by-law  to  l)e  introduced  in  Renfrew,  Out., 
has  had  its  first  reading. 

.'\t  a  recent  meeting  the  common  council  of  St.  John. 
N.   B..  decided  to  extend  the  water  service  to  East  St.  John. 

The  Belcher's  Islands  Iron  Mines.  Limited,  have  been 
incorporated  with  a  capital  stock  of  $1.000.()0().  head  office. 
Toronto. 

The  city  of  (.'hatham  will  petition  the  government  to  havi' 
the  proposed  inter-provincial  highway  pass  through  t'hat- 
ham  to  Windsor. 

A  general  appropriation  of  $750  was  made  to  each  ward 
for  road  work  by  the  municipal  council  of  l-angelv.  B  C,  at 
a  recent  meeting. 

The  Dover  Oil  Company,  Limited,  has  been  incorporated 
with  .a  capital  of  $1,000,000  to  acquire,  own.  lease,  prospect 
for,  and  manage  mines  and  mineral  land  deposits,  including 
oil  and  gas. 

,\  by-law  providing  for  the  construction  oi  a  liUratioii 
plant  at  an -expenditure  of  $2,50,000  to  $:t00.000  will  be  sub- 
mittcil  to  the  ratepayers  of  Windsor,  Out.,  at  the  January 
municii)al  elections. 

It  is  reported  that  the  nnlilary  authorities  coiiiemplale 
the  i)urchase  of  Central  Park,  near  Vancouver,  for  the  erec- 
tion of  a  large  hospital  to  care  for  British  Columbia  soldier 
l>atients,  excepting  tubercular  cases. 

The  enlargement  of  Guleph's  water  reservoir  to  acconi- 
nu)<late  S.OOO.OtW  gallons  and  the  installation  of  an  additional 
immp  at  the  works  with  a  capaicty  of  (i.otW.OOO  gallons  a  day. 


are  recommended  in  a  report  submitted  to  the  city  of  Gulcph 
by  the  Provincial  Fire  Underwriters  of  Ontario.  The  adop- 
tion of  nothing  less  than  six-inch  mains  is  also  recommend- 
ed. 

Building  permit!  to  the  value  of  $31^94  were  issued  in 
Sydney.  N.S..  during  the  month  of  July.  The  total  for  the 
first  seven  months  of  the  year  is  SZZ.I.HtU,  as  r'.-v--"-—!  with 
$174,041  for  the  correspondinK  period  in  1917. 

The  Malcolm  Construction  Company.  Limited,  ha*  taken 
out  letters  patent  of  inc<irporation  in  the  province  of  Mani- 
toba, being  authorized  to  carry  on  a  building  and  contracting 
business;   head  office,  Winnipeg;  capital,  $.5,000. 

Plans  have  been  approved  for  three  temporary  schools 
to  be  erected  in  Winnipeg  at  a  cost  of  $100,000.  One  is  to 
be  located  near  Cecil  Rhodes  school,  the  second  near  .Mc- 
Gregor street  barracks,  and  the  third  at  Riverviev. 

At  a  meeting  of  the  shareholders  of  the  OntaiMi  •••li- 
land  Cement  Co..  Ltd..  at  Brantford.  Ont.,  recently,  it  was 
decided  to  go  into  voluntary  liquidation,  the  supply  of  marl 
at  their  plant  at  Blue  Lake  having  become  exhausted. 

The  city  council  of  Chatham,  Ont.,  have  been  consider- 
ing the  question  of  borrowing  money  from  the  Ontario  gov- 
ernment for  the  erection  of  workmen's  houses  and  appear 
favorable  to  this  course.  No  definite  action  has  yet  been 
taken,  however. 

Joseph  Gawley.  Limited,  has  been  incorporated  with  a 
capital  of  $10,000.  head  office  at  Vancouver.  The  objects  of 
this  concern,  as  stated  in  its  charter,  include  "the  businesses 
of  brokerage,  engineering,  contracting,  manufacturing  op- 
erating, and  trading." 

Housing  conditions  in  Moncton.  N.B..  are  said  to  be 
nothing  short  of  desperate.  Tenements  are  greatly  over- 
crowded and  in  the  poorer  quarters  families  are  glad  to  ob- 
tain quarters  of  any  kind,  and  are  actually  found  to  be  living 
in  -beds,  barns,  attics  and  cellars. 

Nine  Toronto  firms  have  entered  into  an  agreement 
with  the  labor  organizations  to  pay  a  minimum  wage  of  $1 
an  hour  to  forge  men.  The  schedule  calls  for  a  nine-hour  day. 
with  time  and  a  half  until  10  o'clock  and  then  double  time, 
and  also  double  time  on   Sundays  and  holidays. 

.■\  party  in  charge  of  Mr.  W.  .\.  Ducker  have  been  sent 
out  to  make  a  topographical  survey  of  the  Manitoba  provin- 
cial industrial  farm  with  a  view  to  the  commencement  of 
work  on  the  erection  of  buildings,  etc.  There  is  said  to  be 
good  brick  clay  on  the  site  and  also  large  quantities  of  Rtan- 
ile  in  the  vicinity. 

The  munitions  plant  at  Lcaside,  Toronto,  i^  to  be  en- 
larged at  a  cost  of  at  least  $3,000,000.  according  to  a  recent 
announcement.  The  plans  call  for  the  erection  of  two  build- 
ings of  brick  and  steel  construction,  one  SfK)  ft.  long  and  the 
larger  one  fi40  ft.  Work  has  been  started  and  500  workmen 
are  already  on  the  job.  The  new  space  will  be  devoted  en- 
tirely to  taking  care  of  an  order  for  IS-inch  shells  for  the 
U.  S.  war  depart4nent. 

.\  suggestion  is  made  that  a  new  wing  be  added  to  the 
Parliament  Building  in  Toronto  at  a  cost  of  about  $1.0i'" 
to   relieve   the  congestion   which   at    present   exi'-ts   an 
the  various   government   departments.     This  addr  d 

be  built  on  the  east  side  of  the  building,  running  i  ds 

and  following  generally  the  lines  of  the  new  western  wing 
built  a  few  years  ago  after  the  lire.  Owing  to  war  con- 
ditions, it  is  not  expected  that  this  work  will  be  undertaken 
for  some  time. 

The  Ottawa  city  council  at  a  recent  meeting  decided  to 
ask  the  government's  permission  for  the  issue  of  bonds  to 
the  amount  of  $1SS.OOO,  This  money  is  required  for  the 
erection  of  a  new  bridge  over  the  Rideau  River  on  St.  I^trick 
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St.  It  is  probable,  liowever,  that  the  total  sum  required  will 
be  about  $190,000.  Many  of  the  members  of  the  council 
are  strongly  opposed  to  the  erection  of  the  new  structure, 
stating  that  the  present  bridge  is  not  in  a  dangerous  con- 
dition and  will  meet  the  requirements  for  some  time. 

Officials  of  the  city  of  Ottawa  and  county  of  Carleton 
)iave  been  discussing  the  construction  of  a  new  bridge  over 
the  Rideau  river  to  replace  Cumniing's.  It  is  considered  that 
a  reinforced  concrete  structure  would  be  the  most  suitable, 
and  plans  have  been  prepared  for  a  bridge  of  this  type  to 
cost  about  $173,000.  The  present  steel  bridge  has  seen  ser- 
vice for  more  than  25  years,  having  been  repaired  from  time 
to  time.  It  is  in  such  a  state  at  present  that  loads  crossing 
it  are  limited  to  3,000  pounds. 

A  most  representative  gathering  was  recently  held  at 
Brandon,  Man.,  to  discuss  the  good  roads  situation,  reeves 
and  councillors  being  present  from  the  various  municipalities 
surrounding  the  city  and  from  as  far  west  as  the  Saskatche- 
wan boundary.  The  matter  of  the  road  through  to  the  Sask- 
atchewan boundary  was  brought,  and  while  nothing  definite 
was  decided,  it  is  expected  that  action  will  be  taken  in  the 
near  future  to  establish  this  highway.  As  a  result  of  the 
meeting  the  city  council  of  Brandon  arranged  a  trip  over 
the  good  roads  system  in  the  municipality  of  Wallace  for 
the  representatives  of  the  various  municipalities  concerned. 

Considerable  road  work  is  being  carried  on  in  Montreal 
at  the  present  time,  including  the  following:  Levelling  West- 
hill  from  Sherbrooke  street  north;  asphalting  Bleury  from 
Ontario  to  Sherbrook,  St.  Catharine  from  Stanley  to  Guy,  St. 
Catharine,  east  of  Papineau,  and  Mary  .\nn  street;  laying 
Scoria  blocks  on  St.  Lawrence,  corner  of  Martin;  granite 
blocks,  Craig  street  corner  of  Amherst,  Little  Craig  street, 
from  Cote  des  Neiges  to  Decare,  St.  Patrick  corner  of  Island, 
Inspector  from  St.  James  to  Notre  Dame;  macadam.  Western 
avenue  from  Grand  Boulevard  to  Benny,  Queen  Mary  from 
Cote  des  Neiges  to  Decare,  St.  Hubert  from  Beaubien  to  St. 
Zotique,  Laurier  from  Chamford  to  Garnier,  and  Gilford  from 
Breboeuf  to  De  la  Roche. 

The  work  of  pouring  concrete  has  been  completed  and 
masonry  work  is  now  under  way  on  the  new  school  at  Ross- 
land,  B.C.  It  is  expected  to  be  completed  within  the  next 
two  or  three  months.  The  building  is  of  two  storeys,  con- 
taining twelve  classrooms,  teachers'  rooms,  principal's  office; 
also  it  will  have  a  basement,  in  which  will  be  located  rooms 
for  domestic  science,  manual  training,  furnaoe  room,  fan 
room,  coal  bunkers,  lavatories  and  play  rooms.  The  floors 
of  the  corridors,  and  the  stairs,  are  of  reinforced  concrete, 
and  the  partitions  on  the  main  floor  are  of  hollow  tile.  In 
view  of  exceptional  climatic  conditions  during  the  winter 
season,  the  roof  is  to  be  of  the  "well  deck  type,"  having  drain- 
age to  the  centre  of  the  building.  Mr.  J.  H.  Bowman,  archi- 
tect, drew  the  plans  for  the  school,  and  Mr.  Robt.  Moncrieflf 
has  the  contract  for  its  erection. 

The  building  permits  issued  in  Toronto  during  the  month 

.of  July   indicate   a   marked   increase   in   building    activity   as 

compared  with  last  year.    The  records  of  the  city  architect's 

department    show   the    following    figures:     Total    for    month 

of  July,   1918,   475   permits,   value   $1,094,278;    total    for  July, 

1917,  425   permits,   value   $762,004;   total   first   seven   months, 

1918,  $4,83529,;  first  seven  months,  1917,  $4,087,782;  permits 
for  dwellings,  July,  1918,  111,  $272,200;  permits  for  dwellings, 
July,  1917,  87,  $209,800;  permits  for  dwellings  during  first 
seven  months  of  1918,  641,  $1,611,075;  permits  for  dwellings 
during  first  seven  months  of  1917,  530,  $1,328,875;  permits 
for  factory  buildings  and  warehouses,  July,  1918,  $466,000; 
permits  for  factory  buildings  and  warehouses,  July,  1917, 
$151,200;  permits  for  factory  buildings  and  warehouses  dur- 
ing first  seven  months  of  1918,  $1,702,950;  permits  for  same 
class  of  buildings  corresponding  period   1917,  $1,305,050. 


The  city  commissioners  6f  Montreal  arc  planning  the 
road  work  which  it  is  proposed  to  carry  out  next  year,  and 
although  definite  decision  has  not  been  reached,  it  is  under- 
stood that  the  appropriations  for  new  work  which  will  be 
included  in  the  l)udget  will  amount  to  about  $400,000  and  that 
this  will  be  devoted  to  putting  in  proper  condition  the  main 
approaches  of  the  city.  The  southern  approach  from  Vic- 
toria bridge  along  Bridge  St.  will,  it  is  stated,  be  entirely 
reconstructed,  the  present  macadam  pavement  to  be  replaced 
with  granite  blocks  at  an  estimated  cost  of  $85,000.  The 
westerly  approach,  along  Sherbrooke  St.,  including  Western 
Ave.,  to  the  limits  of  Montreal  West,  will  be  paved  with  as- 
phalt, the  cost  being  estimated  at  $140,000,  and  $80,000  is  to  be 
appropriated  for  the  asphalt  paving  of  St.  Lawrence  Boule- 
vard, part  of  which  will,  it  is  understood,  be  commenced  this 
summer.  Cote  des  Neiges  road,  leading  from  Guy  street  up 
to  the  cemetries,  will  also  be  reconstructed. 

The  programme  of  the  provincial  department  of  High- 
ways in  Saskatchewan  is  progressing  favorably,  according 
to  a  recently  issued  report,  the  expenditure  involved  being 
approximately  $110,000.  The  concrete  bridge  over  the  Arm 
river,  near  Craik,  for  which  O.  W.  Smith  &  Co.  were  award- 
ed the  contract,  will  shortly  be  in  commission.  The  new 
bridge  at  Maple  Creek  and  that  over  the  Qu'Appelle  river, 
south  of  Disley,  are  both  well  under,  way;  also  a  structure 
at  Cote,  and  one  near  Courval,  south  of  Mortlach,  between 
Johnstone  and  Chaplain  lakes.  Tenders  have  been  called 
for  a  bridge  at  Eastend  and  one  south  and  east  of  Webb, 
and  it  is  expected  that  both  of  these  structures  will  be  finish- 
ed this  fall.  A  contract  has  been  entered  into  with  the  rural 
municipality  of  Maripoas  for  the  repair  of  the  large  grade 
across  White  Heron  Lake,  near  Kerrobert — a  new  style  of 
protection  is  being  adopted  to  prevent  deterioration  through 
wave  wash,  willow  brush,  tied  to  fascines,  being  placed  along 
the  sides  of  the  grade  to  protect  the  earth  slopes.  The  an- 
nual programme  of  small  timber  bridge  construction,  al- 
though somewhat  restricted,  is  being  carriel  out  by  the  de- 
partment with  regular  labor  crews.  Five  crews  are  at  work  ia 
various  parts  of  the  province. 


Personals 

Mr.  John  Hastie,  president  of  the  New  Westminster  Con- 
struction &  Engineering  Co.,  Ltd.,  recently  visted  the  east 
in  connection  with  the  securing  of  contractors  for  the  Poplar 
Island  shipyard  of  the  company. 

Mr.  Alcide  Chausse  has  resigned  as  city  architect  and 
superintendent  of  buildings  of  the  city  of  Montreal  and  has 
resumed  the  practice  of  his  porfession  at  367  Beaver  Hall 
Square  in  that  city.  He  will  be  pleased  to  receive  catalogues, 
etc.,  from  building  supply  firms. 


Obituary 

Mr.  Henry  Geo.  Love,  who,  until  his  retirement  a  few 
years  ago,  was  a  partner  in  the  firm  of  Brown  &  Love,  build- 
ers, died  recently  at  his  home  in  Toronto.  The  late  Mr. 
Love  was  born  in  Bristol,  England,  in  1842,  and  came  to 
Canada  in  1871. 

Mr.  Thos.  J.  Rutlierford,  president  of  the  lumber  liriu 
of  Wm.  Rutherford  &  Sons,  Montreal,  died  suddenly  at  his 
summer  home  at  Trout  Lake,  near  Ste.  Agathe.  at  the  age 
of  59  years.  He  had  been  in  poor  health  for  some  time,  but 
it  was  not  thought  his  illness  would  end  fatally.  Mr.  Ruther- 
ford was  born  in  Montreal  and  had  lived  most  of  his  life  in 
Westmount.  His  eldest  son,  Lieut.  Archibald  B.  Rutherford, 
M.  M.,  enlisted  in  the  ranks  with  the  Engineers  in  1915.  and 
won  the  Military  Medal  for  gallant  conduct,  while  a  few 
months  ago  he  was  granted  a  commission  as  lieutenant  as  a 
further  recognition  of  his  services. 
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The  Commission-Manager  Plan  of  City 
Government 

Tl|l'.i\l'.  is  nil  more  f;isciiiatitiq;  subject  tiiidtT  dis- 
cussion at  tlif  presotit  time  tliati  the  possibili- 
ties uiulerlying  the  reorjjaiiizatioii  of  the  pre- 
sent thoroiiglily  and  ho])e!essly  ineftlcieiit   and 
unsatisfactory  system  of  niana^ement   as  exemplitied 
by  the  vast  majority    of    tlie  councils  and  mayors  of 
Canadian  towns  and  cities.    And  by  this  it  is  not  in- 
tended  to  sufTjrest   that  the   fault   rests   entirely  with 
these  officers  theiwseKes.    Tlie  i)lain  fact  i.s — the  sys- 
tem i.s  wrong-,  niibnsinesslike  ami  indefensible.   .\t  elec- 
tion time  the  mayor  and  councillors  tell  wiiat  they  are 
goiiifj  to  do — or  liave  already  done — matters  of  policy. 
They  rarely,  if  ever,  try  to  convince  the  electors  tiiat 
this  policy  will  be  carried  out  efficiently.    As  a  matter 
of  fact  it  depends     on    the    ])ersonaiity  of  these  men 
l.irtjely — their  influence  with  this  and  that  orfjanization 
whether  or  not   they   can    carry   on   their   ))olicy   at 
ill.    The  energies  of  the  mayor,  instead  of  being  de- 
voted to  seeing  to  it  that  the  \arious  departments  are 
operating  erticieiitly,  are  chieHy  directed  towards  keep- 


ing a  sufificient  majority  on  his  side  to  enable  him  to 
|)ur>ue  the  policy  outIine<l.  At  the  same  time  he  must 
keep  his  eye  on  the  electorate,  having  in  mind  the  next 
electi<»n  date.  The  net  result  of  the  whole  matter  is 
that  first-rate  men  will  not  offer  themselves  for  election 
and  we  have  a  had  system  of  guveniment  operate*!,  in 
many  cases,  by  second-rate  men — men,  often,  who  have 
demonstrated  their  entire  inaliility  to  manage  their  own 
private  affairs  on  even  the  smallest  scale. 

The  management  of  a  city  or  large  town  i-  .1- 
much  a  "business"  as  the  management  of  a  bank,  a 
factory  or  any  industrial  enterprise.  It  requires  the 
.same  kind  of  brains,  the  same  concentration,  the  same 
inde|)endence  of  action.  It  requires  qualities  rarely 
found  in  the  man  who  can  sway  the  jwipular  vote.  In 
other  words,  the  position  can  only  be  pro|>erly  filled 
by  a])i)ointinent — an  efficiency  manager,  not  specially 
interested  in  policy,  not  .subject  to  the  whims  and  in- 
trigues of  petty  politics. 

In  certain  luiropean  countries,  aiul  more  recently 
in  the  L'nited  States,  the  ctmimission-manager  plan, 
closely  resembling  the  board  of  directors  and  manager 
of  the  average  ])rivate  organization,  has  proven  a 
marked  success.  The  commission  is  elected  and  is  re- 
si)onsible  for  the  policy  :  the  manager  is  apiM)inte<l  and 
is  subject  to  long  tenure  of  office  if  efficient,  or  to  sum- 
mary dismissal  if  un.satisfactf)ry,  ju.st  as  in  a  private 
organization.  For  the  double  reas«»n  that  our  jiresent 
system  is  about  as  bad  at  is  can  be  and  that  the  sug- 
gested plan  is  |)roving  satisfactory  in  a  large  majority 
of  cases,  why  not  give  it  a  trial  in  Toronto,  Montreal, 
and  elsewhere  in  Canada? 


Replacing  Our  Marine  Losses 

T' )  co])e  with  the  emergency  occasioned,  by  enemy 
submarines,  we  arc  returning  to  the  wooden 
ship  which  we  have  long  since  come  to  consider 
as  |)ermanently  superseded.  The  great  ship- 
yards of  .America  were  designe<l  and  (organized  for  the 
construction  of  the  modern  steel  ship  but  the  difficulty 
of  t)l)taining  material  and  the  necessity  of  increased 
outjmt,  to  say  nothing  of  cost,  is  res|)onsible  for  the  re- 
\  ival  of  an  ancient  industry. 

.\s  the  output  of  the  shipyards  was  of  primary  im- 
portance the  most  famous  marine  engineers  in  the 
country  combined  in  their  efforts  to  devise  means  to 
s])eed  up  work  in  the  yards.  That  these  efforts  were 
successful  is  well  demonstrated  by  the  tonnage  output 
in  the  la.st  year  as  compared  with  jircvious  years  The 
shi|)s  have  been  standardized  in  every  way  pt>ssible 
to  facilitate  manufacture.  This  standardization  toget- 
her with  the  development  and  application  of  mcxlern 
practice,  as  ai)]>lied  to  shi])  building,  has  worked  a 
revolution  in  the  wooden  ship  industry. 

Those  of  us  who  are  connected  with,  or  interested  in. 
the  iron  and  steel  industry,  will  readily  realize  the 
vital  iinportance  of  substituting  wherever  |Missible, 
to  conserve  these  materials.  The  munitions  output  in 
this  country  and  various  other  war  material  require- 
ments have  placed  such  a  load  on  the  steel  plants  that 
they  are  pushed  to  capacity. 

The  boiler  and  engine  requirements  necessary  to 
meet  the  enornunis  output  of  steel  and  winnlen  ships 
already  contracted  for  leaves  practically  n<i  p<->wer 
available  for  privately  built  concrete  ships.  Many  of 
the  most  widely  known  marine  engineers  have  express- 
ed their  faith  in  the  possibilities  i>f  the  concrete  ship 
aiul  they  s.iy  it  is  just  a  matter  of  time  before  this  is 
demonstrated.  Ut>wevcr,  in  our  ship  construction  cam- 
paign time  is  the  essence  of  the  contract. 
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Fire  Protection  Engineering 

DO  c)ur  engineering-  departments  or  works  or- 
ganizations give  snfficient  thought  and  atten- 
tion to  the  details  of  "Fire  Protection?"  Fire 
protection  requires,  essentially,  a  close  study 
of  the  details,  not  only  in  the  construction  of  your 
buildings,  but  in  the  layout  of  the  equipment  necessary 
in  your  process  of  manufacture  and  methods  of  opera- 
tion. • 

The  building  restrictions  of  our  cities  do,  to  a  cer- 
tain extent,  require  the  observence  of  certain  formali- 
ties, and  the  instaHation  of  certain  equipment,  before 
a  permit  to  erect  the  building  is  granted,  but  this  does 
not,  of  necessity,  mean  fireproof  construction. 

Have  you  ever  stop])ed  to  consider  how  many  of 
our  alleged  fireproof  buildings  are  damaged  or  totally 
destroyed  by  fire?  The  fire  losses  in  Canada  and  the 
United  States  are  appalling.  The  United  States  and 
Canadian  losses  combined  in  1917  amounted  to  $267,- 
273,140,  and  the  aggregate  fire  waste  of  the  United 
States  and  Canada  during  the  past  forty  years,  from 
1878  to  1917,  inclusive,  reaches  the  appalling  total  of 
$6,480,267,560,  showing  an  annual  average  property  de- 
struction of  $162,006,689.  Add  to  this  the  loss  of  'busi- 
ness due  to  suspended  operation  and  it  furnishes  mater- 
ial for  serious  consideration.  In  many  cases  a  care- 
fully designed  slow  burning  type  of  building,  well 
eciuipped  with  approved  fire  protection  ai)pliances, 
and  fire  resisting  or  retarding  construction  details,  is 
a  much  better  fire  risk  than  a  so  called,  fireproof  ty|)C 
in  which  the  important  details  have  been  overlooked, 
Another  very  important  subject  for  consideration 
is  the  use  of  highly  inflammable,  or  explosive  mater- 
ials where  their  use  is  not  absolutely  imperative.  In 
many  industrial  plants,  gasoline  baths  were  consider- 
ed necessary  to  clean  certain  metal  products.  .After 
experimenting  it  was  discovered  that  certain  alkali 
baths  were  equally  as  good  and  the  danger  of  fire  was 
eliminated.  Workmen  are  loath  to  change  their  ideas 
and  the  methods  they  have  used  for  years  and  this  is 
one  of  the  difficulties  manufacturers  have  to  contend 
against  in  innovations  of  this  kind  but  it  is  the  duty  of 
everyone  to  see  that  every  po.ssible  risk  of  fire  is  avoid- 
ed. It  is  the  duty  of  your  works  or  engineering  de- 
partment to  educate  your  employees  and  the  campaign 
cannot  be  started  too  soon. 

Do  not  think,  because  you  have  had  your  plant 
equipped  with  a  sprinkler  system,  that  you  have  done 
your  utmost  to  protect  yourself  from  fire  and  have 
fulfilled  your  duty. 

Temporary  Barracks  in  Fredericton,  N.B. 

THE  Department  of  Public  Works,  Ottawa  has 
])repared  plans  for  a  number  of  temporary  bar- 
rack buildings  at  Fredericton,  N.  B.  These 
consist  of  8  men's  barracks,  two  men's  mess 
buildings,  four  ablution  buildings,  two  recreation 
buildings,  the  usual  Quartermaster's  stores  and  canteen 
buildings,  two  battalion  office  buildings,  two  sergeants' 
mess  buildings,  two  guard  houses  and  an  officers'  mess 
building;  For  construction  purposes,  the  buildings  are 
divided  into  two  units,  the  first  consisting  of  four  bar- 
racks, one  mess  building,  two  ablution  builtlings,  1 
recreation  room  Q.  M.  stores  and  canteen,  one  battalion 
officers'  building,  1  sergeants'  mess  building,  1  guard 
room;  the  second  unit  comprises  the  balance  of  the 
structures. 

All  the  buildings  are  of  frame  construction,  there 


being  some  slight  \ariatii;ns  according  to  the  class  of 
the  different  structures.  In  the  case  of  the  two  storey 
buildings,  the  exterior  walls  are  to  be  of  2  x  6  studding 
from  the  ground  floor  to  the  first  floor  and  from  the 
latter  to  the  rafter  plates,  2x4  studding.  The  exter- 
nal walls  of  one  storey  buildings  are  to  be  of  2x4 
studding  to  the  full  height.  All  the  studs  are  to  be 
16-inch  on  centres  and  doubled  at  the  corners.  These 
walls  are  to  be  sheathed  on  the  outside  with  %  in.  T. 
and  G.  spruce  or  hemlock,  while  the  interior  face  will 
be  covered  with  waterproof  paper  and  wall  board.  The 
interior  partitions  are  to  be  2  x  4  in!  studding,  spruce 
or  hemlock,  and  the  interior  posts  of  dressed  sjjruce. 
Both  sides  of  the  partitions  and  the  ceilings  will  be 
covered  with  wall  Ijoard.  The  roof  will  1>e  of  heavy 
timbers  with  %  in.  T.  and  G.  board. 

The  plans  provide  for  Ji-'m.  T.  and  ( 1.  spruce  or 
hemlock  for  the  floors;  this  is  to  be  laid  diagonally, 
covered  with  waterproof  jjaper,  and  on  top  of  thi'^ 
will  be  7/fi-inch  T.  and  G.  spruce  flooring. 

In  the  kitchens,  the  cold  storage  rf)oms  will  be  con- 
structed of  four  thicknesses  of  Neponset  insulating 
))aper  between  each  thickness  of  sheathing.  The  serv- 
ing tables  will  be  of  spruce.  Under  all  the  ranges  in 
the  kitchens,  concrete  hearths  will  be  built  of  two 
inches  of  concrete  over  beds  of  6-inch  steam  cinders. 

'i'he  men's  barracks  are  the  largest  of  the  structures. 
They  consist  mainly  of  dormitories,  the  i)artitions  be- 
ing made  of  J-8-inch  T.  and  G.  spruce  vertical  sheathing 
to  the  height  of  within  3  ft.  of  the  ceilings.  The  tops 
are  to  be  filled  in  with  heavy  galvanized  iron  wire  net- 
ting. On  the  ground  floors  are  rooms  for  the  ser- 
geants and  on  the  second  floors  similar  room-;  and"  of- 
fices and  pay  offices. 

The  central  portion  of  the  men's  mess  buildings 
is  occu])ied  by  four  kitchens,  two  on  each  side  of  the 
ranges,  which  are  in  the  middle  of  the  building.  At  the 
sides  of  the  kitchens  are  service  tables,  opening  out 
into  the  mess  rooms;  the  latter  contain  long  rows  of 
tables.  At  the  rear  of  the  kitchens  is  cold  storage  ac- 
connnodation. 

The  ablution  buildings  have  a  number  of  closets, 
latrines,   drying   rooms   and   shower   baths. 

In  the  recreation  and  canteen  buildings.  |)rovision  is 
made  for  tailors'  and  shoemakers'  and  armourers' 
rooms.  The  N.C.O.  recreation  room  and  canteens  are 
situated  in  the  centre,  and  at  the  ends  are  the  men's 
recreation  quarters. 

The  battalion  office  buildings  comprise  orderly 
rooms  and  accommodation  for  the  adjutant,  doctor, 
O.C,  pay  clerks,  clerks,  etc.  The  buildings  have  centra! 
corridors,  with  the  rooms  arranged  on  either  side. 

Besides  mess  rooms,  the  sergeants'  mess  buildings 
have  writing  and  game  rooms,  kitchens  and  cold  stor- 
age. The  guard  houses  consist  of  detention  rooms, 
cells  with  folding  bunks,  etc. 

The  officers'  mess  building  is  of  two  storeys.  The 
mess  room  is  on  the  ground  floor,  and  runs  the  entire 
length  of  the  front  portion  of  the  building;  behind 
it  are  large  ante  rooms,  kitchens,  and  store  room.  The 
next  floor  contains  the  officers'  cpiarters,  on  each  .side 
of  a  central  corridor.  The  rooms  are  partitioned  ofTi 
The  toilets  are  provided  with  shower  baths. 


.\  special  coniniittec  has  been  appointed  by  the  lioard  of 
works  of  London.  Ont..  to  look  into  the  cost  of  rebuilding 
tlic  Sprinsbank  dam  which  was  undermined  during  the  spring 
freshets.  It  has  not  as  yet  lieen  definitely  decided  whether 
this  work  will  be  carried  out. 


tentcmlier 


Unification  of  Local  Governments  and  the 

City  Manager  Plan 


By  C;eor(;e  C.  Sike»" 


EN(lINr''l'"RS,  of  course,  liave  tlie  same  rcs])()n- 
sihility  as  other  citizens  for  hcli)iiitj  to  promote 
tjood  government  in  commnnities  in  vvhch  they 
live.  They  have  also  a  larger  responsibility  in 
such  matters  than  have  ordinary  citizens  because  of  . 
their  training  and  their  greater  ability  in  thinking 
wisely  on  public  problems.  They  should  have  a  greater 
interest  in  the  general  efficiency  of  governmental  sys- 
tcyis,  too,  because  in  their  ])rofessional  capacity  they 
sb'fre(|uently  come  in  contact  with  governmental  agen- 
cies. Governments  managed  on  the  basis  of  efficiency 
invoke  the  aid  of  capable  engineers  much  more  fre- 
<iuently  than  do  those  operated  on  familiar  ])olitical 
lines.  It  is  highly  significant  that  in  City  Manager 
cities  engineers  are  often  called  to  the  ])ost  of  city 
manager. 

Major  (icueral  (ieorge  \V.  (ioetlials,  the  engineer 
who  l)uilt  the  I'anama  Canal,  because  of  bis  experience 
in  that  task  and  because  of  his  study  of  the  subject, 
has  become  a  believer  in  tire  City  Manager  plan  of 
govermnent  for  .American  numicipalities.  In  building 
the  I'anama  Canal,  (leneral  ( loethals  was  confronted 
with  problems  of  go\ernment  and  of  sanitation  that 
were  even  more  difficult  to  solve  in  many  ways  than 
were  the  problems  of  engineering  encountered,  (len- 
eral (ioethals  ;i])plied  the  direct  i)rocesses  of  his  well- 
trained  mind  to  the  problems  of  government  involved 
in  such  a  way  as  to  ])roduce  a  simple  and  efficient  sys- 
tem of  administration.  In  an  address  delivered  on 
March  17,  1<M7,  in  Cleveland,  Ohio,  before  a  commit- 
tee of  citizens  considering  the  subject  of  governmental 
reorganization  for  that  community,  (General  (Ioethals 
declared  himself  a  believer  in  the  city  manager  plan 
of  government.  He  said:. "I  became  interested  in  the 
subject  because  I  was  offered  the  city  managership  <if 
two  cities,  and  I  read  up  on  the  sidiject,  and  the  more 
I  re;id  on  it  the  more  firmly  1  became  convinced  that 
with  the  ])roper  city  manager  we  ai)])roach  more  near- 
ly the  ideal  form  of  government.  It  concentrates  re- 
sponsibility on  the  shoulders  of  one  man  who  is  hired 
for  the  ))uri)ose  of  serving  the  city,  and  it  vests  him 
with  full  authority.  In  most  cases  the  legislative  l)ody 
consists  of  a  commission,  or  a  council,  or  whatever 
you  choose  to  call  it,  of  five  to  seven  men,  selected 
from  the  city  at  large  by  citizens  of  the  city,  and  these 
men  hire  the  city  manager.'  The  city  manager's  busi- 
ness is  to  conduct  the  business  of  the  city  on  strictly 
business  ])rinciples,  and  if  he  is  not  satisfactorj-  he  is 
discharged  and  another  man  called  in.  The  city  man- 
ager form  of  government  permits  the  ado])tion  of  a 
continuous  policy,  which  is  not  possible  under  our  poli- 
tical form  of- govermnent  in  cities." 

Continuity  of  Policy. 

riie  city  nianager  plan  of  government,  thus  strong- 
fly  endorsed  by  (iener.al  (ioethals,  is  one  that  the  Chi- 
cago Bureau  of  Public  I'"fficiency  is  urging  for  Chi- 
cago. The  Bureau  was  organized  in  .\ugust,  UMO.  It 
is  a^-itizen  agency,  supported  by  private  contributions. 
Its  function  is  to  study  the  exjjcnditures  of  U>cal  gov- 
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erning  bodies  in  CJiicago  and  to  make  recommenda- 
tions designed  to  promote     efficiency  and  economy. 

The  Bureau  began  with  the  detailed  study  <jf  particu- 
lar offices,  such  as  the  office  of  recorder,  sheriff,  county 
treasurer,  the  jjark  governments,  and  dci)artments  of 
the  city  government.  As  a  result  of  the  studies  and  re- 
ports of  the  bureau,  improvements  were  effected  in 
many  offices.  In  some  cases  the  heads  of  the  offices 
welcomed  the  suggestions  and  acted  u|K)n  them.  In 
other  instances  the  suggestions  were  ignored. 

It  was  not  long  before  the  bureau  came  to  the  con- 
clusion that  the  greatest  need  of  Chicago  was  the  fun- 
damental reorganization  of  its  local  governments  upon 
the  basis  of  unity,  simplicity,  and  the  short  ballot. 
Under  our  present  complex  system  it  is  inij>ossible  for 
local  officials,  even  though  they  were  all  .saints,  t«)  give 
the  community  really  efficient  and  economical  govern- 
ment. These  officials  might  work  greater  improvement 
than  they  do,  b,ut  there  are  many  things  which  cannot 
be  accomplished  by  indei)endent  governing  agencies 
and  officials  each  working  in  a  separate  field  without 
co-ordination  or  central  control.  Chicago  at  the  pre- 
sent time  has  22  se|)arate  and  more  or  less  indepeH<lent 
governing  agencies.  There  are  the  county.^the  sanitary 
district,  the  city  itself,  the  three  large  i»ark  systems. 
and  1.?  small  park  districts.  .Ml  of  these  governments 
are  independent  of  each  other!  In  addition,  there  are 
semi -independent  governing  agencies  —  the  schoi>l 
board,  the  library  board,  and  the  tuberculosis  .sanitar- 
ium— for  each  of  which  there  is  a  separate  tax  levy. 
though  these  agencies  are  closely  related  to  the  city 
government  because  their  gi>verning  boards  are  aj^H 
])ointed  by  the  mayor,  with  the  confirmation  of  the  city 
council,  and  their  tax  levies  must  be  made  by  the  city 
council.. 

In  the  report  of  the  (.'hicago  Bureau  of  Public  Effi- 
ciency on  the  Unification  of  Local  (lovernments  in 
(.'hicago,  published  in  January,  1917,  the  bureau  urged 
the  consolidation  of  all  these  governing  biKlies  into 
one.  It  went  further  and  urged  the  enlargement  of  the 
unified  city  so  as  to  take  in  Evanston.  Oak  Park,  and 
the  other  settled  territory  comprising  metropolitan 
Chicago.  The  bureau  would  have  the  agricultural  por- 
tions of  Cook  County  detached  from  the  consolidated 
city  and  county  of  Chicago,  and  it  would  have  the  de- 
tached parts  annexed  to  adjoining  counties.  The  Bur- 
eau has  suggested  that  the  boundary  lines  of  the  en- 
larged and  unified  Chicago  should  be  substantially 
those  of  the  present  sanitary  district  of  Chicago. 

.  Having  arrived  at  the  conclusion  that  the  entire 
area  within  -what  might  be  termed  metro|><ilitan  Chi- 
cago should  be  brought  under  one  local  government, 
the  ((uestion  arose  as  to  the  best  ft)rm  of  government, 
for  the  unifieil  municipality.  It  would  be  }H».ssible.  of 
course,  to  ujcrge  all  the  other  l<>cal  governments  with 
the  city  as  now  constituted,  under  which  there  is  an 
elective  mayor  and  an  elective  council,  each  more  or 
less  independent  of  the  other,  and  the  two  often  pulling 
at  cross  purposes.  The  bureau  went  into  this  matter 
ipiite  fully.  It  ni.-ide  a  study  of  the  trend  of  munici})al 
government  in  the  United  States  and  in  other  civilizc«l 
countries.  It  came  to  the  conclusion  that  the  best  form 
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of  government  for  a  city  is  that  descril)ed  as  the  city 
manager  form,  'i'his  ])lan  is  in  use  in  perhaps  75  cities 
and  vilhigcs  of  the  United  States,  the  largest  being 
J3ayton,  Ohio,  with  a  population  of  about  150,000. 

Commission  with  Manager 
Tlie  city  manager  plan  of  government  as  used  in 
American  cities  is  the  connnission  plan  substantially 
as  (originated  in  Galveston,  with  the  manager  feature 
added.  The  commission  plan  of  government  v/as  an 
improvement  for  smaller  cities  over  the  mayor-council 
plan  that  had  been  in  use  previously.  It  is  not  theoreti- 
cally sound,  however,  and  in  larger  municipalities  in 
which  it  has  been  tried  it  has  revealed  weaknesses. 
Under  the  cominis^sion  ])lan,  as  used  in  (ialveston,  Ues 
Moines,  and  other  cities,  the  powers  of  legislation  and 
administration  are  vested  in  a  small  commission,  usu- 
ally of  five  members,  each  of  the  commissioners  being 
a  department  head.  The  presiding  officer  of  the  com- 
mission is  usually  called  the  mayor,  but  he  does  not 
have  the  veto  or  appointing  powers  possessed  by  may- 
ors in  American  cities  generally.  Ordinances  are  pass- 
ed by  a  majority  vote  of  the  commissioners,  sometimes 
subject  to  popular  referendum  features,  and  appoint- 
ments are  made  by  the  commission  rather  than  by  the 
mayor.  Each  commissioner  is  a  department  head. 
This  is  where  the  trouble  arises  from  the  commission 
plan.  There  is  danger  that  each  department  head  un- 
der a  system  of  courtesy  and  log-rolling  will  be  per- 
mitted to  manage  his  department  as  he  pleases  with- 
out interference  from  the  commission  as  a  whole.  Un- 
der the  city  manager  plan,  or  the  commission-manager 
plan,  as  it  is  more  commonly  called,  the  commission 
is  the  repository  of  both  legislative  and  administrative 
authority  but  the  administrative  power  is  exercised 
through  a  manager  selected  by  the  commission  and 
subject  to  removal  at  any  time,  just  as  the  manager 
of  a  business  house  would  be.  This  plan  is  simple  and 
logical  and  in  nearly  ever  place  in  which  it  has  been 
tried  it  has  given  satisfactory  results. 

Not  a  New  Plan. 

Well  governed  cities  of  the  world  outside  of  the 
United  States  for  the  most  part  have  long  had  what  is 
the  city  manager  plan  in  fundamental  essence,  though 
they  do  not  use  that  term.  In  cities  of  England,  France, 
Germany,  and  Australia,  the  people  do  not  as  a  rule 
select  administrative  officials.  They  vote  only  for 
members  of  the  local  legislative  body  and  that  body 
is  the  rei)ository  of  administrative  as  well  as  legislative 
powers.  It  administers  usually  through  an  agent  or 
agents  of  its  selection.  American  business  corpora- 
tions and  American  universities  are  managed  much 
in  the  same  way.  The  stockholders  of  a  business  cor- 
poration choose  the  directors  and  the  board  of  direct- 
ors names  the  executive  officials.  The  status  of  a  uni- 
versity i)resident  is  much  like  that  of  a  city  manager. 

Thus  the  city  manager  plan,  as  it  is  called  in  the 
United  States,  is  not  new,  but  really  repfresents  a  re- 
turn to  first  ])rinciples,  both  of  city  government  and 
of  business.  Originally,  American  cities  had  substan- 
tially this  form  of  government.  Prior  to  the  adoption 
of  the  federal  con.stitution,  New  York  and  Philadel- 
l)hia,  to  take  but  two  illustrations,  had  go-  ernments 
corresponding  in  form  much  to  the  government  of  a 
British  city  of  to-day.  There  was  no  elective  mayor. 
All  the  ])ower  was  vested  in  the  city  council  which  ad- 
ministered either  through  committees  or  through  exe- 
cutive agents  of  its  selection.  Following  the  adoption 
of  the  federal  constitution,  American  cities  gradually 


abandoned  their  simple  forms  of  government  and  imi- 
tated the  federal  model,  with  its  division  of  powers 
and  checks  and  balances,  without  inuch  thought  as  to 
whether  that  ])lan  was  designed  to  meet  city  condi- 
tions. The  checks  and  ])alances  grew  more  numerous 
rather  than  fewer,  with  the  result  that  cities  in  the 
United  States  to-day  for  the  most  i)art  have  systems 
of  government  far  more  complex  than  is  that  of  the 
United  States. 

The  bureau  believes  a  mi.stake  has  been  made  and 
that  there  should  be  a  reversion  to  simplicity  and  cen- 
^tralizcd  responsibility.  Whatever  may  be  said  for  the 
divi.sions  of  power  and  the  checks  and  balances  in  the 
federal  system,  it  is  clear  that  they  should  not  l)e  ap- 
plied as  they  have  been  to  municipalities.  Instead  of 
a  separation  of  the  executive  and  legislative  powers, 
there  .should  be  a  mingling  of  the  two  under  unified 
control.  The  council  as  the  policy  determining  agency 
of  the  government  should  also  have  supervision  and 
control  of  the  administrative  agents  that  are  to  carry 
out  the  policies. 

In  accordance  with  this  line  of  reasoning,  the  bur- 
eau recommended  that  the  unified  government  of  Chi- 
cago should  be  of  the  city  manager  type.  The  essence 
of  the  city  manager  plan  is  the  merging  of  legislative 
and  administrative  authority  in  the  city  council,  in 
which  is  vested  the  selection  and  continuous  control 
of  the  executive  agents.  It  is  immaterial  whether  this- 
legislative  body  be  a  commission  of  five  members 
elected  at  large  or  a  council  of  greater  size  chosen  by 
districts  or  wards.  For  smaller  municipalities  the  com- 
mission elected  at  large  is  probably  better,  but  the 
bureau  believes  that  for  large  cities  the  council  should 
have  more  than  five  members  and  that  the  method  of 
selection  by  wards  is  the  better  one.  For  Chicago,  the 
bureau  recommended  a  council  of  35  members,  one 
from  each  of  35  wards,  elected  for  four  year  terms, 
subject  to  popular  recall.  The  plan  of  the  Bureau  of 
Public  Efficiency  calls  for  the  selection  of  the  mayor 
by  the  council,  the  mayor  to  hold  office  under  indefinite 
tenure  and  to  be  subject  to  removal  at  any  time.  This 
mayor,  who  would  be  virtually  a  manager,  would  have 
the  ap])ointment  of  heads  of  dejoartments,  who,  like 
the  mayor  himself,  would  hold  office  without  fixed  ten- 
ure. 

Discussion. 

Some  further  forceful  arguments  were  advanced 
in  the  discussion  following  the  reading  of  the  above 
paper  by  Mr.  C.  D.  Hill,  who  said :  I  think  this  subject 
is  of  interest  to  engineers  from  the  standpoint  that 
the  office  of  the  manager  of  the  city  is  one  that  is  par- 
ticularly a])propriate  for  engineers  to  fill.  But  I  would 
rather  di.scuss  the  political  feature  as  it  would  be  ap- 
plied in  the  city  of  Chicago.  I  have  had  the  opportun- 
ity for  more  than  twenty-five  years  of  watching  very 
closely  the  operations  of  the  government  in  the  city 
of  Chicago  and  I  have  quite  definite  opinions  on  the 
subject,  based  upon  that  observation. 

The  policy  forming  body  of  the  city  of  Chicago 
has  been  the  city  council.  It  is  true  that  at  election 
time  the  mayor  tells  what  he  is  going  to  do  or  what  he 
has  already  done,  and  he  talks  about  matters  of  pol-  . 
icy,  but  they  are  usually  things  that  the  city  council 
will  be  called  upon  to  do  or  that  the  city  council  has 
done.  The  mayor  can  not  carry  out  any  ])olicy  in  the 
city  of  Chicago  unless  he  has  the  co-ojjeration  and 
sanction  of  the  council  itself. 

Sometimes,  in  order  to  carry  out  this  policy  he  is 


Septciulier  4,   J'Jls 


THE    CONTRACT    RECORD 


711 


I 


obliged  to  use  force,  that  is,  influence  whicii  is  more 
or  less  li;irinful.  'J'hat  lias  l)eeii  shown  in  a  number  of 
cases,  in  other  cases  the  mayor  has  failed  to  carry  out 
his  policy  l)ecause  he  couUhi't  get  the  majority  on  his 
side.  Then  we  have  iiad  conflict  and  (hscord  and  a 
condition  of  government  which  is  not  at  all  satisfac- 
tory. 

'I'he  elector  in  voting  for  officials  is  nearly  always 
interested  in  the  (|uesti(in  of  ])olicy.  Ife  is  very  seldom 
interested  in  eflicient  management  of  the  office.  It  is 
a  question  of  munici])al  ownership  or  the  ])ricc  of  gas  or 
something  of  that  s(5rt.  You  never  hear  of  any  talk  to 
influence  votes  on  the  theory  that  the  men  that  arc 
employed  by  the  city  are  going  to  earn  their  wages  or 
do  the  work  efficiently.  The  electors  should  elect  the 
men  who  are  going  to  determine  the  policy.  On  the 
other  h.'ind,  the  mayor  of  Chicago,  if  he  has  nothing 
to  do  with  the  matters  of  ])olicy,  if  he  merely  carries 
out  the  policy  which  is  decided  by  the  council,  has 
(|uite  sufficient  to  do.  There  are  very  few  men  in  big 
business  who  have  a  larger  business  to  carry  on  than 
the  mayor  would  have  if  he  simply  attended  to  the  ex- 
ecutive business  of  the  city  of  Chicago;  if  he  simjjly 
saw  that  the  heads  of  his  departments  and  their  sub- 
heads and  the  employees  were  carrying  on  the  work 
of  the  city  in  an  efficient  manner,  and  were  carrying 
out  the  will  of  the  ])eople,  as  expressed  by  the  council. 
Hut  as  a  matter  of  fact,  in  all  the  25  years  I  have 
watched  the  city  of  Chicago  I  have  seldom  observed 
the  mayor  do  anything  of  the  sort.  He  has  always 
been  interested  in  either  the  question  of  policy  of  the 
city  or  the  policy  of  the  party  to  which  he  belonged. 

The  council  of  the  city  of  Chicago  is  not  controlled 
by  political  factions  and  ]iarties.  There  are  too  many 
factions  and  parties  for  any  one  of  them  to  secure  a 
majority  of  the  council.  There  has  always  been  a 
working  majority  that  has  ])cen  comi)osed  of  members 
of  all  of  the  factions  and  parties.  And  there  have  even 
been  independent  members,  men  who  have  been  elect- 
ed to  the  council  strictly  as  iiidependents ;  perhaps  as 
a  Socialist  or  scmiething  of  that  sort,  who  have  be- 
longed to  the  working  majorit}'.  This  working  major- 
ity generally  has  a  delinite  policy.  That  is  to  say,  dur- 
ing all  those  25  years  the  city  council  has  been  work- 
ing along  certain  lines,  developing  i)olicies,  getting 
through  with  them,  and  developing  other  policies. 
.\n<l  this  working  majority  is  a  continuing  body.  It 
isn't  changed  very  materially  at  election  time.  A  suffi- 
cient number  of  aldermen  are  re-elected  and  the  men 
who  are  re-elected  have  more  influence  than  the  other 
aldermen,  as  they  have  had  more  experience.  They 
secure  positions  on  the  important  committees,  so  that 
this  working  majority  is  really  (piite  an  efticient  body. 
There  have  been  in  the  press  at  difTerent  times  criti- 
cisms of  the  city  council.  Sometimes  the  criticisms 
have  been  too  severe.  Sometimes  they  were  ])eriia])s 
justified  as  to  certain  individuals,  but  1  doubt  whether 
;iny  legislative  body  in  this  country  has  a  higher  aver- 
;ige  of  intelligence  for  its  work — the  tiling  it  has  to  do 
— that  has  higher  standards  of  sincerity  and  honesty 
than  the  working  majority  of  the  city  council  in  the 
past  25  years. 

The  mayor  when  he  is  elected  either  becomes  the 
head  of  his  jiarticnlar  party  or  becomes  the  heid  of 
the  faction  of  that  party.  There  is  no  use  of  going  in- 
to details,  but  history  shows  that  in  the  case  of  every 
man  that  has  been  elected  mayor,  as  soon  as  he  is 
mayor  he  then  becomes  or  attempts  to  become,  the 
head  of  his  ])articular  party.   .\nd  as  the  head  of  that 


party  he  has  very  numerous  political  dutie.s  to  perform. 

When  he  becomes  a  parti/an  and  deals  with  the 
city  council  as  a  [jartizan,  he  stimulates  a  |)artizan  re- 
action in  the  city  council,  so  that  anything  that  he  may 
propose,  because  it  is  projMJsed  by  the  head  of  one 
faction  will  be  opposed  by  aldermen  who  belong  to 
other  factions  and  other  parties.  If  the  mayor  attempts 
to  carry  on  a  partisan  political  government  he  has  to 
oppose  a  majority  of  the  council.  That  is  because  of, 
the  fact  that  the  council  is  composed  of  so  many  fac- 
tions that  only  a  minority  is  in  harmony  with  a  par- 
tizan  mayor  at  any  given  time.  Without  the  partizan- 
ship  of  the  mayor  the  partizanshij)  of  the  council  dis- 
api>ears,  except  ])ossibly  at  the  time  of  election. 

A  manager  who  is  selected  by  the  council  would 
not  be  a  partizan.  because  he  would  represent  the 
working  majority,  which,  in  itself,  is  not  partizan.  He 
would  have  to  carry  out  the  ideas  of  the  working  ma- 
jority, and  he  would  have  no  duties  outside  of  that. 
In  fact  if  he  attempted  to  play  jKditics  at  any  time  he 
would  antagonize  the  majority  of  the  men  who  elected 
him.  So  it  would  be  necessary  for  him  to  sustain  the 
working  majority.  And  if  he  tried  to  curry  favor  with 
this  or  that  alderman  he  would  get  the  enmity  of  two 
or  three  others  probably.  So  he  would  devote  his  en- 
tire time  to  his  executive  duties.  Then,  if  he  was  com- 
petent, he  would  probably  remain  in  office  indefinitely 
We  know  that  when  there  is  a  change  in  the  office  of 
mayor  there  is  always  a  great  temptation  to  make  a 
change  through  all  the  other  departments,  and  such 
changes  are  made  if  they  can  be  made.  On  the  other 
hand,  in  the  city  council,  where  the  city  council  itself 
controls  the  appointment  of  committees,  the  men  on 
the  committees  continue  in  office  year  after  year  in 
spite  of  the  changes  in  the  council.  The  council  know 
these  men,  know  they  are  right,  and  so  they  keep  them 
there.  I  have  no  doubt  that  any  man  appointed  by  the 
city  council,  if  he  did  hi.s  work  well,  and  was  really 
competent,  would  continue  just  as  long  as  he  continu- 
ed to  hold  their  confidence.  The  same  would  be  true 
as  to  the  heads  of  his  department. 


Big  Montreal  City  Garaie 

I  he  Montreal  commissioners  are  having  the  north- 
ern yard  of  the  city  cor|)oration  on  de  Fleurim<mt  St. 
turned  into  a  big  garage  for  the  storage  of  all  city  ap- 
pliances and  the  housing  of  cars.  A  large,  one-storey 
building  will  be  erected,  and  all  automobiles  belonging 
to  the  city,  with  the  exception  of  the  mayor's  car.  the 
paymaster's  car,  and  one  or  two  of  the  cars  used  by 
the  directors  of  departments,  will  be  kept  there,  and 
will  only  be  taken  out  on  authorization  from  the  direct- 
or of  the  department  concerned.  It  is  anticipated  that 
as  soon  as  this  municipal  garage  is  in  operation  a  con- 
siderable saving  will  be  effected  in  the  automobile  ex- 
penses of  the  city,  as  a  record  will  be  kept  of  every  car 
that  goes  out  fnmi  the  garage  and  the  length  of  time 
it  is  away,  by  whimi  it  is  used,  and  the  quantity  of 
ga.soline  consumed.  This  will  prevent  cars  being  iisetl 
on  other  than  citv  busincjis. 


Cement  joints  in  the  cast  iron  water  mains  at  Red- 
lands,  Cal.,  have  given  perfect  satisfaction,  according 
to  Geo.  S.  Hinckley,  City  Engineer,  and  have  proved 
much  more  economical  to  make  than  lead  ones.  The 
joints  of  all  the  cast  iron  water  pij>e  in  this  city  are 
made  of  cemetit. 
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Economy  in  the  Design  of  Columns  for 

Concrete  Buildings 


By  Clayton  W.  Mayers' 


PROBABLY    no   part   of   a   concrete   building   is 
simpler  to  design  than  the  columns,  and  because 
of  this  simplicity  the  designer  is  very  likely  to 
give  this   part   of   his   computations  very   little 
special  study.     It  is  also  true  that  no  part  of  a  con- 
crete building  can  canceal   so  effectively  the  lack   of 
economical  design,  as  can  the  colunms. 

The  economical  design  of  the  columns  for  a  con- 
crete building  of  only  one  or  even  two  stories  in  height, 
is  not  a  matter  requiring  much  special  study,  but  in 
buildings  several  stories  in  height  the  subject  is  one 
of  vast  importance.  It  is  not  possible  to  design  col- 
umns showing  maximum  economy  without  careful 
consideration  of  several  important  facts.  Engineers 
designing  concrete  buildings  realize  that  a  richer  mix 
of  concrete  costs  more  than  a  leaner  mix.  They  realize 
that  to  offset  this  extra  cost  of  a  richer  mix  of  con- 
crete in  column  design,  there  is  a  corresponding  de- 
crease in  reinforcement  which  results  in  a  change  in 
the  total  costs  of  the  concrete  columns.  The  mani- 
pulation of  these  mixes  of  concrete  in  order  to  deter- 
mine the  most  economical  column  construction  is  a 
subject  for  real  study  and  to  accomplish  this  end  the 
engineer  will  find  it  necessary  to  make  several  trial 
designs  and  calculate  the  cost  of  each  design.  For 
example,  a  column  26  in.  in  diameter,  composed  of  con- 
crete mixed  in  the  proportion  of  1  :  1^/2  :  3,  reinforced 
with  eleven  1-in.  round  rods  and  1  per  cent,  spiral  hoop- 
ing, will  carry  about  the  same  load  as  a  column  of  the 
same  diameter  composed  of  1  :  1  :  2  concrete,  reinforc- 
ed with  seven  %-in.  round  rods  and  1  i)er  cent,  spiral 
hooping.  As  both  of  these  are  good  designs,  the  ques- 
tion arises  as  to  which  one  would  be  the  most  econ- 
omical. Assuming  the  unit  price  of  1  :  ly^  :  3  and  1:1: 
2  concrete  at  36  cents  and  43  cents  per  cu.  ft.  respect- 
ively, vertical  reinforcement  at  5  cents  per  lb.,  and 
spiral  hooping  at  Syi  cents  per  lb.  in  place,  it  can  be 
clearly  shown  that  the  column  composed  of  1  :  1  :  2 
concrete  will  prove  to  be  the  more  economical  one  to 
use.  The  point  at  which  the  column  mixes  change  and 
where  spirally  reinforced  columns  should  be  used  is 
determined  only  by  making  the.se  comparative  estimat- 
es. 

It  is  not  uncommon  to  see  detailed  plans  calling 
for  a  lap  in  all  the  rods  in  a  lower  story  column  without 
regard  to  the  fact  that  the  column  above  may  call  for 
a  lesser  number  of  rods  for  its  reinforcement,  and  it 
is  only  necessary  to  lap  part  of  them.  This  is  real 
waste  and  shows  careless  design  which  will  run  into 
money  faster  than  the  designer  suspects.  For  illustra- 
tion, the  first  story  wall  columns  of  a  concrete  building 
are  36  x  24  in.,  reinforced  with  twenty  l>1i-in.  round 
rods.  The  second  story  wall  columns  are  36  x  30  in., 
reinforced  with  ftmrteen  l>^-in.  rods.  A  lap  of  thirty 
diameters  is  called  for  in  all  column  rods.  If  the  entire 
twenty  rods  in  a  first  story  column  are  lapped  into  the 
second  story  column  it  means  that  six  of  these  twenty 
Ij/^-in.  rods  have  been  unnecessarily  lapped  and  con- 
sequently this  extra  reinforcement  wasted.    Had  only 

*  Aberthaw  Construction  Co..  before  American  Concrete  Institute. 


fourteen  of  these  first  story  column  rods  been  lapped 
into  the  second  story  column  instead  of  twenty,  a  sav- 
ing of  about  17  lin.  ft.  of  ]>8-in.  round  steel  rod  would 
have  been  made.  This  reinforcement,  figured  at  5 
cents  per  lb.,  would  have  shown  a  saving  of  about  $3 
at  this  one  point.  Multiply  this  saving  by  the  number 
of  columns  in  the  building  where  such  laps  occur  and 
it  becomes  no  small  item.  The  expense  of  a  cost  of  this 
kind  becomes  considerably  greater  when  the  column 
in  question  is  a  wall  column  on  which  is  superimposed 
a  so-called  turned  up  wall  beam  designed  to  be  poured 
with  the  floor  slab.  In  this  case  the  specified  lap  be- 
gins at  the  top  of  the  wall  beam  instead  of  the  top 
of  the  floor  slab  and  extends  upward.  For  example, 
suppose  a  wall  beam,  extending  14  in.  above  the  second 
floor,  designed  to  be  poured  with  the  slab,  had  been 
superimposed  on  the  36  x  34-in.  wall  column  just  dis- 
cussed. In  this  case  the  lap  must  be  measured  from 
the  point  where  pouring  is  stopped.  If  the  twenty 
Ij/g-in.  round  rods  are  all  carried  up  into  the  second 
story  column  for  a  la|)  of  30  diameters  it  means  that 
all  the  rods  must  extend  to  a  point  4  ft.  above  the  sec- 
ond floor,  when  in  reality  it  is  necessary  to  carry  only 
fourteen  of  these  rods  to  this  point,  starting  the  four- 
teen lj4-i'i-  round  rods  in  the  second  story  column  at 
a  point  14  in.  above  the  second  floor  and  extending 
upward.  The  loss  incurred  by  carrying  the  entire 
twenty  lyli-in.  round  rods  into  the  second  story  column 
is  about  24  ft.  of  l>^-in.  round  rod,  which  at  5  cents  per 
lb.  is  about  $4,  as  against  the  loss  of  $3  when  no  wall 
beam  is  designed  to  be  poured  with  the  floor  slab. 
Wastes  of  this  nature  at  the  present  high  price  of  rein- 
forcement are  serious. 

In  the  design  of  wall  columns  it  will  be  necessary, 
usually,  to  consider  the  amount  of  sash  and  curtain  wall 
required  to  fill  the  space  between  columns,  as  the  smal- 
ler the  width  of  the  exterior  columns  the  more  sash  and 
curtain  wall  will  be  required  to  fill  in  the  space  be- 
tween these  columns.  This  may  seem  trivial,  but  it 
will  oftentimes  give  false  impressions  of  economy  if 
all  the.se  seemingly  trivial  details  are  not  given  a  place 
■  in  the  estimated  comparative  costs  of  the  various  de- 
signs. 

Illustration  of  the  meth(jds  of  determining  the  econ- 
omical interior  column  are  given  below.  It  may  be  well 
to  add  that  no  attempt  is  made  to  consider  any  of  the 
various  methods  of  concrete  design  from  an  engineer- 
ing standpoint.  This  pajjcr  is  not  intended  to  be  a  text 
on  design  in  any  form,  but  rather  it  is  intended  to  pre- 
sent to  the  designing  engineer  a  method  by  which  he 
can  solve  for  himself  the  question  of  economy  in  his 
work.  Hence,  the  reader  should  study  the  examples 
given  here  with  a  view  to  apjilying  the  methods  of 
cost  calculation  to  his  work  and  not  draw  engineering 
conclusions  from  any  of  these  illustrative  costs. 

Several  comparative  designs  for  any  interior  col- 
umn (Fig.  1)  are  shown  here.  The  comparative  costs 
of  the  various  schemes  are  worked  out  in  detail,  using 
unit  prices  principally  from  tabulations  in  Part  1  of 
this  paper.  (See  Contract  Record  of  Aug.  21,  p.  659). 
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Scheme  (a) 


Design. 
('Mi-'in.  dia.  col. 
J  11    IMi-in.  rd.  vert.  rods. 
I  fi-in.   rd.   bands   12  in.  o/c 
l.Mix  1:2:4 


I  ABLE  I. 

Comparative  Kstimatet 

I  Cone 99   cu.    ft   at    34c 
Forms    Round    steel     . . . 
Riinfct 716  lb.  at  5c    . 
Lo.st   fl.   spati-    .1  sq.  ft.  at  $2.7.'- 

Total    


.t33.6« 
.    I.'SOO 


t9H2l 


(.')2-in.    dia   col. 
a;i  l/„-in  rd.  yort.  rod.s 
■>^-in,  rd.  bands  12  in.  o/c. 
Mix  1  :  2  :  4 


(Cone 79   cu.    ft.   at   34c    $26.8fi 

JForms Round  stel    l.'i.OO 

jKeinfct     1,437    lb.    at    5c    7I.H3 

vLost    fl.    space    3  l-IO  sq.  ft.  at  $2.75   . .      8.54 


Total 


$123.25 


Scheme  (c) 


i2-in.  dia.   col. 

^i-in.  rd.  vert,  rods 

l^-in.   rd.   bands   12   in.   o/c. 

1:1  2-;i. 


C:i2-ii 
I  13  1 
j  H-'n 
iMix 


(Cone     79    cu.    ft.    at    36Vic $28.84 

]  Forms    Round   steel    '■■'«> 

770  lb.  at  5c    

space    .'t  1-10  sq.  ft.  at  $2.7', 


IReinfct 
U-ost   fl. 


Total     $90.87 


Scheme  (d) 


JO-in.   dia.   col. 
II   1 
1   pe 

per  lin.  ft 
Mix    1    :    U 


1.   dia.   col.        ,  ("Cone 52  cu.  ft  at  36J^c 

-m.  rd.  vert,  rods  Forms    Round  steel 

.■r  cent   spirals   (18^   lb.)  j  Reinfct  (vert.)  .-.14   lb.  at  5c    . 

Spirals  264  lb.  at  5}/ic 

vL< 


iLost  fl.  space 7-10  sq.  ft.  at  $2.75 


$18.98 

•  •,  no 

.      1.92 


Scheme 


iMix  1   : 


iia.    Cdl. 

in,  rd.  vert,  rods 
rd.   bands    12   in    < 
1    :  2 


/<■•■ 


Total    $76.12 

((^"onc 00/^  cu.  ft.  at  43c $86.02 
Forms  Round  steel  15.00 
Reinfct  1.255  lb.  at  5c  62.75 
Lost  fl.  spao    1.45  sq.  ft.  at  $3.75 3.99 


Total    $107.76 


Scheme   (f) 


fSii-in.  dia.  col. 

%-in.  rd.  vert,  rod.s 
1    per   cent    spirals    (18'/;    11).) 

piT  liii,   I't. 
.Mix    I    :    I    :   2 


(Cor 
j  For 
I  Keiiil 
I  Spira 
Vl.osl 


>nc     53  cu.   ft.  at  4:tr 

irms    Round  steel  ... 

Keiiifct    245    lb.    at    5c    . 

irals    364    lb.   at    5'/^ 

fl-   spai-i' Tin    •.<{     fl.    at 


Total 


Scheme  (k) 


('24-in.  dia.  col. 

10  IMt-in.  rd.  vert,  rods 
|l   per  cent   spirals   (16  lb.) 

per   lin.    ft. 
.Mix   1:1:3 


("Cone     u^  cu.  ft.  at  43c 

j  Forms Round  .steel    . . 

I  Reinfct    ( vert. )    lioc.   lb.  at   5c    . . 

•  Spirals   22U  lb.  at  r,'/ic   . .  . 

Total    


I  4. -.3 
1.93 

$66.05 
$10  14 


.  .  .     13.60 


-7704 


Frmn  the  above  estimated  coinjjarative  costs,  per- 
hap.s  the  most  noticeable  fact  is  that  the  columns  using 
the  1:2:4  mix  of  concrete  are  among  the  most  ex- 
pensive. Using  this  lean  mix  necessarily  produces  a 
column  larger  in  diameter  which  means,  also,  a  hiss 
iif  valuable  floor  s])ace.  It  will  also  be  noticed  that 
the  stnallest  column  designed  is  not  the  most  econom- 
ical. The  column  which  shows  the  most  economy  in 
this  case  is  one  having  a  1  :  1  :  2  mix  and  about  1  per 
cent,  of  vertical  reinforcement  together  with  1  per  cent, 
of  s])iral  reinforcement.  Hence  a  rich  mix  of  concrete 
and  comi)aratively  small  percentages  of  steel  reinforce- 
ment seem  to  sht)w  the  most  economical  results  for  a 
colunin  carrying  a  fairly  heavy  load. 

I'^or  comparative  purposes,  the  dilYerence  in  the 
amount  of  concrete  in  the  column  heads  may  be  neg- 
lected as  the  to])  diameter  of  the  head  usually  remains 
the  same  throughout  the  building.  The  cost  of  form- 
ing the  column  and  its  head  has  been  estimated  liere 
at  $15  each.  Thi^  is  done  for  convenience  in  arriving 
at  a  total  cost  of  the  column  shaft.  Ordinarily  this 
is  neglected  in  making  comi)arative  estimates  of  in- 
terior round  columns,  as  it  costs  abtint  the  same  to 
form  a  round  colunin  of  small  diameter  as  it  docs  a 
column  of  larger  diameter.     Many  other  schemes  may 


be  designed  for  this  jjarticular  column  and  the  com- 
parative costs  estimated.  However,  these  .several  ex- 
amples, some  of  which  are  obviously  too  exj)cnsive  t<i 
consider,  will  suffice  to  give  the  reader  a  working 
knowledge  of  the  methods  of  calculation  employed  'o 
determine  the  costs  of  the  various  types  of  interior 
columns.  Ft  is  reaclily  appreciated  that  even  though 
a  larger  column  were  somewhat  cheaper  to  build,  the 
additional  floor  space  occupied  by  this  larger  column 
might  be  worth  more  to  the  owner  of  the  building  than 
he  would  save  in  the  construction  of  the  column.  Hence 
it  becomes  necessary  to  consider  the  value  of  this  ad- 
ditional floor  space  as  a  part  of  the  cost  oi  this  larger 
column.  It  is  difticult  tci  say  what  this  tl<H>f  space  is 
really  worth.  However,  a  .satisfactory  way  to  deal 
with  the  situation  is  to  consider  the  sinallest  column 
designed  as  a  basis  to  which  the  other  colunins  arc 
to  be  compared.  In  the  above  illustration  this  cohimn 
is  24  in.  in  diameter.  Consider  the  area  of  rt«H>r  space 
occupied  by  a  column  equal  to  the  square  of  the  dia- 
meter of  the  column.  'Ihe  additional  area  occupietl 
by  any  one  of  these  larger  columns  is  equal  to  the 
difference  of  the  scptare  of  the  diameter  t>f  the  colunin 
in  question  and  the  square  of  the  diameter  of  the  sir  .' 
lest  colunin  designetl.  This  additional  or  lost  fliHir  ... 
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is  priced  at  a  unit  cost  equal  to  the  approximate  unit 
cost  ])cr  scpiare  foot  of  floor  space  of  the  completed 
l)uildin<j  including  heating-,  lightinj^,  sprinkles,  etc. 
'I"he  unit  cost  ])cr  S()uare  foot  of  building'  is  calculated 
by  dividing  the  ai)i)roximate  total  cost  of  the  building 
l>y  the  number  of  square  feet  of  floor  space  in  the 
building,  measurements  to  be  taken  "out  to  out"  of 
the  floor  plan.  For  example,  a  building  200  x  6  ft.  and 
five   stories  high   may   cost  $165,000  complete.     This 


would  be  interfered  with  by  a  larger  column.  Where 
loft  buildings  or  offices  are  rented  by  the  square  foot 
of  net  area  the  cost  of  this  floor  space  should  be  figured 
at  a  considerably  higher  figure  than  the  one  given  in 
our  tables. 

In  determining  the  economical  wall  column,  the 
method  is  very  similar  to  that  used  for  interior  columns 
except  that  the  item  of  the  cost  of  wood  forms  enters 
into  the  estimate.     It  will  be  necessary  also  in  design- 
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works  out  at  $2.75  per  sq.  ft.  and  for  general  purposes 
this  will  give  fairly  accurate  results  for  the  purpose  de- 
scribed above. 

In  the  comparative  estimates  of  the  interior  column 
(Fig.  1)  given,  if  we  strike  out  of  each  estimate  the 
cost  of  lost  floor  space,  the  relative  cost  of  each  column 
will  remain  unchanged.  This  is  not  always  the  case, 
and  even  in  our  examples  it  will  be  noticed  that  the 
columns  having  the  leaner  mixes  show  up  much  more 
favorably  when  this  item  of  cost  is  excluded  from  the 
total  cost  of  the  column.  Frequently,  the  omission 
of  this  item  will  result  in  a  transposition  of  the  econ- 
omic order  of  the  various  designs.  In  many  buildings 
the  loss  of  a  few  feet  of  floor  space  is  immaterial,  but 
in  other  cases  it  is  of  great  importance,  as  in  store- 
houses or   in  buildings   where   the   machinery   layout 
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ing  exterior  columns  to  consider  the  width  carefully, 
as  every  inch  added  or  deducted  to  the  width  of  the 
column  will  change  the  corresponding  dimension  of 
wall  sash  a  like  amount. 

Consideration  is  given  below  to  the  economical  de- 
sign of  a  typical  wall  column  (Fig.  2)  for  a  concrete 
building  having  these  columns  spaced  20  ft.  on  centres. 
For  lack  of  space  only  three  designs  will  be  compared 
here,  but  the  principles  are  clearly  illustrated  and  fur- 
ther designs  should  be  treated  in  a  like  manner. 

The  cost  of  each  wall  column  design  includes  the 
cost  of  sash  and  glass  together  with  the  curtain  wall 
necessary  to  fill  in  one  bay.  For  convenience  in  making 
these  estimates,  it  is  assumed  the  glass  is  factory  rib- 
bed glass  costing  20  cents  per  sq.  ft.,  including  glaz- 
ing.    Steel  sash  is  estimated  here  at  25  cents  ])er  sq. 


TABLE  TWO 

rConc 86  cu.  ft.  at  34c   $29.24 

("^()  X  ''4  in                                            I  I^O'''"^    1*'^  sq.  ft.  at  l.ic 21.4.5 

Scheme   (a)      12  '■/s'-in.   rd.  rods  17  ft.  G  in.    Reinf^t     ■•• 777   lb    at   5c    38.85 

W-in.  rd.  bands  12  in.  o/c          ^"'•'^■n  wa    s  31  sq.  ft    at   ,5c   23.2. 

W  mdow    sdl    17  hn.   ft.  at   60c    10.20 

Sash  and  glass 304  sq.  ft.  at  45c   91.80 


Scheme  (b)  -. 


(-.30  X  24  in. 

1 10  1^-in  rd.  rods  17  ft.  10  in. 

j  V^-in.  l)ands  13  in.  o/c 

I  Mix  1    :  XYi  :  3 


Total    .$214.79 

Cone     71   3-3   cu.   ft.  at  36^c  $26.lf> 

Forms    129  sq.  ft.  at  15c 19.35 

Reinfct     651    lb.   at   5c    32.55 

Curtain    wall    32  sq.  ft.  at  75c    24.00 

Window    sill    XlVi  lin.  ft.  at  60c 10..50 

Sash  and  glass   310  sq.  ft.  at  45c   94. .50 


.Scheme  (c) 


/•30  X  23  in. 

I  12  '/i-'m.  rd  rods  17  ft. 
\  l^-in.  rd.  bands  13  o/c 
iMix  1:1:2 


Total    $207.06 

nc     46  cu.   ft.  at  43c    $19.78 

18.60 
23.00 

.32  sq.  ft.  at  7.5c   24.00 

10.50 
94.50 


(Co 

Fo 

JRc 

I  Curtain  wall 
I  Window  sill 
'■Sash  and  gla 


arms    124  sq.  ft.  at  15c 

in.;  Reinfct     460  lb.  at  5c 


17J<^  lin.  ft.  at  60c 
ass   210   sq.   ft.   at  45c 


Total    $190.38 
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ft.,  fix'ctfd  aiul  ])i)iiitc(l,  iiiakiii}^  a  total  oi  45  cents  |)cr 
s(|.  ft.  for  tlie  sash  and  j^Iass  in  place.  'J'he  curtain 
wall  below  the  sash  is  tigured  here  at  75  cents  per  s<j. 
ft.  in  making  the  sketches  of  the  exterior  wall  bay  for 
estimate  iniri)oses,  no  care  has  been  exercised  to  select 
stock  sizes  of  steel  wall  sash.  In  actual  practice,  how- 
ever, this  is  usually  of  prime  im[)ortance.  The  cost  of 
the  extra  floor  space  occui)ied  by  the  larger  wall  col- 
umn has  not  been  considered  here  as  its  influence  on 
these  |)articular  columns  would  be  negligible. 

In  the  design  of  concrete  fcjotings  it  often  ha|)])ens 
that  it  is  difficult  to  decide  offhand  whether  a  plain 
or  reinforced  concrete  footing  should  be  used.  A  de- 
sign of  each  type  of  footing  should  l)e  made  and  the 
comparati\'e  costs  calculated.  The  engineer  knowitig 
the  kind  of  soil  these  footings  will  rest  u])on  should 
l)rice  the  excavation  required  at  a  proper  figure.  'J'his 
is  a  very  important  jjart  (jf  the  footing  cost,  in  fact, 
many  times  the  most  vital  part  of  the  estimate  for 
foundatit)n  work.  In  the  absence  of  any  more  reliable 
information  the  unit  costs  of  excavation  ])er  cubic 
yard  (not  over  5  ft.  deep)  may  be  assumed  as  follows: 

Loam  or  other  easy  excavation  $0.75  cu.  yd. 

(iravelly  earth  containing  small 

.stones    $1.00-  $1.50  cu.  yd. 

I'rozen  earth   2.25-  2.50  cu.  ft. 

Rock  or  ledge  excavation    ....   3.50-  4.00  cu.  yd. 

HackfiU    ' .10  sq  ft. 

For  excavation  work  over  5  ft.  deep  and  down  to 
10  ft.  deep,  the  unit  cost  on  the  yardage  below  the  5 
ft.  depth  should  be  increased  approximately  50  per 
cent.  An  example  is  given  l)elow  with  comparative 
costs  for  the  two  types  of  footings,  reinforced  and 
])lain,  shown  in  Fig.  3  and  Fig.  4,  respectively.  The 
excavation  is  assumed  as  costing  $1  per  cu.  yd.  to  re- 
move, and  the  excavated  holes  are  sheeted  close  in 
order  to  do  away  with  form  work  around  the  large 
footing  block. 


same  as  though  the  concrete  were  jKJure<l  up  to  a  level 
with  the  top  of  the  ffjoting,  and  the  form  work  omitted. 
as  above  estimated.  In  some  operations  the  top  part 
of  a  footing  is  sloped  and  the  concrete  jKJurcd  "dry". 
This  necessitates  a  change  in  the  batch,  slows  up  o|>- 
erations  and  many  times  does  not  work  oat  economical- 
ly. For  estimating  comparative  costs  of  footings  it  is 
not  a  safe  procedure  t<j  assume  that  the  top  part  of 
the  footing  will  be  p<nired  "dry"  in  order  to  do  away 
with  forms  on  the  slope.  Either  estimate  a  form  for 
this  sloping  surface  or  figure  on  the  concrete  as  being 
poured  up  to  a  level  with  the  top  of  the  footing. 

It  has  been  ])reviously  stated  that  in  the  design  of 
the  beam  and  girder  type  flfjor,  the  omission  or  ad- 
dition of  one  intermediate  beam  per  bay  may  influence 
the  cost  materially.  Although  this  problem  is  usually 
handled  economically  by  engineers  designing  concrete 
buildings  which  have  usual  floor  loadings  and  col- 
umn spacings,  it  sometimes  happens  that  when  unu.sual 
floor  loadings  and  column  spacings  are  rcquiredi  it  is 
necessary  for  the  engineer  to  determine  a  layout  which 
will  show  the  most  eceonomj'.  In  a  [jrojKJstion  of  this 
kind  it  is  first  necessary  to  make  the  design  which 
looks  most  likely  to  be  the  economical  one.  Then,  two 
more  designs  .should  be  made,  one  having  one  more 
intermediate  beam  and  the  other  having  one  less  inter- 
mediate beam.  Sometimes  the  girders  should  be  run 
in  othei*  ways  and  designs  made  on  layouts  entirely 
dissimilar.  Cost  comparisons  made  of  these  designs 
will  show  conclusivclv  which  vv^fcm  should  he  nrlimt- 
ed. 

I'or  the  pur])()se  of  illustrating  the  methcKls  oi  esti- 
mating beam  and  girder  floors  with  a  view  to  economy. 
the  two  schemes  shown  in  Fig.  5  and  Fig  6,  designed 
for  the  same  column  s])acings  and  live  loads,  are  esti- 
mated here  in  a  comparative  way.  Only  these  two  lay- 
outs are  compared  here,  hut  other  layouts  should  be 
estimated  in  a  similar  manner,  liearing  in  mind  that 


Schcnic  (a) 
Reinforced 

type 

(mix  1:2:4) 


.ScIuilK"     (1)) 

I'lain  type 


Tat)ie  Three 

Coiic   -KiO   cu.    ft.   at   :i4c    <  I 

Forms    (none). 

Reinforcement    430   lb.   at   5c    

Excavation     19^i   cu.  yd.   at   $1.00    . . 

Back  fill  and  level    19^4    cu.   yd.   at    30c    . . 

:i-in.   sheeting    (close)    182  sq.   ft.  at   10c    


Total 


■  (.oncrete  1  :  2!^  :  5 .-.OT  cu.   ft.  at  32c   . 

Forms    (top   block)    84  sq.   ft.  at   Uc    . 

Excavation  -'4   cu.   yd.   at   $1  (xi 

Excavation  below  5  ft.  mark   .">'/icu.   yd.   at   $l..Mi 

Backfill  and  level  29"/^   cu.  yd.  at   ;iOc    . 

^3-in.    sheetinR    (close)    370  sq.   ft.  at   10c    ... 


.    21  OO 

1925 

-.78 

v20 

$220.63 

$162.24 

13.60 

34.00 

S.25 

■<S5 

::oo 

Total 


$342.94 


.\s  above  shown,  the  reinforced  footing  is  the  most 
economical  to  use  in  this  case.  However,  provided  ston- 
es or  "plums"  were  obtainable  at  a  small  expense,  the 
co.st  of  the  plain  footing  could  be  considerably  reduc- 
ed. It  will  be  noted  in  the  estimates  for  these  two  foot- 
ings that  the  excavation  for  the  jilain  footing  is  the  de- 
termining factor  in  its  cost.  The  materials  used  in  the 
plain  footing  cost  somewhat  less  than  those  used  in 
the  reinforced  type,  but  the  extra  depth  of  thb  excava- 
tion makes  the  plain  tyi)e  the  more  exi)ensive  one  to 
use.  This  extra  cost  becomes  still  greater  when  the 
unit  cost  of  digging  increases.  In  case  the  reinforced 
type  of  footing  is  built  with  a  sloping  top.  and  a  woml 
form  is  used  for  this  top.  the  cost  would  be  about  the 


the  more  beams  and  girders  in  the  floor  the  more  ex- 
pensive the  form  work  becomes. 

In  -scaling  the  quantities  for  the  comparative 
estimates  of  these  two  designs,  it  will  be  necessary*  to 
include  all  the  concrete  forms  and  steel  reinforcement 
in  one  18-foot  bay  for  the  full  width  of  the  building, 
which  is  about  t>7  ft.  6  in.  In  Fig.  5  the  quantities 
will  include  the  slab  over  one  complete  bay,  7  inter- 
mediate beams,  2  wall  beams  and  4  girders.  In  Fig.  6. 
the  corresponding  quantities  will  include  the  .slab  over 
one  comjjlete  bay,  11  intermciliatc  beams,  2  wall  Wams 
and  4  girders.  Below  under  the  head  of  "ICstimate. 
Fig.  5"  and  "ICstimate,  Fig.  0"  will  be  found  these  re- 
spective quantities  to  which  unit  prices  have  been  fixed 


ne 


THE    CONTRACT    RECORD 


September  i.    I'.MS 


(a  list  of  which  will  be  found  in  Part  1),  and  the  total 
comparative  cost  of  one  bay  for  each  scheme  estimated. 

Estimate,  Fig.  5. 

Concrete,  825  cu.  ft.  at  .Uc $280.50 

Form.s,    1860  sq.   ft.   at    \?x    241.80 

Reinfct.,  7,300  lb.   at   5c    367.00 

Total   887.30 

(Unit  cost,  7?i  cents  sq.  ft.  of  floor.) 

Estimate,  Fig.  6. 

Concrete,  700  cu.  ft.  at  34c $238.00 

Forms,  2,000  sq.  ft.  at  14c   280.00 

Reinfct.,  6,300  lb.  at  5c    315.00 

Total    •  833.00 

(Unit  co.st  68 >^  cents  sq.  ft.  of  floor.) 
In  "scaling  oflf"  the  quantities  for  comparative  esti- 
mates of  beam  and  girder  type  floor,  care  must  be  taken 
to  carefully  consider  the  laps  in  the  reinforcement.  All 
steel  reinforcement  actually  occurring  in  the  slab  and 
beams  should  be  estimated.  In  taking  off  the  quanti- 
ties, also,  it  will  be  found  most  convenient  to  first  get 
the  quantity  of  concrete,  then  the  square  feet  of  forms. 
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for  all  .schemes  considered,  the  different  dead  loads  may 
influence  the  cost  of  the  columns  and  footings  con.sider- 
ably  and  the  different  girder  depths  may  make  it  pos- 
sible to  vary  the  over-all  height  of  the  columns  in  order 
to  get  the  same  clear  head  room. 


Cross  Sechon  -3-3 

and  lastly  the  pounds  of  reinforcement.  The  order  of 
scaling  for  the  form  work  and  reinforcement  should  be 
the  same  as  that  followed  in  getting  the  quantity  of 
concrete,  that  is,  if  beams  follow  slabs  in  the  concrete 
scaling,  beam  steel  should  follow  slab  steel  in  the  re- 
inforcement scaling.  This  method  will  eliminate  to  a 
large  extent  the  liability  of  error,  and  also  lessen  the 
work  of  scaling  dimensions  since  "the  form  areas  may 
be  taken  directly  from  the  scaled  dimensions  of  the 
concrete  work. 

The  slight  changes  in  column  and  footing  design 
which  might  actually  occur  in  two  buildings  designed 
with  floors  like  those  above  estimated,  have  not  been 
considered  here  as  the  details  of  column  and  footing 
costs  are  treated  elsewhere.  However,  in  buildings 
several  stories  in  height  this  phase  of  the  design  should 
be  carefully  considered  in  conjunction  with  the  cost 
of  floor  designs  when  the  cost  comparisons  are  made. 
Even  though  the  spacing  of  columns  remains  the  same 


Concrete  Roof  Specifications 

Recommendations  of  a  concrete  roof  specification 
are  made  by  the  Sandusky  Cement  Company,  in  which 
special  attention  is  given  to  the  aggregates,  reinforcing, 
expansion  joints  and  curing,  to  assist  in  meeting  the 
severe  atmospheric  conditions  to  which  the  roofs  are 
subjected.     The  suggestions  are  as  follows: 

Aggregates. — Carefully  selected  sands,  fine  to 
coarse,  showing  not  over  30  per  cent,  voids  (when  dry) 
by  water.  Water  must  be  replaced  by  the  cement,  plus 
10  per  cent.  Should  1  part  water  fail  to  fill  3  parts  dry 
sand  (by  measure),  then  less  sand  must  be  used. 

For  the  larger  aggregate,  J/j  to  1-inch  gravel  will 
give  the  greater  density,  and  if  hard  to  obtain,  u.se  1- 
inch  trap  rock.  Determine  voids,  and  replace  water 
with  the  sand,  plus  10  per  cent. 

Reinforcing — Rods  or  heavy  wire  mesh  should  be  of 
high  ([uality,  showing  maximum  strength  at  a  mini- 
mum size. 

Waterproofing. — Use  8  pounds  Medusa  water- 
])roofing  i)owder,  or  1  gallon  (8  pounds)  Medusa  water- 
proofing paste,  to  every  barrel  of  regular  portland 
cement. 

Thoroughly  mix  the  ])o.wder  with  the  dry  cement 
before  adding  sand.  First  mix  paste  with  equal  parts 
water,  later  adding  19  parts  water,  making  solution  1 
to  20,  based  on  dry  sand.  Bank  run  or  pit  sands  often 
contain  a  third  of  the  amount  of  water  necessary  to 
fill  the  voids,  in  which  case  the  solution  must  be  made 
1  to  15. 

Mix — One  part  Medusa  waterproofed  portland  ce- 
ment (or  use  ordinary  portland  cement  and  Medusa 
waterproofing),  4  parts  gravel  or  trap  rock,  3  parts 
.sand.  Change  according  to  voids  found  after  testing 
aggregates  as  suggested. 

The  leaner  the  mix,  providing  all  voids  are  filled 
with  the  cement  and  .sand,  the  less  liable  are  cracks  to 
develop.  Mix  should  be  sufficiently  .stiff  to  hold  all 
aggregates  in  suspension  when  placing. 

Gutters,  Corners  and  Edges — Should  be  covered 
with  Clinton  or  other  fine  wire  cloth,  well  secured  to 
side  walls.  Plaster  with  a  1  to  2  cement  mortar  directly 
ahead  of  roof  mix. 

Laying. — Distribute  mix  evenly  with  shovel  (not 
dump  in  spots  with  wheelbarrow  or  bucket).  This 
avoids  excess  of  fine  material  in  certain  places  and  un- 
even action  when  curing  and  troweling:  Strike  off, 
tamp  well,  giving  special  attention  to  corners  and 
edges.  Steel  trowel  to  a  finish,  avoiding  excess  trowel- 
ing which  causes  hair-cracks. 

Thickness. — Slabs  should  be  from  3  to  6  inches 
thick,  depending  on  size  of  roof.  This  also  determines 
size  and  method  of  reinforcing.  Concrete  slab.s^  of 
carefully  mixed  materials,  properly  reinforced,  6  inches 
thick,  are  safe  in  20-foot  squares.  Thinner  slabs  .should 
be  smallej  in  size. 

Joints. — Expansion  joints  should  be  made  with  divi- 
sion plates,  the  thickness  of  slab.  First  lay  pencil  rods 
6  inches  apart  with  slope  of  roof.  Cover  with  strip 
of  best  quality  tarred  felt,  folding  center  up  near  to 
height  of  slab  with  face  toward  section  about  to  be 
poured,  and  back  with  division     plate. 
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Munition  Plant  Rebuilt  with- 
out Hindering  Production 

Til  !•:  Atlantic  Ave.,  Toronto,  plant  of  the  British 
I'^orpiiigs,  ].t(l.,  is,  like  all  other  munition  ])lants 
to-day,  a  hive  of  industry.    The  maj;nitiide  of 
the  output  of  this  ijlant  is  incouceivahle  unless 
one  is  ])enuittcd  to  view  operations  from  the  inside,   a 
favor  that  should  not  he  lipjhtly  ap])reciated. 

We  arc  all  more  or  less  familiar  with  the  work  of 
the  efficiency  eufj^inecr.  The  munition  field  has  de- 
manded the  maximum  limit  of  efficiency  and  has  tested 
the  ahility  of  the  e.\])erts  engajjed  in  this  work  to  their 
utmost  capacity.  ()i)erations  have  heeu  studied  .so  care- 
fully that  no  exi)ense  is  spared  in  the  installatitm  of 
equipment  that  will  reduce  the  time  on  any  operation 
hy  seconds.  When  it  is  realized  that  a  saving  of  two  or 
three  .seconds  on  one  operation  means  an  increase  of 
hundreds  in  the  day's  outi)Ut  of  shells,  the  importance 
(if  the  time  saving  is  (|uite  evident. 

This  plant  started  oper.-itions  in  March  of  last  year, 
hut  it  was  not  until  Octoher  that  the  organization 
hecanie  the  smooth  running  machine  it  is  to-day.  The 
daily  outjjut  is  now  hetween  5.000  and  6,000  six-inch 
shells  a  dav.  To  date  this  company  have  turned  out 
over  1,250.000  six-nch  shells,  which  is  s])lendid  evi- 
dence of  the  efficiency  and  driving  power  of  the  execu- 
tive staff  responsihle  for  these  results.  To  produce 
this  output  494  tons  of  steel  are  used  each  day  and  the 
daily  consumption  of  fuel  oil  for  the  furnaces  is  7,000 
gals. 

l'"or  some  time,  as  might  he  expected,  the  company 
have  heen  inconvenienced  hy  lack  of  shop  space.  In 
dustries  of  this  kind  dcveloi)  so  rapidly  that  it  is  very 
difficult  to  make  provision  for  future  re(iuirements  in 
plant  etxensions.  It  finally  hecanie  evident  that  ex- 
pansion was  im])erative  and  the  company  were  faced 
with  the  ])roblem  of  building  without  disturbing  the 
o])eration  of  the  plant,  and  at  the  .same  time  .securing 
for  themselves  larger  quarters  without  loss  of  time. 
The  difficulties  to  be  faced  were: 


(1;  Work  must  not  be  stopped  or  interfered  with 
in  any  way. 

(2)  'Ihe  building  must  be  of  a  type  that  could  be 
erected  quickly. 

(3)  The  present  lay-out  must  be  utilized  owing 
to  loss  of  time  necessitated  l)y  any  change. 

(4)  Any  building  erected  must  comply  with  the 
building  recpiirements  of  the  city  of  Toronto. 

A  stufly  of  the  situation  determined  the  fact  that 
a  skeleton  steel  frame  building  of  sufficient  size  to  be 
erected  over  the  existing  buildings  was  the  most  suit- 
able type  under  the  circumstances;  but  as  delivery  of 
structural  steel  from  the  mills  is  uncertain,  due  to  the 
heavy  load  placed  on  them  all  to  supply  war  material, 
the  steel  must  be  secured  elsewhere.  .-\  careful  search 
was  instituted  and  a  suitable  building,  steel  frame.  150 
ft.  x  250  ft.  was  found  standing  empty  in  a  small  town 
up  on  Lake  Huron.  The  building  had  a  centre  span 
of  72  ft.  carried  on  8  in.  columns,  and  on  each  side  of 
this  centre  span  was  a  lean-to  wing  of  about  38  ft.,  as 
shown  in  Fig.  2  of  the  illustration.  It  was  decided  to 
])urchase  this  building,  take  it  down  and  move  it  to 
Toronto,  to  be  erected  on  the  company's  property. 

The  existing  buildings  in  Toronto  are  shown  by 
dotted  lines  in  Fig.  1.  Over  this  will  be  erected,  without 
interference  with  the  factory  output,  the  main  section 
of  the  purchased  building  and  one  lean-to  wing,  as 
shown.  The  smaller  hiulding  on  the  right  of  Fig.  1 
will  be  retained  and  the  other  lean-to  is  to  be  assembled 
as  shown  in  Fig.  3,  into  a  ,separate  building  125  ft. 
long,  simply  by  ])utting  a  row  of  columns  up  the  centre. 
As  can  he  readily  seen  the  new  building  is  far  better 
lighted  and  has  much  more  overhead  space  and  being 
almost  double  the  length  of  the  old  buildings,  will  give 
much  greater  floor  space. 

Levels  were  taken,  lines  run,  and  the  concrete  col- 
umn footings  placed  without  interfering  in  any  way 
with  the  work  of  the  plant.  Steel  sash  is  to  be  used 
throughout  and  the  maximum  light  jjossible  secured. 
The  building  will  be  sheeted  with  galvanized  iron. 

When  the  new  building  is  erected  the  walls  and 
roof  of  the  existing  buildings  will  be  removed  and  the 
plant  and  equipment  extension  made  where  required. 
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Methods   of    Making   Sewer 
Pipe  Joints 


IN  a  recent  discussion  before  the  Sanitary  section 
of  the  Boston  Society  of  Civil  Engineers  much 
interesting  information   was  brought  out  on   the 

various  methods  of  making  joints  in  sewer  j)ipe. 
The  following  experiences  of  Mctcalf  &  Eddy,  consult- 
ing engineers,  with  poured  joints  is  of  interest. — Prior 
to  1907,  Metcalf  &  Eddy  specified  cement  mortar 
joints  for  vitrified  pipe  in  separate  sewers  as  well  as 
storm  drains,  but  since  that  year  some  form  of  jjourcd 
joint  has  been  gencnjly  used  in  their  i)ractice,  where 
it  was  essential  to  keen  out  ground  water. 

The  cement  mortar  joints  are  now  specified  as 
folk,  ws : 

The  joints  shall  he  as  nearly  watcr-tJKht  as  |)Ossil)lc.  and 
shall  he  made  with  a  gasket  of  hemp  or  jiUe  and  cement  mor- 
tar composed  of  one  part  of  sand  and  one  part  of  Portland 
cement.  The  gasket  shall  1)e  soaked  in  a  satisfactory  mix- 
ture of  neat  Portland  cement  and  water  and  then  inserted 
between  the  liell  and  spigot  and  carefully  calked  into  place 
with  suilal)le  calking  tools.  The  gasket  shall  be  in  one  con- 
tinuous piece  for  each  point  and  of  such  thickness  as  will  bring 
the  pipe  to  the  required  relative  position.  The  remainder  of 
the  joint  shall  be  filled  with  cement  mortar  applied  with 
the  hands,  protected  with  rubber  mittens,  well  pressed  and 
calked  into  place,  after  which  the  joint  shall  be  beveled  off 
with  mortar  for  a  distance  of  two  inches  from  the  outer  edge 
of  the  bell.  The  joint  shall  be  wrapped  in  unbleached  cotton 
cloth,  securely  tied  to  prevent  the  mortar  from  slipping  or 
being  otherwise  injured.  No  surplus  mortar  or  other  foreign 
substance  shall  project  into  the  pipes  from  the  joints,  and 
if  necessary,  they  shall  be  properly  cleaned  with  a  suit- 
able scraper  or  by  other  means  before  the  mortar  becomes 
hardened. 

It  has  been  found  difficult  on  contract  work,  to  get 
sufficiently  water-tight  joints  in  this  manner,  al- 
though the  use  of  cheesecloth  for  wrapping  the  joints 
was  of  value  in  preventing  the  bottom  of  the  joint 
from  falling  off. 

A  mixture  of  sulphur  and  sand — using  eipial  parts 
by  volume  of  flour  or'  sulphur  and  very  fine  sand — 
was  used  on  several  contracts.  Unless  the  sand  is 
very  fine  and  practically  free  from  clay  the  resulting 
joint  is  apt  to  shrink  on  cooling,  causing  objection- 
able cracks.  Further,  the  sand,  if  too  coarse,  tends 
to  settle  out  of  the  mixture,  causing  trouble  in  pour- 
ing and  shrinkage  of  the  joint.  Some  very  successful 
work,  however,  has  been  done  with  this  material.  It 
appears  to  require  more  care  in  heating  than  some  other 
mixtures.  The  chief  difficulty  has  been  to  get  a 
satisfactory  mixture,  due  almost  entirely  to  the  size 
and  quality  of  the  sand.  On  contract  work,  this  is  a 
disadvantage.  The  joint,  also,  is  absolutely  rigid,  as 
is  the  case  with  cement  mortar. 

When  using  sulphur-sand  joints,  the  joint,  after 
being  poured  and  while  warm,  was  coated  with  hot 
tar  as  a  further -precaution  against  leakage. 

During  the  last  few  years,  a  number  of  compounds 
.  for  jointing  vitrified  i)ipe  have  been  placed  on  the 
market.  Since  1913,  Metcalf  &  luldy  have  used  that 
known  as  G-K  com])Ound,  now  made  by  the  Atlas  Co. 
of  Lincoln,  N.J.  This  material,  said  to  be  made  large- 
ly (if  vulcanized  linseed  oil  and  clay,  resembles  vul- 
canized rubber  or  coal  tar  in  appearance.  It  is  easily 
melted  by  heating  in  an  iron  kettle  over  a  fire,  prefer- 
ably using  gasoline  or  kerosene,  so  that  thj  heat  may 
be  controlled. 


Specifications  for  making  this  form  of  joint  as  well 
as  sulphur-sand,  are  as  follows: 

Where  jilastic  joints  arc  specified,  the  pipe  shall  be  laid  as 
previously  specified,  and  the  joints  shall  be  thoroughly  calked 
with  a  gasket  of  hemp  or  jute  in  one  continuous  piece,  and  of 
such  thickness  as  will  bring  the  pipes  to  the  required  relative 
position.  The  gaskets  shall  be  calked  dry  and  shall  form  a 
water-tight  joint.  The  plastic  compound  to  be  used  in  joint- 
ing the  pipes  shall  be  that  known  as compound,  manu- 
factured by .  or  other  plastic  jointing  material  satisfactory 

to  the  engineer.  The  compound  shall  be  heated  in  a  gasoline 
or  other  suitable  furnace,  to  a  temperature  slightly  above 
that  at  which  it  will  pour  rapidly  and-  smoothly;  at  which 
i'  shall  be  kept  until  used,  .\fter  the  pipe  joint  has  been 
calked,  the  melted  Cf)mpoun(l  shall  be  poured  into  the  joints 
by  the  use  of  a  joint  runner  or  gasket,  in  a  similar  manner 
as  lead  joints  are  poured.  In  case  the  pipe  joint  is  not  com- 
pletely filled,  that  part  (jf  the  joint  shall  he  |)oured  again  with 
liot  material,  to  form  a  complete  water-tight  joint.  Wherever 
permitted,  sections  composed  of  two  or  three  pipes  may  be 
jointed  at  the  side  of  the  trench,  provided  the  pipes  are  set  in  a 
suitable  wooden  cradle  to  ensure  true  alignment.  Iif  lower- 
ing sections,  so  made,  into  the  trench,  a  piece  of  timber  shall 
be  run  through  the  pipes  in  order  to  support  their  weight 
and  prevent  the  joints  or  bells  from  being  broken. 

•Asphalt  has  not  been  used,  or  any  of  the  bitumin- 
ous com])ounds,  to  any  extent,  because  of  the  danger 
of  hot  water  or  steam  melting  out  the  joint  due  to 
the  low  melting  j)oints  of  most  of  these  materials. 
With  a  sufficiently  high  melting  point,  this  objection 
would  be  covered. 

Some  trouble  has  been  experienced  during  cold 
weather  with  G-K  compound,  due  to  its  failure  to 
stick  to  the  pi])es,  especially  in  the  smaller  sizes  where 
the  inside  of  the  bell  is  glazed  and  there  are  no  scor- 
ings. 

From  tests  made  both  in  the  laboratory  and  on  con- 
tract and  day  labor  work,  the  results  obtained  with 
(j-K  comjiound  have  been  satisfactory. 

The  cost  of  a  jointing  material  and  labor  will  be 
from  50  per  cent,  to  100  jier  cent,  more  with  a  poured 
joint  than  with  cement,  judging  by  average  prices  re- 
ceived. Part  of  this  excess  cost  is  doubtless  due  to 
the  unfainiliarity  of  contractors  in  general  with 
poured  joints  for  vitrified  pipe. 

Sheet  metal  forms  and  ga.skets  for  pouring  ceiuent 
grout  joints  have  recently  been  jilaced  on  the  market 
by  Mr.  L..A.  Weston,  of  Adams,  Mass.  The  writer  un- 
derstands that  the  price  of  the  gasket  is  10  ct.  for  a 
10-in.  pipe  and  10  ct.  for  the  form,  thus  making  a  cost 
of  20  ct.  per  joint  for  the  form  and  gasket.  The  gas- 
ket, of  course,  is  left  in  place,  and  it  would  ap])ear 
probable  that  the  form,  also,  would  bs  left  in  place, 
as  a  rule.  The  gasket  is  made  to  fit  over  the  spigot 
end  of  the  pipe,  being  tightened  with  a  screw  driver. 
The  notches  in  the  edge  are  pliable  so  that  the  gasket 
adjusts  itself  to  the  inequalities  in  the  pipe  hub.  No 
jute  is  required. 

The  form  provides  for  ijouring  the  lower  half  of  the 
joint,  the  remainder  being  filled  by  hand  with  cement 
mortar.    The  form  is  held  in  place  by  wires. 

In  order  to  offset  the  expense  of  the  form  and  gas- 
ket, a  material  saving  in  labor  cost  must  be  made  in 
addition  to  the  saving  in  cost  of  materials  over  poured 
joints  using  other  materials  than  cement. 

This  firm  believes  that  poured  joint  is  the  most 
desirable  form  of  joint  yet  devised  where  it  is  essen- 
tial to  ])revent  the  entrance  of  roots  and  gnnmd  water. 
Good  results  have  been  obtained  with  a  sulphur-sand 
mixture,  with  bituminous  compounds. 

On  contract  work,  these  comiuercial  cnmpoim^ls 
may  ha\e  some  advantages  from  the  contractor's  vic^^  - 
point. 

On   account   of  the  imperfections   in   the   so-called 
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".standard"  snckct  sewer  |)i|>c  it  is  aliiinst  necessary  to 
use  "deep  and  wide"  socket  pipe  if  ])ourcd  joints  arc 
to  be  adopted.  Otherwise  there  is  lial)le  to  be  insttf- 
fu-ieiit  s|)ace  for  tiie  flow  of  the  jointing  material- 


Coal  Conservation  in  Fact 


By  C.  R.  Knowles 


I\  times  of  stress  like  the  present,  when  consorva- 
tinii  is  the  prcat  watciiword  of  the  day;  when  the 
nation  has  bepnn  to  realize  the  enormous  wastes  of 
time  and  materials  which  is  fi'''''^  'J"  :"i'I  has  been 
{ioinj;-  on  for  years;  when  every  bit  of  energy  has  to 
be  put  forth  to  save  in  every  pf)ssible  way,  the  fuel 
problem  looms  up  as  one  of  the  inij)ortant  if  not  pos- 
siblv  the  most  important  one  for  ])resent  considera- 
tion. 

In  no  one  way  has  there  been  and  is  there  greater 
waste  than  in  the  use  of  fuel  for  domestic  and  manu- 
facturing i)uri)oscs. 

In  domestic  uses  there  is  hardly  an  attempt  made 
to  i>i)tain  anything  like  efficiency  of  fuel  consum|)tion ; 
the  apparatus  in  the  vast  majority  of  cases  is  inefficient, 
poorly  designed  and  installed,  and  the  people  who  have 
to  operate  such  a]>paratus  arc  cither  ])Oorly  informed 
as  to  the  proper  way  to  do  so  are  careless  and  lack- 
ing in  incentive  to  obtain  the.  best  results. 

'J'here  are  thou.sands  of  domestic  heating  installa- 
tions where  the  fuel  losses  through  the  f.urnace  grate 
are  not  less  than  25  per  cent,  and  very  many  where  the 
percentage  of  los.s  runs  as  high  as  50  per  cent.  In 
manufacturing  uses  it  is  safe  to  say  that  the  great 
maj<irity  of  boiler  furnaces  have  an  efficiency  of  fuel 
C(»nversion  of  les.s  than  50  per  cent,  and  when  it  is  con- 
sidered how  vast  is  the  number  of  varied  mamifactur- 
ing  industries,  these  losses  run  into  astoundihgly  large 
ligures. 

Under  ])resent  war  conditions  and  the  unusually 
severe  weather  conditions  of  the  past  winter,  the  fuel 
shortage  became  most  acute  and  the  |)ul)lic  then  real- 
ized, if  never  before,  the  great  necessity  for  an  ample 
fuel  supply,  and  various  expedients,  such  as  the  limit- 
ing or  the  denying  of  the  fuel  supply  to  various  indus- 
tries deemed  by  the  (iovernment  as,  for  the  time  being, 
nonessential ;  the  elimination  of  the  excessive  use  of 
illuminants — gas  and  electricity — for  disi)lay  and  other 
lighting  purposes;  the  setting  of  the  time  ahead  one 
hour  to  conserve  daylight,  and  others,  all  more  or  less 
meritorious  but  tem])orary  in  character,  have  been  and 
are  being  used. 

Do  Not  Strike  at  the  Root. 

All  such  operations,  while  they  undoubtedly  help  to 
tide  over  and  enable  a  temporary  control  to  be  obtained 
over  the  existing  critical  conditions,  do  not  strike  at 
the  root  of  the  matter  nor  are  they  a  remedy  for  the 
ever  present  vast  fuel  wastes  which  are  continually 
goiTig  on  ,565  days  in  the  year. 

These  wastes  lay  right  with  the  consumer,  who 
either  does  not  know  of  them,  or  knowing,  wilfully 
continues  and  makes  no  eflfort  to  reduce  or  eliminate 
them. 

In  an  editorial  in  the  l''.lectrical  Review,  May  25, 
I'MS,  entitled.  "The  h'ir.st  I'ractical  .^tej)  Toward 'Intel 
Conservation."  it  is  stated  that  the  reme<ly  for  reliev- 
ing the  fuel  famine  such  as  occurred  <luring  the  last 
winter  and  which  is  still  with  us,  "lies  in  educating 
those  responsible  for  the  plants"  consuming  coal  as  a 
fuel,  "as  to  how   best  to  operate  them  and  insist  that 


they  employ  mtaii.s  and  api>aratus  ioi  u.imi;;  it,  mr- 
ther,  "those  jflants  .  .  .  should  be  regulate<i  and  their 
performance  controlled  by  federal,  state  or  civic 
authorities  that  the  nation's  coal  supply  be  not  need- 
lessly and  wantonly  impoverished."  "Civic  depart- 
ments for  boiler  inspection  and  smoke  abatement  and 
allied  insurance  interests  .should  immediately  operate 
with  federal  or  state  authorities  to  impr  •' 
plants  where  feasible." 

It  seems  to  the  writer  that  the  aim  of  ewry  C4»al 
user  should  be  to  obtain  the  maximum  of  heat  froni 
a  given  weight  of  coal,  use  less  and  utilize  more.  To 
do  this  the  users  of  fuel  should  i)c  shown  where  their 
present  methods  of  nitili/ation  are  faulty,  where 
changes  of  ai)i)aratus  could  be  made  which  would 
cau.se  a  betterment,  what  fuels  are  best  for  their  use 
and  the  best  forms  in  which  to  use  them  and  how  to 
ojierate  their  combustion  apparatus  with  a  mininium 
of  cost  and  a  maximum  of  output.  Two  |x)ints  in 
this  connection  stand  out  most  pn^mincntly ;  the  char- 
acter of  the  fuel  tand  its  method  of  application. 

Use  of  Lump  Coal  Not  Economical. 

It  is  undoubtedly  true  that  the  use  t)f  coal  in  lump 
form  is  not  its  best  form  of  api)lication.  and  that  it  is 
necessary  to  break  up  a  fuel  to  such  uniform  size  that 
the  oxygen  of  the  air  can  unite  perfectly  with  it  for 
combustion,  and  that  the  finer  it  is  the  more  com- 
l)letely  it  can  be  oxidized  and  consumed.  As  early  as 
1881,  Sir  William  .Siemens  said:  "I  am  bold  to  go  so 
far  as  to  say  I  consider  it  barbarous  to  use  coal  for 
any  purpose  in  its  crude  state  and  believe  that  the  time 
will  come  when  all  crude  fuel  will  be  separated  into 
its  component  parts  before  utilization." 

A  1-inch  cube  of  coal  exposes  but  6  square  inches, 
1-24  of  a  square  foot,  of  surface  area  for  absorbing 
oxygen  and  liberating  heat,  but  when  pulverized  to  a 
proper  degree  of  fineness  it  will  expose  from  20  to  25 
square  feet  of  area — 500  to  fiOO  times  as  much  area — 
for  oxidation  so  that  the  finer  the  coal  is  divided  the 
more  complete  will  be  the  combustion. 

That  this  is  true  is  borne  out  by  the  enormous  pub- 
lic use  of  the  finer  sizes  of  coal — pea,  buckwheat  and 
rice  sizes — in  furnaces  properly  equipped  for  their  use 
and  also  indicates  that  ultimately  the  be.st  and  most 
economical  use  of  coal  is  in  its  pulverized  form,  in 
which  form  jiractically  complete  and  smokeless  com- 
bustion takes  ])Iace. 

It  also  follows  that  the  combustion  a|)paratus  must 
be  of  such  a  character  as  is  best  fitted  for  the  form  of 
fuel  used,  becoming  simpler  and  more  efficient  in  form 
the  finer  the  subdivision  of  the  fuel  and  reaching  its 
ultimate  of  simplicity  and  efficiency  when  finely  pul- 
verized coal  is  used. 

Gas  or  Near-Gas  Fuel. 

It  is  the  o|)inion  of  the  writer  that  the  ultimate 
form  of  fuel  to  be  used  to  obtain  the  best  economic 
results  is  a  gas  or  a  near-gas  fuel — gas  for  domestic 
use  and  pulverized  coal  for  industrial  uses.  To  arrive 
at  such  a  desired  condition  of  economical  fuel  utiliza- 
tion there'  is  not  the  slightest  doubt  but  that  federal, 
state  or  civic  control  is  necessary,  otherwise  substan- 
tial progress  will  \wt  be  made,  because  the  great  ma- 
jority of  fuel  users  w  ill  be  satisfied  to  go  on  in  the  old 
way  uidess  compelled  to  change,  not  alone  for  their 
own  good  but  for  the  good  of  the  great  majority. 

The  (|uestion  of  smoke  abatement  is  a  fair  example 
of  such  a  condition.  So  long  as  there  was  no  com- 
pelling authority  to  cause  its  stoppage,  the  public  at 
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large  continued  to  make  as  mucli  smoke  as  it  pleased, 
regardless  of  its  deleterious  effects,  but  so  soon  as 
various  states  and  cities  enacted  laws  regulating  its 
formation  and  said  this  nuisance  must  be  stopped,  a 
different  condition  of  affairs  came  about  and  in  very 
many  places  the  smoke  nuisance  has  been  abated  and 
eliminated,  and  the  end  is  not  yet. 

The  Snow  Removal  Problem 


-By  George  T.  Donohue. 


THE  problem  of  snow  removal  in  Chicago  is  a 
very  com])licatcd  one.  I"or  instance,  in  the  loop 
and  in  some  of  the  business  districts,  all  of  the 
snow  that  falls  on  the  sidewalks  and  streets 
must  not  only  be  cleared,  but  in  addition,  hauled  away, 
while  in  the  outlying  districts  and  on  practically' most 
of  our  boulevards  it  is  usually  sufficient  to  clear  the 
thoroughfare.  When  the  snow  must  be  removed,  it 
can  be  piled  in  the  adjacent  jjarkways,  thereby  elimin- 
ating hauling. 

To  remove  snow  efificiently  requires  organization 
and  proper  equipment.  In  a  good  organization  there 
should  be  a  distinction  between  the  snow  "fighting" 
force  and  the  snow  "rcni(^\al"  force.  rhiladel|)hia  and 
New  York  offer  to  us  splendid  examples  of  organiza- 
tion of  this  kind.  In  Philadelphia  one  engineer  is  in 
constant  touch  with  the  weather  bureau.  As  soon  as 
indications  point  to  a  continuance  of  the  storm  the 
snow  fighting  equipment  is  ordered  out.  Over  1,000 
telephone  messages  are  sent  tt)  squad  leaders,  fore- 
men, snow  plow  drivers,  laborers,  etc.  Attack  is  then 
begun  with  horse  drawn  and  motor  driven  jjlows. 
Every  man  in  this  organization  has  a  particular  func- 
tion assigned  to  him.  As  an  example,  every  foreman 
knows  hi^  post  at  a  certain  dump,  and  knows  exactly 
what  to  do  when  he  gets  there.  The  driver  of  every 
snow  plow  and  of  every  team  knows  where  he  is  to  re- 
port and  what  point  he  is  to  start  to  load,  and  at  what 
dump  he  is  to  deposit  his  load.  As  a  result  of  this  pre- 
paredness there  is  no  confusion. 

Snow  Fighting 
Experience  has  taught  us  that  in  fighting  snow  the 
best  thing  to  do  is  to  start  when  the  snow  begins  to 
fall  and  work  continuously,  keeping  abreast  with  the 
storm  if  we  can.  If  we  do  not  keep  even  with  the  storm 
and  the  snow  becomes  packed,  the  cost  of  doing  the 
work  is  more  than  doubled.  For  snow  fighting  the 
horse  drawn  and  motor  driven  plows  under  normal 
conditions  have  proved  very  effective.  In  Lincoln 
Park  the  experience  has  been  that  the  horse  plow 
should  be  pulled  and  the  motor  driven  plow  pushed. 
In  the  former  case  the  abrasive  action  of  the  horses' 
hoofs  helps  to  loosen  and  break  up  the  snow,  while  in 
the  latter  case  the  snow  is  pushed  to  one  side  before 
the  wheels  can  pass  over  and  pack  it  down.  The  mo- 
tor driven  plow  is  by  far  the  more  efficient  if  it  can  be 
used  before  the  snow  is  jKicked.  After  ])acking  has 
taken  place  the  motor  driven  plow  has  a  tendency  to 
ride  over  the  packed  portions,  thereby  not  cleaning 
thoroughly.  Under  conditions  of  this  kind  slower  but 
more  effective  work  can  be  done  by  the  horse  drawn 
plows. 

Snow  Removal 

Where  snow  has  to  be  removed  after  being  plowed, 
dump  wagons  and  dump  trucks  are  usually  used  to 
haul  the  material  to  the  disposal  stations.  In  Chicago, 
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very  eft'ective  use  has  been  made  of  the  lake  and  river 
for  disposal  purposes.  In  New  York  and  St.  Louis  con- 
siderable use  is  made  of  sewers  for  carrying  off  the 
snow.  Especially  constructed  manholes  having  large 
removable  sectional  covers  are  built  and  provided 
with  water  jets  having  a  pressure  of  25-30  lbs.  Where 
sewers  are  2  ft.  and  fiver  in  diameter,  this  method  has 
given  very  good  results. 

The  method  of  snow  fighting  and  removal  referred 
to  covers  the  ordinary  working  conditions.  The  snow 
falls  of  January  and  February,  1918,  were  of  such  fre- 
quency and  intensity  that  the  .usual  methods  of  attack 
and  removal  had  to  be  abandoned.  In  the  January 
storm  there  was  no  chance  to  keep  ahead  of  the  snow. 
Motor  driven  plows  sent  out  on  the  boulevards  got 
stuck  in  the  drifts  and  had  to  be  hauled  out  with  teams. 
The  ])roblem  soon  develojjed  into  one  of  snow  remov- 
al entirely.  The  official  government  records  show  that 
9  inches  of  snow  fell  in  December — 42.5  inches  in  Jan- 
uary and  8.4  inches  in  February,  making  a  total  for 
three  months  of  59.9  inches.  On  many  of  our  boule- 
vards we  encountered  drifts  from  6  to  7  feet  high. 
Where  6  and  7  feet  cuts  are  met  they  are  out  of  the 
range  of  ordinary  ])low  and  scraper  work.  A  steam 
shovel  or  <lrag  line  would  be  a  more  appropriate  place 
of  inachiner)'  to  handle  a  cut  of  this  size.  Milwaukee 
was  driven  to  the  use  of  a  steam  shovel.  On  some  of 
the  narrow  streets  with  car  lines  in  this  city  there  was 
absolutely  no  place  left  between  the  car  tracks  and 
the  curb  to  place  additional  snow.  Two  steam  shovels 
working  nights  were  set  to  work  loading  snow  into 
flat  cars  which  were  subsecpiently  dumi)ed  into  the 
river.  The  average  cut  on  this  work  was  between  five 
and  six  feet.  The  dippers  on  these  shovels  were  of  the 
usual  earth  digging  type.  After  watching  them  work 
for  some  time  it  was  very  evident  that  specially  con- 
structed dippers  with  larger  capacity  would  have  given 
a  much  larger  output.  In  Lincoln  Park  we  were  not 
fortunate  enough  to  have  a  steam  shovel  available  for 
work.  If  we  had  had,  I  am  sure  we  could  have  used 
it  to  great  advantage.  We  were  unable  to  get  through 
the  drifts  with  either  our  horse-drawn  or  motor-driven 
plows.  As  the  plows  went  out  of  commission  hand 
shoveling  was  the  only  resort  left  to  open  up  the  ])ion- 
eer  cut.  In  some  cases  the  snow  was  cast  aside 
and  wasted,  in  others  loaded  directly  into  wagons. 
After  this  cut  was  made  we  brought  into  service  on 
the  boulevards  a  piece  of  equipment  that  we  ordinarily 
use  only  when  cleaning  the  skating  ponds.  It  is  a  form 
of  slip  scra])er  made  of  wood  and  shod  with  iron. 
When  fully  loaded  it  has  a  cai)acity  of  more  than  5/2 
yd.  The  snow  was  gathered  from  the  boulevards, 
hauled  a  short  distance,  and  then  dumped  clear  of  the 
road.  For  the  park  problem  this  scraper  was  very  effi- 
cient. Following  the  slip  scrapers  there  was  a  battery 
of  from  three  to  five  horse-drawn  blade  scrapers  that 
pushed  the  snow  towards  the  curb..  Where  it  was  pos- 
sible these  scrapers  straddled  the  windrow  left  by  the 
machine  ahead.  After  the  horse-drawn  scrapers  had 
done  their  work,  the  motor-driven  plows  followed  them 
and  made  the  finished  cut.  The  outlined  procedure 
was  the  one  usually  followed.  In  many  cases  it  had 
to  be  altered  to  fit  special  conditions.  The  one  out- 
standing feature  in  handling  the  February  snowstorm 
was  that  it  was  necessary  to  reverse  the  usual  meth- 
od of  procedure,  sending  the  plows  over  last  in- 
stead of  first,  and  using  the  shovellers  to  open  the  path 
instead  of  trimming  up  after  the  path  had  been  opened 
by  the  plows. 


Si'plciiilicr    1,    l!llM 
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Grouped  vs.  Detached  Houses 


IN  a  recent  bulletin  issued  by  the  Ontario  Housing 
Cninmittec,  which  we  reprint  belovv,  the  advant- 
aj^es  of  f^roiij)  houses  and  detached  hf)uses  are  out- 
lined for  com])arison.  It  is  noticeable  that  one  of 
the  advantaffes  claimed  for  detached  houses  is  greater 
])rivacy.  'J'his,  however,  would  seem  to  de])end  on  the 
size  of  the  lot.  Those  who  have  lived  in  the  typical,  si)C- 
culator-built,  semi-detached  house,  where  as  a  rule, 
in  the  interests  of  conservation,  an  alleyway  of  about  2 
ft.,  more  or  less,  is  ])rovided  between  separate  build- 
ings, will  pmbahly  agree  that  the  party-wall  admits  of 
le.ss  unintentional  intercourse  with  the  neighbours 
than  do  the  ojien  windows  facing  each  other  on  the 
detached  side,  'i'his,  of  course,  is  apart  from  the  ques- 
tion of  community  lawns  or  playgrounds.  However, 
in  his'  recent  address  before  the  Ontario  Municipal 
Association,  Premier  Jlearst  stated  that  no  loans 
would  be  allowed  on  lots  of  less  than  25  x  100  ft.,  and 
then  only  when  the  lot  was  previously  in  possession 
of  the  owner;  lots  acquired  after  obtaining  the  loan 
must  not  be  le.ss  than  30  x  100  ft.  No  doubt  thi«  idea 
of  greater  space  is  correct,  but  the  average  six-room 
house  in  the  city  of  Toronto  at  the  ])re.sent  time  has 
no  such  width  of  frontage,  and  the  average  owner 
of  this  tyi)e  of  house  would  be  unable  to  bear  either 
the  initial  purchase  jirice  or  the  resultant  greater  taxes. 

The  Advantages  of  Group  Houses  Compared  with  the 
Advantages  of  Detached  Houses. 

"A  strong  feeling  exists  in  the  minds  of  most  Cana- 
dians in  favor  of  the  detached  house  as  opposed  to 
groups  of  houses.  Undoubtedly,  the  detached  house 
has  advantages,  but  the  house  which  is  one  of  a  wise- 
ly designed  grxiup  has  also  certain  advantages.  These 
advantages  are  not  confined  to  congested  areas  where 
land  values  do  not  permit  of  large  lots,  but  apply  to  a 
degree  in  all  communities.  However,  the  greater  the 
congestion,  the  stronger  the  case  becomes  for  the  pro- 
per grou])ing  of  houses. 

"The  advantages  of  detached  houses  are : 

1.  Greater  privacy — a  feature  which  appeals  very 
strongly  to  Canadians,  with  their  marked  individual- 
ism. 

2.  (ireater  air  sjjace  immediately  around  the  house. 

3.  P>etter  lighting  facilities,  especially  in  a  large 
house. 

4.  Less  danger  from  fire. 

The  following  are  the  advantages  from  grouj)ing: 

1.  Saving  in  cost  of  construction  because  of  jiarty 
wall . 

2.  Saving  in  heating  through  reduced  exposure. 

3.  .Saving  in  expense  of  jjaving,  as  shown  in  the 
diagram,  ihe  paths  to  the  playground  need  only  be  of 
gravel. 

4.  More  play  space,  since  the  inadequate  spaces 
between  the  h'ouses  are  brought  togetlier  into  one  large 
plot. 

5.  (ireater  opportunity  for  architectural  elTect. 
since  greater  variety  is  possible  in  a  large  building  or 
a  grouji  of  houses  than  in  a  number  of  small  houses. 

(\  The  fostering  of  the  comnninttv  spirit,  witluMit 
any  great  sacrifice  of  privacy. 

"Whether  the  advantages  of  grou])iiig  are  sutticient 
to  outweigh  the  disadvantages  nuist  be  left  to  the 
judgment  of  the  individual  and  the  municipality.     It 


will  be  seen  that  they  are  conf>ideraJ)ie,  an<l  it  i-  un- 
doubtedly a  fact  that  they  have  not  received  sufficient 
attention  owing  to  the  entire  disregard  of  the  ameni- 
ties in  the  unsightly  terraces  of  our  Canadian  towns 
and  cities." 


Good  Roads  League  of  British  Colimbia 

On  Tuesday,  Sej)t.  17,  the  (i<KKl  Roads  League  of 
British  Columbia  will  hold  a  convention  in  I'cnticton, 
just  one  day  prior  to  the  opening  of  the  annual  conven- 
tion of  the  Union  of  British  Columbia  Municipalities, 
sessions  of  which  will  be  held  on  the  three  following 
days.  Secretary  J.  S.  Heales  is  arranging  the  pro- 
gramme of  the  good  roads'  meeting,  and  has  secured 
many  prominent  men  as  speakers.  }ion.  Dr.  King,  min- 
ister of  public  works  in  the  provincial  government, 
will  give  an  address  on  "The  Government's  Policy  in 
Connection  with  Good  Roads";  Mayor  Gale  of  Van- 
couver will  speak  on  "Closer  Relationship  and  Greater 
Co-oi)eration  between  the  Centres  of  I'ojjulation  and 
Outlying  Districts";  Mr.  J.  A.  MacKelvie  has  chosen 
as  his  subject  "Motr)ring  Through  the  Okanagan  \'al- 
ley";  Mayor  Todd  of  Victoria  will  tell  "What  the 
Pacific  Highway  Has  Done  for  the  Pacific  North- 
west"; and  Mr.  Ernest  Waterman,  president  of  the 
Princeton  Coal  &  Land  Co.,  will  describe  the  scenic 
beauties  viewed  "W'hile  Motoring  Through  the  Sim- 
ilkanieen  Districts."  The  (i<Hid  Roads  LeagtJe  f)f  the 
State  of  Washington  will  also  send  a  representative 
to  attend  the  convention  and  address  the  delegate^. 


A  New  Aggregate  for  Concrete  Ship  Construction 

The  iMuergency  Fleet  Corporatif)n,  according  to 
reports  sent  out  from  Washington,  has  been  experi- 
menting with  and  developing  the  use  of  a  concrete 
mixture  by  which  concrete  ships  may  be  made  lighter 
in  weight  and  at  the  same  time  more  durable.  The 
numerous  tests  made  establish  the  conclusion  that  ships 
made  of  the  new  concrete  mixture  will  be  20  per  cent. 
lighter  than  those  made  of  wcK>d,  and  that  they  will  be 
double  the  strength  of  those  made  of  concrete  of  the 
ordinary  mixture.  Another  claim  being  made  for  the 
new  process  is  that  shii)s  constructed  in  accordance 
therewith  will  have  a  greater  length  of  life  than  steel 
.ships.  It  is  a  understood  that  the  plan  contemplates 
using  the  new  mixture  to  apj)ly  a  protective  coating  to 
concrete  ships  already  under  construction,  to  increase 
their  durability  and  enhance  their  capacity  to  resist  im- 
l)act.  The  ingredients  in  combination  to  make  up  the 
new  aggregate  are  not  given,  although  it  is  certain  that 
an  element  of  extreme  lightness  is  intnxluced.  The  de- 
velopment of  concrete  ships,  initiated  i)rincipally  as  a 
war  measure,  will  surely  reach  a  standard  of  efftciency 
in  war  service,  and  thus  their  utility  will  he  establish- 
ed for  merchant-marine  service  after  the  war. 


In  a  recent  letter  to  Afr.  W.  E.  Payne,  bureau  sec- 
retary of  the  \'ancouver  Board  of  Trade.  Hon.  Dr. 
King,  minister  of  public  works  for  Briti.sh  Columbia, 
stated  that  it  was  the  intention  of  the  government  to 
provide  hard  surface  jiaving  on  all  trunk  roads  in  the 
province,  leading  out  of  the  larger  centres,  as  rapidly 
as  finances  would  permit.  He  also  |>ointed  out  that 
this  year  the  government  was  continuing  the  hardsur- 
facing  of  the  road  through  Burnaby.  and  Eraser  .Ave., 
in  the  municipality  of  South  X'ancouvcr;  also  a  p«>r- 
tion  of  No.  3  Road,  Lulu  Island. 


THE    CONTRACT    RECORD 


Scpteniljcr   4.    Ill  Is 


Church   of   the   Madonna 
Delia  Defesa 


MESSRS.  Montbriant  and  Nincheri,  architects, 
^[ot^treal,  have  prepared  plans  for  the 
Church  of  the  Madonna  Delia  Defesa,  the 
general  contract  for  the  construction  having 
been  let  to  Mr.  John  Dominique,  Montreal.  The  build- 
ing to  be  110  X  140  and  will  be  erected-  on  Suzanne, 
St.  Julien  and  Alma  Streets.  The  church  consists  of 
the  main  auditorium  and  two  wings,  providing  ac- 
commodation for  1000  worshippers.  The  foundations 
are  to  be  of  concrete,  the  exterior  of  St.  Lawrence  brick 
with  stone  base,  and  the  interior  of  ornamental  plast- 
er work.  The  brick  work  will  be  of  an  ornate  char- 
acter, consisting  of  a  large  number  of  i)anels,  and  de- 
signs in  light  and  dark  brick.  The  plans  provide  for 
similar  schemes  of  ornamentation  on  the  main  facade 
and  on  two  sides.  A  feature  will  be  very  large  glass 
mosaic  in  centres  of  the  rose  windows  above  the  three 
entrances  one  on  Suzanne  St.,  another  on  St.  Julien 
St.,  and  the  third  on  Alma  Street.  Beneath  these 
windows  will  be  a  series  of  smaller  windows.  The 
church  will  be  surmounted  by  an  iron  cross. 

The  wings  will  contain  two  rows  of  seats,  and  as 
there  is  an  absence  of  columns  there  will  be  an  unin- 
terrupted view  of  the  altar.  The  sanctuary  is  to  be 
divided  from  the  auditorium  by  brass  rails ;  behind 
the  sanctuary  is  the  main  altar,  and  in  the  rear,  rows  of 
stalls  for  the  choir  and  clergy.  Four  small  altars  will 
be  located  in  the  wings.  On  the  west  side  there  is  to 
be  constructed  a  sacristy  and  vestry,  with  entrance  to 
the  sanctuary;  above  this  will  be  a  private  chapel,  and 
above  this  again  the  organ  gallery  and  choir. 

Three  small  galleries  will  be  constructed  over  the 
vestibules,  reached  by  stairways  leading  from  inside 
the  vestibules.  The  roof  is  of  galvanized  iron  over 
a  steel  frame,  and  the  porches  over  the  entrances  will 


be  of  asbestos.  The  interior  walls  arc  to  be  of  plaster, 
while  the  floors  are  of  terrazo  and  hardwood.  The 
heating  will  be  by  hot  water,  the  furnaces  being  located 


Plan  of  new  Italian  church,  Montreal. 

in  a  small  cellar  under  the  sacristy.  This  church  is  to 
be  erected  ior  the  Italian  parish  of  Our  Lady  of  the 
Defense ;  Rev.  P.  G.  Vangelisti  is  the  parish  priest. 


Wall  board  of  various  kinds  has  long  been  used, 
both  in  ])ernianent  and  temporary  structures.  A  new 
use  for  this  material  was  brought  to  light  when  a  war 
savings  campaign  utilized  it  as  a  backing  for  posters. 


Handsome  structure 

being  erected 

for  tlie 

Italian  parish  of 

Our  Lady 

of  tlie  Defense, 

Montreal. 
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An  Example  of  War  Construction  Efficiency 


Til  M  whdle  world  is  gratified  at  the  rapidity  vvitli 
which  the  United  States  is  taking  hold  of  its 
share  of  the  world  war.  Now  that  the  war 
wheels  arc  at  last  turning  smoothly  there  are 
many  examples  of  efficiency  methods  being  shown  by 
our  neighl)ors  that  may  well  be  studied  by  Canadians. 
One  of  the  best  of  these  is  described  in  a  recent  issue 
of  iMigincering  News-Record,  which  tells  how,  by 
|)roper  co-ordination  of  the  various  o])erations: 

An  unusually  high  s])eed  in  placing  concrete  is  ])e- 
iilg  developed  in  constructing  the  new  $.?,C)00,(XX)  f|uar- 
termaster's  depot  at  Chicago.  With  a  sjiecial  crew  for 
each  operation  and  all  o])erations  carried  on  in  pre- 
scribed se(|uence.  and  by  nearly  automatic  plant  handl- 
ing of  materials,  cf)ncrete  has  been  ])ut  into  forms  at 
the  rate  of  1200  cu.yd.  in  live  hours  and  a  common 
day's  run  is  1630  to  1700  cu.yd.  The  result  has  been 
a  gain  in  speed  which  promises  to  save  six  weeks' 
time  on  a  job  scheduled  to  require  only  six  months  for 
coiu])lction. 

Speedy  Handling  of  Large  Volumes  of  Material. 
Quick  handling  and  fabrication  of  large  volumes 
of  materials  formed  the  construction  ])rol)lem.  The 
Chicago  ciuartermaster's  de]>ot  is  a  six-storey  reinforc- 
ed concrete  frame  and  brick  wall  building  covering, 
with  court  included,  a  ground  area  of  325  x  (^lOO  ft.  The 
floor  area  is  1,250,000  s(|.ft.  or  approximately  29  acres. 
Very  massive  construction  is  em])loyed.  The  founda- 
tions are  611  concrete  piers,  4  and  4'/^  ft.  in  diameter, 
sunk  in  o])en  caissons  to  depths  of  from  2i  to  27  ft. 
With  their  mushroomed  bases  the ,  foundation  piers 
contain  11,000  cu.yd.  of  concrete.  Starting  with  a 
diameter  of  36  in.  at  jiier  to|)s  the  column  tiers  decrease 
in  diameter  to  18  in.  on  the  sixth  storey.  Columns  are 
spaced  18  ft.  in  both  directions  and  carry  8-in.  slabs 
reinforced  for  a  live  load  of  300  lb.  per  stpiare  foot. 
Between  wall  columns  the  slabs  for  a  width  of  3  ft. 
are  deepened  to  13]  1.  in.,  thus  forming  at  each  floor  a 
shallow  belt  girder. 

Summarized,  concrete  work  (piantities  are :  62,000 
cu.yd.  of  concrete;  3,500  tons  of  reinforcing  steel,  and 
4,000,000  ft.  b.ni.  of  form  lumber.  These  figures  give 
64j/^  ft.  b.m.  of  lumber  and  113  lb.  of  steel  i)er  cubic 
yard  of  concrete.  In  columns  alone  5j  j  miles  of  spiral 
and  vertical  rods  were  used.  The  \olumes  of  construc- 
tion materials  which  had  to  be  handled  and  fabricated 
become  impressive  when  figured  in  these  terms,  but 
still  more  impressive  when  the  speed  factor  is  consid- 
ered . 

The  construction  time  schedule  as  laid  down  at  the 
beginning  of  the  work  was:  h'xcavation,  30  days: 
foundation  jiiers,  30  days:  concrete  frame,  ()0  days; 
brick  and  terra  cotta,  30  days;  finishing  the  building, 
45  days;  a  totrtl  of  195  days.  The  date  for  completion 
of  the  work  was  set  at  Oct.  15,  N18.  l-lxcavation  was 
))egun  Mar.  6  and  on  June  30  the  time  .schedule  had 
been  exceeded  by  ^7  days.  If  the  same  rate  of  gain  is 
maintained,  the  work  will  he  completed  by  .Sept.  1,  or 
six  weeks  ahead  of  the  date  sched.ulod. 

Carefully  Planned  Schedule  of  Performance. 
Orgrnized  coordination    has    been    named    as    the 
means  fiir  the  excepti<inal  construction  speed  attained. 
This  co-ordination  began  with  a  caretullv  ilrawn  sche- 


dule of  performance.  'I'hen  the  regular  arrival  of  ma- 
terials and  supplies  was  ]>lanne<l.  The  plant  was  laid 
out  in  duplicate  to  prevent  interruption  from  break- 
downs, made  as  nearly  as  practicable  automatic  to  re- 
duce attendance,  and  co-f)rdinate<l  unit  to  unit  to  a  set 
nominal  capacity.  Plant  and  manual  operations  were 
then  meshed  closely  with  one  another,  l-'inally,  the 
labor  force  was  broken  u])  into  crews  to  secure  the 
maximum  ])racticable  sidxlivision  of  duties,  and  all 
crew  o|)erations  were  time  tabled. 

The  main  ])lant  unit  is  that  for  mixing  and  distri- 
buting concrete.  It  was  ])lanned  that  all  operations  of 
this  j)lant  should  be  mechanical,  from  the  first  unload- 
ing of  the  material  cars  to  the  distribution  of  the  niixe<l 
Cf)ncrete  to  receiving  hoppers  on  the  building  fliM>rs 
being  concreted. 

All  materials  lonie  in  on  railway  tracks  parallel  to  the 
front  of  the  building.  The  building  consists  of  two  units 
separated,  except  for  a  narrow  connecting  structure,  l)y 
a  court  46}/.  ft.  wide.  At  the  entrance  to  this  court,  in 
front,  is  set  a  quadruple  bucket  hoist  tower  which  de- 
livers to  four  radial  chutes.  Twin  mixers  at  the  foot 
of  the  tower  hre  charged  by  gravity  from  overhead 
bins  set  in  a  frame  structure  close  in  front  of  the  tow- 
er. Sand  and  stone  arriving  on  a  track  about  250  ft. 
back  of  the  building  are  unloaded  into  a  bin  parallel- 
ing the  track  and  are  conveyed  thence  by  a  scries  of 
belt  conveyors  to  elevator  legs  at  the  f<x)t  of  the  bin 
structure.  Four  elevators  lift  the  sand  and  stone  to 
the  bins.  Cement  arriving  by  car  on  another  parallel 
track  nearer  to  the  building,  is  taken  either  from  cars 
or  from  a  store  house  to  the  bin  e.levation  by  inclined 
belt  conveyorl. 

Delivery  of  materials  to  the  mixer  bins  constitutes 
the  first  series  of  operations.  The  storage  bins  for 
sand  and  stone  are  1,000  ft.  long  and  hold  at  each  end 
three  cars  of  .sand  and  in  the  middle  compartment  eight 
cars  of  stone  or  gravel.  They  arc  6  ft.  deep.  Cars 
on  parallel  tracks  on  either  side  arc  unloaded  by  loco- 
motive cranes  into  the  bins.  In  the  bottom  front  of 
the  bin,  facing  the  building,  arc  52  slide  gates  which 
feed  onto  belt  conveyors  operating  in  a  pit  along  the 
toe  of  the  bin. 

The  Conveyor  System. 

There  are  two  conveyors,  each  500  It.  wiiii  J4-in. 
belts.  The  belts  travel  in  opposite  directions  toward 
the  middle  of  the  bin,  casting  their  loads  into  a  centre 
h(>])per  which  delivers  onto  two  3Q-in.  belts  extending 
at  right  angles  301  ft.  toward  the  mixer  bins.  These 
30-in.  belts  run  in  a  tunnel  under  the  railway  tracks 
and  yards.  At  the  end  of  the  tunnel  the  maten'al  is  fed 
onto  twin  inclined  belts  which  run  to  the  receiving  bin 
located  at  the  bottom  of  the  bin  structure.  l'\nir  iD-hp. 
electric  motors  operate  the  belt  conveyor  sy.steni  up 
to  this  point. 

Four  stands  of  elevators  raise  the  sand  and  gravel 
to  the  elevated  bins  over  the  mixers.  The  receiving 
bin  previously  mentioned  feeds  by  gates  into  troughs 
which  are  emptied  by  chain  drags  into  the  elevator 
boots.  F.ach  elevator  is  driven  from  the  head  by  a  M)- 
hp.  electric  motor.  The  chains  carry  8  x  loin,  heavv 
pattern  cups  and  each  set  di.scharges  into  a  hopptreil 
chute  leading  to  the  proper  storage  bin. 

C'enKUt  delivery   is  .i   mi>re   simph-  .«porati'iii   than 
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is  the  delivery  of  sand  and  stone.  From  the  cement 
store-house,  having  a  capacity  of  three  carloads,  two 
30-in.  helt  conveyors  reach  to  the  cement-handling 
floor  over  the  elevator  bin.•^  At  the  bottom  these  con- 
veyors are  so  arrat'.ged  that  the  cement  bags  can  be 
unloaded  on  to  them  directly  from  the  cars  or  from  the 
stacks  in  the  cement  house.  At  the  top  they  discharge 
on  to  roller  chutes  ending  on  the  grid  top  of  the 
cement  bin.  There  ihe  Lags  are  untied  and  emptied 
by  hand. 

Mechanically,  the  material  handling  installation  is 
simple.  By  arranging  the  long  storage  bin  compart- 
ments so  as  to  store  sand  at  each  end  and  coarse  ag- 
gregate in  the  middle,  and  by  having  duplicate  con- 
veyors throughout,  if  one  conveyor  breaks  down  or  is 
stopped  for  repair  the  other  alone  can  deliver  both  sand 
and  stone  by  taking  them  alternately. 

Mixing  and  Distributing  Operations. 

All  operations  of  mixer  feeding  are  by  gravity. 
The  cement  bin  holds  three  carloads  and  the 
sand  and  stone  bins  have  capacities  respectively  of 
360  and  600  cu.yd.  These  amounts  are  sufficient  for 
a  half  day's  run  of  the  mixers  should  there  be  a  break- 
down of  the  material  conveying  system.  The  batch 
charging  hopper  is  located  directly  over  the  mixer  and 
under  the  bins.  Measuring  chutes  lead  from  the  bins 
to  the  hopper,  and  as  soon  as  one  charge-is  withdrawn 
from  the  hop])er  into  a  mixer  the  hopper  is  filled  agiUn 
for  the  other  mixer.  There  are  two  56-cu.  ft.  mixers 
with  a  rated  ca])acity  of  85  cu.yd.  per  day.  They  dis- 
charge directly  into  the  tower  buckets.  The  mixers 
are  the  only  steam-o])erated  unit  oi  the  concreting 
plant;  two  40-hp.  boilers  outside  of  the  bin  structure 
furnish  the  steam. 

The  distril)uting  tower  is  14^  ft.  s(|uai'c  and  250 
ft.  high.  It  accommodates  four  2-cu.yd.  .))uckets  which 
are  handled  by  electric  hoists.  Fouf*  distributing 
chutes  terminate  in  receiving  hoppers  which  are  mov- 
ed from  place  to  place  on  the  floor  being  concreted  so 
as  to  keep  the  cart  haul  short.  The  longest  run  of  any 
spout  is  500  ft.,  and  in  no  case  so  far  has  the  cart  haul 
exceeded  100  ft. 

Plant  co-ordination  is  manifested  in  the  train  of 
mechanism  described  in  these  obvious  particulars. 
Machine  attendance  is  reduced  to  the  minimum  by  em- 
ploying electric  drives.  This  reduces  the  chances  of 
any  unit  being  undermanned  by  workmen, laying  oft' 
and  thus  cutting  down  the  output  of  co-ordinate  units. 
Duplicate  units  are  ])rovided  of  all  moving  mechanism 
so  that  a  breakdown  of  one  unit  of  a  pair  does  not 
wholly  stop  the  output.  Indeed,  each  unit  of  a  pair, 
by  a  little  speeding  up,  can  even  maintain  the  normal 
output  for  a  period  of  emergency.  Finally,  of  course 
the  ca])acities  of  all  units,  of  conveyors,  elevators, 
charging  hop])ers,  mixers,  buckets  and  chutes,  have 
been  regulated  to  the  same  nominal  ca])acity,  which  is 
1,800  to  2,000  cu.yd.  per  day. 

Getting  steel  reinforcement  and  form  lumber  to 
the  workmen  was  ])lanned  with  as  careful  an  eye  to 
co-ordination  as  were  the  concreting  operations.  The 
first  step  wa'A  field  shop  fabrication  to  as  great  a  de- 
gree as  possible,  the  next  was  the  planning  of  special 
"long-stulT"  hoists  and  the  last  was  gang  sub-division, 
which  is  considered  later. 

Field  Shops  Contribute  to  Group  Handling. 

Field  sho])s  were  established  for  fabricating  rein- 
forcement and  form  members  and  for  casting  concrete 


blocks  to  support  floor  slab  bars.  At  the  steel  shops 
column  spirals  were  assembled  complete  and  bars  were 
cut  and  bent.  The  sawmills  cut  all  staging^ and  brac- 
ing timbers  to  exact  dimensions  for  erection,  and  here 
also  column  capital  molds  and  floor  lagging  jjanels 
were  fabricated  complete.  The  block  yards  delivered, 
precast  and  cured,  more  than  a  hundred  thousand 
4x4x6-in.  concrete  "chairs"  for  slab  rods. 

The  shops  contributed  to  group  handling  and  trans- 
portation. For  example,  all  the  reinforcement  of  a 
column  was  handled  as  a  unit.  Column  head  molds 
were  handled  assembled  as  units.  Lagging  boards 
were  cleated  together  in  three-board  panels,  and 
one  piece  was  handled  instead  of  three.  Furthermore, 
all  reinforcing  rods,  spacers  and  chairs  for  a  complete 
panel  were  got  together,  hauled,  hoisted  and  placed 
in  a  single  sequence  of  operations.  This  was  repeated 
for  another  jmnel  and  so  on.  Many  similar  methods 
were  followed  in  handling  form  members.  The  handl- 
ing crews,  in  a  word,  moved  groups  of  members,  each 
group  containing  all  the  members  required  for  a  unit 
of  construction.  By  this  means  each  handling  crew 
gained  the  efficiency  due  to  concentration  of  attention 
and  each  erecting  crew  could  proceed  from  panel  to 
panel  without  delay  in  sorting  and  rehandling  and 
waiting  for  delayed  deliveries  of  certain  members. 
Special  long  material  elevators  hel])ed  materially  in 
speeding  the  handling  of  bars  and  lumber. 

Subdivision  of  Duties  Increased  Labor  Output. 

Manual  o])erations  comprised  jjrincipally  handling 
and  placing  reinforcement,  erecting  and  dismantling 
forms  and  wheeling  and  placing  concrete.  Coordination 
in  these  operations  followed  two  principal  directions ; 
obtaining  maximum  jjracticable  subdivision  of  duties 
by  having  a  sejjarate  trained  crew  for  each  operation, 
and  scheduling  the  performance  of  each  crew  so  that 
it  w(^rked  in  coordination  with  other  crews,  either  ad- 
jacent or  remote. 

Actual  direction  of  construction  work  is  in  the 
hands  of  a  general  superintendent  and  a  group  of  en- 
gineers, superintendents  and  foremen.  Under  these 
men  the  working  force  was  so  organized  that  each  crew 
performed  only  a  certain  prescribed  operation  and  by 
repetition  became  particularly  rapid  and  exact  in  its 
work.    Two  examples  will  illustrate  the  system : 

On  the  building  the  form  erection  gang  comprises 
the  following  crews:  (1)  Sets  the  uprights  and  braces 
them  :  (2)  places  the  top  timbers  and  establishes  lev- 
els;  (3)  sets  the  column  forms;  (4)  lays  the  floor  lag- 
ging; (5)  greases  the  column  forms.  The  reinforcing 
gang  is  divided  into  the  following  crews:  (1)  Carrying 
and  laying  slab  rods;  (2)  spacing  and  wiring  slab  rods 
and  placing  concrete  chairs;  (3)  setting  column  spir- 
als; (4)  bending  down  column  verticals  to  be  tied  into 
the  slab  reinforcements. 

Crew  operations  follow  a  regular  order  .so  timed 
that  the  various  processes  of  efecting  forms  and  plac- 
ing reinforcement  mesh  with  one  another.  This  .sche- 
duling of  work,  though  adhering  to  a  general  plan,  is 
in  the  hands  of  the  crew  and  general  foremen,  who 
shift  their  men  and  ])oints  of  operations  as  need  arises, 
so  that  all  operations  will  coordinate  in  time  and  se- 
quence. In  a  measure,  the  task  is  intricate.  The  secret 
of  its  successful  performance  lies  in  each  crew  having 
only  certain  fixed  duties  to  perform  and  so  becoming 
remarkably  quick  and  accurate,  and  in  centralizing  the 
direction  of  the  crews.  This  centralization  is  so  close 
that  quick  shifts  are  possible  when  any  operation  be- 
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jj-iiis  to  iivi  out  of  stc-p  with  the  general  march  of  thr 
work. 
Cultivation  of  Esprit  de  Corps  Increases  Efficiency. 
'I'lic  j^rcat  accomplishiiK  nt  in  co-ordinating  hihor, 
after  all  mechanical  hel])s  are  named,  has  been  the  crea- 
tion of  esprit  de  corps  among  the  workmen.  A  lunnher 
(■)f  things  have  contribnted  to  this  accomplishment. 
First  has  been,  perhaps,  the  appeal  to  patriotism.  Uni- 
versal success  has  been  won  in  promoting  the  senti- 
ment that  every  man's  activity  is  a  direct  help  in  win- 
ning the  war.  The  methods,  as  always  in  such  mat- 
ters, are  too  intangible  to  be  defined  precisely.  For  ex- 
ami)le,  however,  when  the  Third  I.iberty  Loan  cam- 
paign was  on,  competition  was  started  between  differ- 
ent groups  of  workers  to  determine  which  could  raise 
the  greatest  sum.  The  iron  workers  won  and  as  a  re- 
ward were  i)resented  with  a  flag  which  was  flown  frcnii 
the  building.  This  aroused  the  spirit  of  the  carpenters, 
who  asked  permission  to  jiresent  a  permanent  building 
flag  and  staff  to  the  (iovernment.  The  offer  was  wel- 
comed and  on  June  1  the  dedication  of  this  flag  was 
celebrated  with  s])cechcs  and  cereinony.  This  gang  riv- 
alry was  encouraged  in  all  possible  ways  and  it  did 
much  toward  s])ee<ling  U])  the  work. 

.^nother  thing  that  contributed  to  the  morale  of 
the  men  was  the  field  hospital  service.  .\  well  e(|nip- 
ped  operating  antl  dressing  room  with  a  trained  nurse 
in  constant  attendance  and  a  .surgeon  at  call  were  pro- 
vided by  the  contractors.  I'.very  hurt  was  treated 
promptly  and  competently.  This  had  a  marked  inspir- 
iting effect  on  the  men.,  lu-onomically  it  was  a  gain 
both  to  contractors  and  workmen,  as  it  reduced  time 
lost  due  to  small  injuries  and  ke|)t  the  men  out  of  the 
hands  of  i)rofessional  "damage  case"  sharks.  Inci- 
dentally, the  contractcjr  had-  in  his  hands  a  complete 
record  of  every  case  for  his  own  legal  ])rotection. 


The  Premier  Speaks  on  Housing  Scheme 

Till'".  Premier  of  Ontario,  Sir  Wm.  Hearst,  in  an 
address  to  the  members  oi  the  ( )ntario  Munici- 
pal Association  at  their  convention  held  in  To- 
ronto, on  Aug.  29,  stated  that  the  government 
])roposed  to  co-operate  in  every  way  possible  with  the 
various  municipalities  to  ])rovide  adeiiuate  housing  ac- 
commodation for  the  industrial  workers  throughout 
the  province. 

He  stated  that  the  war  and  war  inoblems  demand- 
ed consideration  of  the  housing  scheme  under  discus- 
cussioii  from  a  new  view  ])oint'.  Civilization  must  be 
maintained  and  when  the  men  returned  from  overseas 
it  was  right  that  they  should  return  to  improved  con- 
ditions, lie  exjjlained  that  there  must  be  careful  co- 
o])eration  among  all  classes  and  all  organizations  in 
the  country. 

Discussing  the  (piestion  of  res])onsibility  for  the 
expenditure  between  the  ])rovincial  government  and 
the  niunicii)alities.  the  premier  thouglit  it  rested  with 
the  municiiialitjt'. 

One  of  the  most  important  factors  in  securing  ideals 
and  high  standards  is  im])roved  housing  conditions. 
We  must  not  ])ermit  anything  approaching  the  condi- 
tion of  some  of  the  larger  old  country  cities. 

We  will  have  no  place  for  slums.  The  workman 
must  be  afforded  an  oi)i)ortunity  to  own  his  own  home. 
It  was  of  interest  to  all,  employer  or  employee.  ."-Suit- 
able and  comfortable  housing  accommodation  will  in- 
duce winkmen  to  locate  in  the  district.  Many  of  our 
large     indn--tri(>.<   havi'     diflicnlty     in      sec\iring     labor 


thrrtugh  the  lack  of  convenient  quarters  for  their  work- 
men in  the  district  in  which  their  plant  is  kKated. 

The  housing  accommodation  act  which  was  passed 
in  the  i)rovincial  house  some  time  since,  provided  for 
granting  i)ermission  to  a  company  or  organiza- 
tion to  borrow  money  for  the  erection  of  ap- 
])roved  sanitary  homes  for  workmen  without  any 
profit  to  themselves.  The  bonds  were  to  be  guar- 
anteed by  the  municipality  and  it  was  required  that  a 
member  or  members  of  the  council  be  on  the  board  of 
directors. 

A  non-partisan  committee  under  Sir  John  Willison 
was  appointed  by  the  government  to  make  a  thon---' 
investigation  of  the  situation.  The  report  of  this  cni 
mittee  has  not  been  presented  yet.  The  chief  difficulty 
of  the  housing  problem  was  lack  of  cheap  money, 
coupled  with  the  high  cost  of  building  at  present.  The 
premier  suggested  that  an  amount  up  to  $2,000,000  be 
loaned  to  municipalities  at  5  per  cent,  the  municipality 
taking  advantage  of  the  loan  to  advance,  in  addition, 
an  amount  equivalent  to  25  per  cent  of  the  government 
loan.  The  money  will  have  to  be  borrowed  at  a  rate 
considerably  over  5  per  cent.,  but  the  government 
would  contribute  this  to  the  scheme.  In  the  premier's 
(>])inion,  the  responsibility  was  on  the  shoulders  of  the 
l)(tininion  government  in  view  of  the  fact  that  the  con- 
ditions were  caused  to  a  great  extent  by  the  various 
munition  industries  in  the  province  engaged  in  Federal 
government  contracts.  He  was  advised  that  the  mat- 
ter is  under  consideration  at  Ottawa. 

■  \  suggestion  made  was  that  the  houses  to  be  erect- 
ed were  not  to  exceed  $2,500  in  cost,  and  were  to  be 
sold  on  ea.sy  j)ayments.^  The  rent  not  to  exceed  $25 
jier  month  and  the  construction  to  be  subject  to  the 
ajjproval  of  the  government.  The  period  of  the  loan 
was  to  extend  over  20  years  or  such  less  time  as  was 
considered  advisable.  The  government  was  securing 
the  best  advice  from  architects  in  the  province. 

Naturally  legislation  will  be  required,  but  the  gov- 
ernment wisheci  to  speed  up  the  work  as  nuich  as  jk>s- 
sible  and  everything  to  that  end  would  be  done  that 
could  be. 

A  concrete  scheme  was  received  recently  from  the 
premier's  home  city,  Sault  Ste  Marie.  In  this,  it  was 
proposed  to  make  advances  to  individuals  or  comi)an- 
ies.  the  individual  to  own  20  per  cent  of  the  total  value 
in  land  or  otherwise.  No  loan  was  to  be  made  on  any 
iQt  less  than  30  feet  x  100  feet,  unless  the  appli- 
cant already  owned  a  smaller  lot,  but  in  no  in- 
stance would  an  advance  be  made  on  a  lot  less 
than  25  feet  x  100  feet.  Loans  were  to  be  for  per- 
iods of  live,  ten  or  fifteen  years  and  payments  were 
to  be  ma<le  monthly.  .Ml  necessary  fees  were  to  be 
fixed  and  were  included  in  the  loan.  Separate  dwell- 
ings only  were  to  be  considered  except  in  special  cases, 
and  then  not  more  than  two-family  hou.ses;  the  max- 
imum cost  to  be  increased  to  $3,000  due  to  the  increas- 
ed cost  of  building.  No  advance  is  to  be  made  to  erect 
houses  for  rental,  the  idea  being  to  ht>ld  the  price  down 
to  meet  the  workmen's  ability  to  pay. 


It  has  been  found  that  oil  stains  on  concrete  floors 
may  be  removed  by  usin^  a  mixture  of  1  |K>und  of 
oxalic  acid  in  3  gallons  of  water,  with  enough  wheat 
flour  added  to  make  a  paste  that  can  be  applied  with 
a  brush,  .\llow  the  application  to  remain  for  two  days 
and  then  remove  it  with  clean  water  and  a  scrubing 
brush.  A  second  application  may  be  necessary  in  stub- 
born cases. 
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Halifax  Real  Estate 

In  Halifax  harbour  on  the  Dartnioutli  side  south 
adjoining  the  Dartmouth  ferry  property  and  running 
to  Marine  railway  property,  Howard  VV.  Wentzell 
owns  500  ft.  of  water  front  property  with  wharves, 
buildings,  etc.  This  he  claims  to  be  an  ideal  central 
])roperty  suitable  for  any  large  business  proposition 
where  water  connections  with  the  outside  world  are 
necessary.  At  present  this  property  can  be  purchased 
comparatively  reasonably.  Properties  of  this  class — 
and  few  are  left — .should  enhance  wonderfully  in  value 
within  the  next  five  years.  Besides  this  property,  Mr. 
Wcntzcll  has  other  water  front  property  and  is  in  gen- 
eral a  man  who  keei)s  thoroughly  in  touch  with  real 
estate.  Any  parties  interested  in  Halifax  property  will 
timl  Mr.  Wentzell  a  good  man  to  get  in  touch  with. 


Leaside  Munitions'  Company  is  erecting  a  number 
of  houses  near  the  factory  for  the  accommodation  of 
their  workmen.  The  C.N.R.  management  will  prob- 
ably be  obliged  to  follow  the  same  course,  and  \n.\t  up 
dwellings  for  the  yardmen  and  mechanics  at  their  Lea- 
side  terminals. 


Houston's  Annual  Review 

Till'  .\nmial  Financial  Rcvii-w  cuvi-rinj-  the  year  ended 
June.  li)I8,  is  just  to  hand.  This  is  a  carefully  revised  sum- 
mary (if  facts  resardinff  securities  listed  on  the  Montreal 
and  Toronto  stock  exchanges  and  of  other  prominent  Can- 
adian corporations.  It  includes  the  current  annual  statements 
of  companies,  the  highest  and  lowest  prices  of  stocks  and 
bonds  on  both  exchanges  for  each  month  for  ten  years,  the 
number  of  shares  sold  each  month  for  the  past  fifteen  months, 
rate  of  dividends  paid  for  past  years  and  other  important  items 
in  the  history  of  the  different  companies,  such  as  increases 
in  capital  stock,  particulars  of  franchises,  when  bonds  are 
redeemable,  dividends  payable,  etc. — information  of  value  to 
any  investor  who  wishes  to  make  an  exhaustive  study  of  any 
particular  stock  before  placing  his  order.  The  review  com- 
prises 740  pages  of  solid  information,  well  printed  in  a  clear 
and  concise  manner,  and  is  neatly  bound  in  full  cloth.  The 
work  is  most  valuable  not  only  to  financial  institutions,  but 
even  more  to  the  general  investing  public,  whose  knowledge 
of  such  matters  is  necessarily  limited.  Published  by  Houston's 
Standard  Publications,  84  Bay  St..  Toronto;  price  $0.00  per 
annum,  including  any  supplements  that  may  be  issued. 


.Activated  sludge,  when  air-dried,  is  a  dark  brown, 
friable,  inoffensive  material  with  a  slightly  earthy 
odour  like  that  of  decayed  leaves.  It  consists  largely 
of  humus,  but  contains  inuch  more  nitrogen,  phos- 
])horic  acid  and  ])otash  than  does  ordinary  farmyard 
manure. 


Estimated  Cost  of  Building  Work  as  Indicated  by 

by  Building  Permits  Issued  in  35  Cities 

July.  1018,  compared  with 

City                                Tilly  .bily    "  .Inly.  WIT 

lill.S  lOlT        Iiicicisf  (•)  Decrease  (V) 

Amount  Per  C'ent. 

Nova    Scolia »il9,6S2  $99,223  *  »320,429  *  322.93 

Halifax                                       :i8S,iriS  .")(i..H4(l  "  .■!.!1,.!U  .iSI.S.) 

syciney   V.    V.    ..    ..      :n%H  42,:t.H:i  t  i".8.Kn  t    a.-.d-.) 

New    Brunswick     . .     .  .       108,473  39,600  *  66.973  *  169.66 

Moncton l!l,4-r,  .•W.4(KI  T  VJ.liii  I,,',''-':;: 

St.    John .Ml.'.ms  7,11"!  '  I'.I.MIS  MU.i..-' 

Quebec 1,088,070  1,683.641  I  496,671  t     31.S9 

.Moiitreal-Maisoiincuvc      (n(I.IM."i  l.il44,L".Ci  ,  4:!4,iiO  t     41.;i.s 

Ouebcc i-{ll,.S7.-|  44s,!l.^)«i  t  -^ll'.lisl  v     4i,:;4 

Sherlnooke .^KI,(K)(1  (JC.'.Pllll  +  Itj.lMiO  ';     '.i-'.^'i 

Three    Rivers      ....         sr,,:t(>l>  l'.l,:m)  •  (Ui.'.ir,!)  .'rll.dtl 

Wcstmoiint Uir,,S5(l  4,l.'i(l  *  1IH.7(K1  'LM.-HI  lin 

Ontario                 3,404,716  2,440,176  *  964,641  *     39.62 

llrantford lo.\(M.l  7,4L>r,  •  il7.t;'.M)  *lvl+"-> 

Kort    William ]ll4,!»:il>  4.C,(K)  '  KHI.WI  *21Ml.llll 

Cudph 7,505  11,7;!4  t  4,11!!)  f     :t5..-.:! 

Hamilton 168,780  2:!(!,415  f  (■.7,(i;l5  Y     L'S.IU 

King.ston 07,1.82  10,5.'i7  "■  m.H^r,  '  .-.:it!.:;. 

Kitchener '54,1101)  11,2«0  '  42,710  *  :JT.S.:!0 

London 48,(1.S5  75,o:iO  t  20,:(45  t     ;;5.11 

Ottawa 1,01(P.8:ill  .-|!l.ll.'-.0  *l,.551,7.8n  *2C.27.!ll 

I'cterhorough '.>,lll;5  in.4.'ill  i  0.445  t     41.71 

Port    .\rthur i»,.5ll4  025.470  v  iM.5,!l(»!  t      !IS.!I7 

Stratford 4, ISO  211,001  t  15,S12  1     7!M(5 

St.    Catharines     ..     ..         41,(i5S  r>7,8.'H  t  10,1!M;  ■■      27.!l!l 

St.     Thomas 4.55  5,0.55  t  5,.5ilO  v     ;i2  .-SO 

Windsor 78,010  2:!7.:M0  t  1.58,7:i(l  t      (10..S8 

Toronto 1,1104,278  7()2,(KI4  *  .■!:!2,274  *     4:i.01 

Manitoba 240,700  182,060  *  68,650  •     32.22 

liraildon l:i,.5.50  IN.IIOO  t  4,450  v      24.72 

Winnipeg 227,1.50  lCi4,05O  '  C.-Mnil  •      :;s.4ll 

Saskatchewan 268,385  99,486  *  168,900  *   169.67 

.Moose     law 71.0.5U  :i0.1125           "  .•;2,!I25  *      ,S4,:;7 

Regina .5:;,:!ij<(  ]7,:!0<>        •  :{5,04o  *  2(i7.ii:i 

Saskatoon 14;j,l:!5  4.'!,10<1  '  1l)IMI.'i5  *  2:!2.10 

Alberta    .  .  ' 196,960  76,300  *  119,660  *   166.81 

Calgary 45,(IO()  :!2,(KPll  *  12,40(1  •     llH.iH 

ICdmonton 1.5(i0.50  4:!.7INI  *  107.2.5(1  *   245.42 

British    Columbia    .  .     . .       139.888  70,087          •  69.801  *     99.69 

New     Westminster     .  .            5,8(il)  22,851)          t  lt!,il()()  t      74  .'!5 

Vancouver i;!2,1.5:!  27,(102          *  .n4,.551  *   382.40 

Victoria 1,875  10,fi;!5         t  17,700  t     90.45 

T«tal,   35  cities $6,863,834  $4,690,461          *$1, 273,373  *     27.74 


Mainly  Constructional 

East  and  West— From  Coast  to  Coast 


The  reconstruction  of  the  .A,shburn  bridge  in  St.  John. 
N.I?.,  is  being  commenced. 

.\  new  building  by-law  has  recently  been  passed  by  the 
town  council  of  Pembroke,  Ont. 

The  council  of  .\ylmer,  Ont.,  will  likely  build  a  dam  at 
Stalter  GuUey  if  the  consent  of  the  four  parties  owning  the 
adjoining  property  can  be  obtained. 

The  city  of  Port  Moody,  B.C.,  and  the  provincial  govern- 
ment are  proceeding  with  the  preliminary  work  in  connection 
with   the  construction  of  the   loco  Road. 

The  fish  hatchery  being  erected  at  Port  .\rtluir,  Ont., 
l)y  tlie  provincial  government  will  have  a  capa^-ity  of  2,.")00,- 
000.     Jt  is  expected  to  be  comjiletcd  this  fall. 

The  city  of  St.  John.  N.B..  will  shortly  call  tenders  for 
the  water  service  extension  to  Kast  St.  John.  It  is  hoped  to 
have  the  line  in  use  before  the  end  of  the  year. 

The  Toronto  Board  of  Education  have  decided  in  favor 
of  erecting  a  complete  unit  on  the  Glengrove  school  site, 
instead  of  erecting  a  wing,  as  was  previously  suggested. 

.\  gang  of  workmen  arc  at  work  rebuilding  the  dam  at 
the  Union  Mills  in  the  village  of  Unionvillc.  Out.,  and  it 
is  expected  the  repairs  will  be  completed  in  about  three 
weeks. 

The  Boards  of  Trade  of  South  \ancouver.  Point  Grey  and 
Richmond  have  determined  to  make  a  joint  appeal  to  the 
Dominion  government  to  proceed  with  the"  work  of  dredging 
llie   Fraser  River. 

.\  contract  for  a  new  duplicate  car  slip  at  X'ancouver  lias 
been  awarded  to  Mr.  S.  Doe,  by  the  C.P.R.  The  structure 
will  be  built  alongside  the  present  one,  just  v/est  of  the  immi- 
gration shed.    It  will  cost  $50,000. 

The  new  temporary  station  and  depot  building  for  the 
C.  G.  R.  at  the  South  Terminals  in  Halifax,  N.  S.,  is  to  be 
ready  for  occupancy  by  October.  Messrs.  Morrison  & 
Downey,  the  contractors,  are  pushing  the  work  along  rapid- 
ly.    The   building   is  a   temporary   one,   of   wooden   construe- 


September    1,    MMk 


THE    CONTRACT    RECORD 


727 


tion.  'Ilie  station  section,  that  is  the  portion  to  he  used 
hy  the  travelling  public,  is  IMO  ft.  x  «()  ft.,  one  storey.  The 
depot  section  of  the  building  forms  an  ell  with  the  station. 
It  is  two  storeys  in  height  and  240  ft.  x  150  ft.  in  plan. 

\  new  sawmill,  which  will  have  a  capacity  of  l.'i.OOO  ft. 
a  day,  is  beinjj;  built  in  the  municipality  of  .Surrey,  B.C.,  near 
llie  junction  of  the  Scott  and  I'eck  roa<ls.  by  Messrs.  Law- 
rence and   Rherin,  of  Port   Moody. 

The  Merlo  &  Ray  ConstructinK  Co.,  of  Walkcrvillc,  Ont., 
has  been  awarded  the  contract  to  buihl  the  eastern  section 
of  the  interceptinK  sewer  that  will  serve  Windsor,  Walker- 
ville  and  Sandwich.     Their  iiricc  was  $108,642. 

Taylor  and  McAllister,  of  Hamilton,  Ont.,  have  been 
.iwarded  the  contract  for  the  repair  of  the  Burlington  pier. 
Part  of  the  old  concrete  work  was  in  danger  of  falling  into 
the  water  and  it  is  to  be  replaced.  The  work  will  cf)st  about 
.$10.0«0. 

Negotiations  are  being  carried  on  between  llu-  Ontario 
Hydro-l'-lectric  Power  Commission  and  the  Windsor,  lissex 
&  Lake  Shore  Ry.,  in  connectif)n  with  the  purchase  of  the 
company's  system.  The  price  asked  by  the  railway  is  .$1.- 
000.00(1. 

The  town  of  Oshawa  has  ol)tained  a  judgment  against 
the  Ontario  Asphalt  Brick  Paving  Co.  for  .$7,400  damages. 
The  defendant  company  had  the  contract  for  construction 
of  pavement  in  Oshawa.  which  was  alleged  to  have  been  un- 
satisfactory . 

The  new  twenty-room  school  in  Hamilton,  Ont..  is  lo  be 
erected  at  the  corner  of  Ottawa  and  Main  streets,  instead  of 
at  the  Delta  location  as  previously  planned.  The  site  selected 
has  a  frontage  of  244  ft.  along  Main  street  and  a  depth  vary- 
ing from  410  to  620  ft. 

The  works'  department  of  Hamilton.  Ont..  is  undertak- 
ing the  work  of  laying  a  20-inch  main  to  supply-  the  residents 
of  the  Macklin  survey  and  the  McKittrick  property.  The  op- 
erations will  take  about  two  months'  time,  over  1,000  ft.  of 
pipe  having  to  be  put  down. 

Work  has  been  started  on  a  new  concrete  bridge  over  the 
Pretty  River  in  Collingwood.  Ont.,  at  the  intersection  of 
Hume  and  Raglan  streets,  replacing  a  worn-out  wooden 
structure.  Mr.  H.  (i.  Wynes  is  carrying  out  the  construction 
on  a  cost-plus  basis.  The  expenditure  will  probably  be  in 
the  neighborhood  of  $5,000. 

CVane,  Limited,  have  let  the  contract  for  a  very  large 
factory  to  .\nglins.  Ltd.,  Montreal.  The  factory  is  being  erect- 
ed in  the  south  bank  of  the  Lachine  Canal,  the  plans  having 
been  drawn  by  Brown  &  V'allance,  Architects.  Montreal.  The 
factory  will  be  used  for  the  manufacture  of  valves  and  tit- 
tings.  The  first  sod  of  the  foundations  was  turned  by  Mr, 
R.  T.  Crane.  Jr..  president  of  the  company. 

During  the  past  few  weeks  the  Halifax  Relief  Commis- 
sion have  arranged  for  the  construction  of  about  fifty  more 
houses  in  the  devastated  district.  Contracts  have  been  let  to 
the  Eastern  Investment  Co.  for  24  dwellings  in  the  Hen- 
nessy  Field  property,  and  three  on  Robic  street,  and  to  Fal- 
coner &  McDonald  for  seven  on  .\gricoIa  Street,  while  the 
Reconstruction  department  is  proceeding  with  the  erection 
of  seventeen  dwellings. 

The  ditches  of  the  drainage  districts  in  Manitoba  have 
been  filled  up  with  drifting  sand  and  Chief  Engineer  H.  .\. 
Bowman  has  received  complaints  from  eight  rural  munici- 
palities. The  damage  has.  however,  partially  been  averted 
by  the  dry  summer,  and  every  effort  will  he  made  to  have 
all  ditches  cleared  before  the  spring  freshets.  The  work  will 
cost  in  the  neighbi>rhood  of  $50,000  and  will  be  handled  by 
the  municipalities  in  the  districts  affected. 


.At  a  recent  conference  of  the  town  planning  commiision 
and  the  board  of  control  of  Hamilton,  Onl.,  a  propo*ition 
was  submitted  by  the  McKittrick  Properties,  Limited,  regard- 
ing the  erection  of  houses  to  relieve  the  present  shortage. 
The  company  expresses  its  willingness  lo  finance  the  build- 
ing of  least  a  hundred  houses,  at  prices  ranging  from  ll.WXI  to 
$2,500,  above  the  no  per  cent,  to  be  advanced  by  the  gov- 
ernment. These  dwellings  would  be  sold  on  initial  payment 
of  10  per  cent,  of  the  cost,  with  payment  of  10  per  cent,  per 
annum  of  the  purchase  price,  together  with  interest. 

Following  the  recent  floods  on  Nicomen  Island.  B.C.. 
Mr.  Maxwell  Smith,  chairman  of  the  provincial  land  board, 
announced  at  a  meeting  of  the  farmers  affected  that  the  dyke 
along  the  Slough  would  be  raised  two  feet,  and  the  public 
works  department  would  hard-surface  this  and  use  it  for  a 
road;  thus  all  danger  from  flooding  along  the  Slough  would 
be  avoided.  His  board,  however,  did  not  feel  justified  in 
spending  any  further  money  on  the  dykes  along  the  Fraser 
River  until  the  banks  were  properly  protected  from  erosion. 
Premier  Oliver  stated  that  his  government  had  on  two  occa- 
sions made  grants  of  $10,000  for  building  dykes  and  strength- 
ening them,  and  could  afford  nothing  further.  Mr.  Stacey. 
M.P.,  said  that  he  would  urge  the  Dominion  Government  to 
pay  the  balance  of  the  cost. 


Personals 

Mr.  S.  Fortin.  of  the  Public  Works  Department.  Ottawa. 
Ii.is  been  appointed  deputy  director  of  public  works  of  the 
city  of  Montreal,  in  succession  to  Mr.  A.  Martin,  who  has 
resigned.  Mr.  Fortin  will  have  charge  of  the  roads,  sewers, 
and  surveying  departments. 

Mr.  A.  R.  Dufresne.  assistant  chief  engineer  of  the  De- 
partment of  Public  Works,  has  resigned  to  accept  the  posi- 
tion of  manager  of  the  St.  John  Dry  Dock  and  Shipbuilding 
Company  of  St.  John.  N.B.  This  company  is  under  contract 
with  the  government  to  construct  a  dry  dock  of  the  largest 
class,  also  a  breakwater,  and  to  dredge  an  extensive  channel 
and  basin  in  St.  John  harbor. 


Obituary 

Mr.  Morley  Donaldson,  M.E.I.C..  late  vice-president 
and  general  manager  of  the  Grand  Trunk  Pacific,  died  last 
week  in  Ottawa.  He  was  a  Scotchman  by  birth  and  in  his 
early  business  life  was  connected  with  engineering  work  in 
the  United  States.  Mr.  Donaldson  later  was  appointed  chief 
draughtsman  of  the  Canada  .Atlantic  Railway,  and  subse- 
quently general  superintendent.  In  1905  he  became  superin- 
tendent of  the  Ottawa  branch  of  the  Grand  Trunk,  and  .seven 
years  later  vice-president  and  general  manager  of  the  Grand 
Trunk  Pacific. 

Lieut.  Robt.  E.  A.  MacBeth.  who  before  ci.,,^i,,,w,i  «as 
assistant  to  the  city  engineer  of  Toronto,  has  been  killed  in 
an  aviation  accident  at  a  training  camp  near  Birmingham. 
England,  according  to  word  received  by  his  parents  at  60 
Brock  .\ve..  Toronto.  Lieut.  MacBeth  was  a  graduate  of  the 
Faculty  of  .Applied  Science  and  Engineering.  1911  class.  In 
Deccntber.  1915.  he  completed  his  aviation  course  and  was 
sent  to  England,  where  he  was  placed  on  patrol  service  along 
the  coast  until  he  was  injured  in  an  accident  in  June.  1»16. 
I'pon  his  recovery  from  this  accident  he  was  sent  to  the 
Bahamas  to  report  upon  the  prospects  of  the  establishment 
of  a  school  of  aviation  there.  When  he  returned  to  F.ngland 
he  was  given  special  duty  and  took  many  aeroplanes  across 
the  channel  to  France.  He  was  latterly  employed  in  passing 
upon  flying  machines  before  their  acceptance  by  the  Imper- 
ial Government.  It  is  thought  that  he  met  his  death  while 
instructing  graduate  students  of  the  Air  Force  in  this  work. 


Contracts  Department 

News    of    Special    Interest    to   Contractors,    Engineers,    Manufacturers    and 

Dealers  in  Building  Supplies 


Waterworks,  Sewerage  and 
Roadways 

Burgessville,  Ont. 

Tenders  arc  being  received  l)y  the 
clerk,  C.  R.  Burgess.  Burgessville.  until 
September  9th,  for  the  .construction  of  a 
tile  drain  for  the  Township  Council. 
I'lans  and  specifications  with  the  clerk 
and   F.  J.  Ure,   Woodstock. 

Montreal,   Que. 

Tenders  are  to  be  called  soon  by  the 
engineer,  Paul  E.  Mercier.  for  the  con- 
struction of  a  sewer  for  the  City  Coun- 
cil.   .Secretary.   T^.   Senccal. 

Verdun,  Que. 

The  Town  Council  will  call  tenders 
shortly  for  construction  of  an  addition 
to  Waterworks.  Engineer,  A.  S.  ("lark- 
son. 

Vermilion,  Alta. 

Tenders  are  to  be  called  this  Fall  for 
IT-M)  ft.  of  K  ft.  sidewalk  for  the  Town 
Council.    Secretary,   H.  P.  Lon.g. 

CONTRACTS  AWARDED 

Baie  D'Uree,  Que. 

Pavement  costing  fliL.'iOO  for  the 
Town  Council:  (ieneral  contractor, 
Charlebois  &  Sehetagne,  2:w  Bord  l)u 
Lac  St.,  Pointe  Claire. 

Brantford,.Ont. 

Walks,  sewers,  etc.,  costing  .$?,">, 000  lor 
Lansdownc  Park  Co.:  General  contract- 
or for  grading,  D.  O.  Johnston.  Manager. 
W.  P.  Kellett,  care  of  Dominion  Steel 
Products. 

Rondeau,  Ont.  '  ■ 

Pile  driving  for  drainage  system  cost- 
ing $8,000  for  the  Township  of  Harwich: 
CJeneral  contractor,  Mc.Mlister  &  Tay- 
lor,   Sun    Life    Bldg..    Hamilton. 

Verdun,   Que. 

IC.xlension  to  outfall  pipe  for  the  Town 
Council:  General  contractor-.  M.  .T. 
Stack  Paving  &  Contracting  Co.,  Ltd.. 
lOr   McCord   St.,   Montreal. 


Railroads,  Bridges  and  Wharves 

London,  Ont. 

Work  is  to  start  in  October  for  $4,- 
000.  one  storey,  metal  and  lath  express 
shed  for  the  G.  T.  Rly.  Address.  Chas. 
Forrester. 

Naramata,  B.C. 

Tenders  are  l)eing  received  by  the  en- 
gineer. F.  VV.  .\ylmer.  until  Septendier 
3Lst,  for  the  construction  of  a  wharf  for 
the  Department  of  Public  Works.  Otta- 
wa. Ont.  Plans  and  specifications  with 
District  Engr.,  Chase,  B.C..  New  West- 
minster,   and    Postmaster,    Naramata. 

St.  John's,  Que. 

Tenders  are  being  received  by  J.  W. 
Pugsley.  secretary  of  Department  ot 
Railways  and  Canals,  Ottawa,  for  renew- 
ing portion  of  wharf.  Plans  and  specifi- 
cations with  Chief  Engineer,  Dei)t..  Ot- 
tawa. 


St.  Thomas,   Ont. 

Work  is  to  start  this  fall  on  a  tempor- 
ary steel  and  timber  bridge  costing  $8,000 
for  the  Countv  Council.  Civil  engineer, 
I.  A.  Bell  &  Son.  Court  House,  St.  Tho- 


Toronto,  Ont. 

Tenders  are  being  received  until  Sep- 
tember 10th,  for  construction  of  one  mile 
of  line  for  the  C.  N.  Rly.  System.  Chief 
I'.ngineer.   A.   F.   Stewart.   27   Wellington 

!•:,  ' 

CONTRACTS  AWARDED. 

Bayfield,  Ont. 

Renewal  of  south  pier  for  the  Depart- 
ment of  Public  Works,  Ottawa:  General 
contractor,    Weston    Bros, 

Collingwood,   Ont. 

Work  is  to  start  at  once  on  a  reinlorc- 
<i\  concrete  bridge  costing  $4,700  for  the 
Town  Council:  (ieneral  contractor.  H. 
(i.    Wynes. 

Hamilton,   Ont. 

The  following  contracts  have  lieen 
been  awarded  in  connection  with  tlie 
erectif)n  of  a  $:i,000,  one-storey  addition 
to  station  for  Toronto,  Hamilton  &  Buf- 
falo Ky.  Co.;  lUectrica!  work.  J.  Dynes, 
20  .\valon  Place;  phimbing  and  heating. 
.Adam  Clark.  7  Main  St.  W.;  i)lastering, 
llannaford  Bros..  2;i2  Robinson  St.; 
painting,  Peter  Thomson.  1.'!  Walnut  St. 
N.;   masonry.  Geo.   Mill.  014  King  St.   E. 

Sackville,  N.  B. 

Six  stations  and  two  tool  shed?)  to  he 
built  on  eastern  end  of  Can.  Govt.  Rly. 
Hicks.  Charlotte  St. 

Shawinigan  Falls,  Que. 

Two  storey.  ■  frame  e.xlensiipii  lo  sta- 
tion costing  $4,000  for  C.  P.  Rly.  Co.: 
General   contr;ictor,    N.    Manseau 

St.  Janvier,  Que. 

Steel  bridge  an<l  concrete  abutments 
costing  $10,000  for  the  Municipal  Coun- 
cil: General  contractors,  (iaudette  & 
Lachapelle.   St.   Ours. 

Stuartburn,  Man. 

Bridge  costing  $0..")00  for  the  Munici- 
l)ality  of  Stuartburn:  General  contract- 
or. J.   Kelly,  Agnes  Ave..   Winnipeg. 


Public  Buildings,  Churches 
and  Schools 

Bridgewater,   N.B. 

.Site  is  secured  and  plans  are  in  ]iro- 
gress  for  a  $.>0.000  hos))ital  for  the  town 
and  municipality.  .Architect.  I-eslie  K. 
Fairn.   Aylesford.   N.S. 

Chatham,  Ont. 

Plans  are  nearly  drawn  and  tenders 
will  he  called  soon  for  a  school  for  the 
School  Board.  .Architect.  .1.  .\!  Methven. 
.jth  St..  \'ictoria  Blk. 

Dorval,  Que. 

Tenders  arc  lieiiig  received  by  R.  I.  . 
De'.rochers.  secretary  of  Department  of 
Public  Works,  Ottawa,  until  noon,  Sep- 
tember   10th,    for      the      construction    of 


thirty-four  buildings  as  a  temporary  bar- 
racks. Specifications  and  forms  of  tender 
with  Mac  Lean  Daily  Reports  Ltd.,  34.'") 
-Adelaide  St.  W.,  Toronto. 

Drumheller,  Alta. 

By-law  is  being  submitted  for  addi- 
tional rooms  to  town  school  and  a  new 
school  at  Medland  Mine,  costing  $20,000 
for  the  Public  School  Board.  Chairman. 
A.  E.  Sibbald. 

Estevan,  Sask. 

Wood  F^nd  S.  D.  Trustees  contemplate 
the  erection  of  a  $3,.')00  brick  <;cliool. 
Secretary,  T.   Henderson. 

HaUfax,  N.S. 

I'lans  are  in  progress  for  a  .glebe 
house  for  St.  Joseph's  Church.  Rusell 
St.  .Architect,  Ross  &  McDonald.  Sack- 
ville St. 

London,  Ont. 

I'lans  are  in  progress  and  tenders  will 
be  called  about  September  10th.  for  steam 
heating  system  for  county  court  house 
for  the  County  Council.  County  Engin- 
eer. Chas.  Talbot.  County   BIdgs. 

Montreal,  Que. 

I'lans  are  nearly  completed  and  .Archi- 
tect. Brown  &  \allance.  128  Bleaury  St. 
will  call  tenders  in  aliout  two  weeks  for 
the  erectif)n  of  an  addition  to  the  central 
Y.W.C.A.    costing  $I.')0.000. 

Plans  are  in  progress  and  tenders  are 
expected  to  be  called  in  Fall  by  the'archi- 
tect.  J.  E.  A.  Bcnoit.  1198  Wellington 
St..  Verdun,  for  the  construction  of  a 
$350,000.  one  storey,  solid  and  rustic 
brick   Roman   Catholic  College. 

Sandwich  East,  Ont. 

Plans  are  in  progress  and  tender>  are 
to  be  called  shortly  bv  the  architect.  .A. 
H.  McPhail.  Board  of  Trade  Bldg.. 
Windsor,  for  the  erection  of  a.$l.'>.000. 
one-storey,  brick  school  for  the  .School 
Board. 

Toronto,  Ont. 

Tenders  are  being  received  until  noon. 
September  7th.  by  H.  F.  McNaughten. 
secretary  of  Denartment  of  Public 
Works.  Toronto,  for  steam  heating  for 
a  building  at  44  Richmond  St.  W,  Plans 
and  specifications  at  the  department. 

Tenders  are  being  received  until  Sep- 
teml)cr  9th.  for  lathing  and  plastering 
Orthopedic  Hospital  for  the  Department 
of  Public  Works.  Ottawa.  Plans  at  hos- 
pital and  Postal  Station  "F."  Charles 
and  Yonge  Sts. 

Unionville.  Ont. 

I'.y-law  will  be  subni'tleil  tn  the  rate- 
payer.s  Sei)tember  Kith.  for  securing 
electr'c    light    and    power.  Itstiniated 

cost  of  plant,  etc..  including  thirty  street 
lights,   $10,000. 

Verdun.   Que. 

The  Protestant  School  Trustees  con- 
template the  construction  of  a  two-storev 
school  to  accommodate  ."iOO  scholars.  Will 
later  be  enlarged  to  five  storeys.  Chair- 
man. William  Rogers. 

The    Protestant    School    trustees    con- 
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The   Possibilities  in  a  Canadian  Association 
of  Building  Contractors 

ON  another  pa^e  of  this  i.-^siic  \vc  print  a  full  ro- 
l)ort  of  a  meeting  recently  held  in  Toronto  to 
discuss  plans  for  a  general  conference  of  build- 
ing men  at  Ottawa  this  fall,  the  chief  object 
being  the  formation  of  a  Dominion-wide  contractor.s' 
.'\ssociation.  Canadian  contractors  at  the  present 
time  are  very  poorly  organized — indeed  there  is  pro- 
bably no  trade,  profession  or  industry  more  handicap- 
ped in  this  respect.  There  are  our  Builders'  Exchanges 
it  is  true,  and  there  are  one  or  two  provincial  associa- 
tions, but  they  cannot,  in  general,  be  called  repre- 
sentative; a  great  many  of  the  more  imiiortant  firms 
are  not  included  in  their  membership,  and  at  best  they 
are  more  or  less  local  in  scope.  Tlie  best  fruits  of 
organization  can  only  be  reaped  when  there  is  com- 
plete centralization  of  control  and  full  co-operation  in 
the  trade  throughout  the  countrj-.  How  is  this  con- 
dition to  be  brought  about?  First,  the  ball  must  be 
set  rolling,  and  second,  the  trade  in  general  through- 


out the  cDUiiiry  must  be  shown  that  it  is  to  their  in- 
terest to  get  into  the  organization — there  must  be  edu- 
cative work,  red-hot  propaganda  and  enthusiastic  or- 
ganizers. 

The  advantages  of  organization  are  entirely  obvious 
if  all,  or  even  the  tnajority,  of  Canadian  contractors 
would  get  together.  The  weakness  of  any  trade  associ- 
ation is  the  outsiders.  When  there  is  thorough  co-op- 
eration, wonders  can  be  effected  in  the  solution  of  legal, 
()f)litical  and  commercial  difficulties.  These  are  num- 
erous and  pressing  at  the  present  time — there  is  the 
question  of  high  prices  of  labor  and  materials,  tran.s- 
portation,  foreign  competition,  unfair  home  competi- 
tion, competition  by  owners,  abuses  of  the  contract, 
and  a  host  of  other  problems  which  can  only  be  solved 
by  united  action. 

Then  there  are  great  possibilities  of  raising  the 
standard  of  construction  work  in  Canada,  if  contractors 
would  get  together  and  consider  the  technical  problems 
which  they  meet  in  their  work,  making  use  of  their 
combined  experience  through  the  presentation  and 
discussion  of  papers.  Canadian  contractors  have,  up 
to  the  present,  neglected  this  means  of  mutual  assis- 
tance, which  has  been  used  with  such  beneficial  results 
by  manufacturers,  engineers,  doctor^,  .-md  uttn-r  bodies 
of  professional  and  business  men 

If  we  may  judge  by  the  enthusia-m  m  im  i  ..i..iito 
meeting  there  is  every  reason  to  believe  that  the  pre- 
sent movement  will  yield  results.  Mr.  Anglin  is  put- 
ting his  accustomed  energj-  into  it  and  we  hope  he 
will  be  backed  up  by  the  rest  of  the  profession. 


The  Function  of  the  Architect  in  Building 

A."^  we  have  frequently  stated,  it  is  a  peculiar 
circumstance  that  there  are  so  very  many 
cases  where  disputes  arise  between  the  owner 
of  a  building  being  erected  and  his  architect. 
These  disputes  are  generally  so  serious  that  it  is  fre- 
(|uently  stated  that  only  in  rare  cases  is  the  same  archi- 
tect employed  a  second  time  by  th#same  building  own- 
er. There  is  surely  something  wrong  here — either  with 
the  architect  or  the  owner.  What  is  it? 

It  has  been  suggested  that  the  owner  expects  too 
much  from  his  architect — and  certainly  he  sometimes 
seems  to  expect  more  than  he  gets.  On  the  other  side 
it  is  held  that  the'  architect  assumes  responsibilities 
and  then  fails  to  take  care  of  them,  either  through  in- 
ability, carelessness,  or  fear  of  antagonizing  the  con- 
tractor. In  either  case  the  trouble  appears  to  be  in  a 
lack  of  definition  of  the  architect's  duties.  No  hvo 
architects  give  the  same  amount  of  service;  no  two 
owners  agree  as  to  the  amount  of  service  to  expect. 
Could  not  the  duties  of  the  architect  be  clearly  defin- 
ed? If  he  is  merely  a  designer  let  it  be  so  understood. 
If  he  is  also  a  supervisor  of  construction,  define  his 
duties  clearly.  The  words  "inspection"  and  "supervi- 
sion" are  open  to  legion  individual  interpretations. 

The  architect,  as  we  see  it,  is  primarily  the  pro- 
'essional  adviser  of  his  client,  as  well  as  the  designer 
of  bis  buildinjr,  and  even  when  the  contract  has  been 
signed,  the  architect  may  still  remain  the  official  inter- 
preter of  its  conditions  and  judge  of  its  fulfilment.  Und- 
er present  conditions  the  architect  almost  invariably 
assumes  the  responsibility  of  inspection,  and  this  is 
the  rock  on  which  nearly  all  friendly  relations  between 
architect  and  owner  founder.  .\s  a  matter  of  fact,  ex- 
cept on. the  very  small  jobs,  the  owner  finds  it  to  his 
interest  to  employ  his  own  inspector.    This,  of  course. 
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is  an  injustice  to  the  owner,  who  is  thus  paying  twice 
for  the  same  services. 

Looked  at  broadly,  the  erection  of  a  building  seems 
to  divide  itself  into  three  separate  operations.  There 
is,  first,  the  design  of  the  building,  internally  and  ex- 
ternally— this  is  plainly  the  work  of  the  architect ; 
there  is  next  the  determination  of  the  materials  to  be 
used,  their  size  and  strength,  type  of  construction  and 
so  on — this  is  the  work  of  the  engineer,  requiring  know- 
ledge rarely  found  in  the  architect  and,  so,  quite  out- 
side his  field ;  then,  third,  there  is  the  erection  of  the 
buidling  according  to  the  engineer's  figures — the  work 
of  the  contractor. 

Whether  the  work  of  the  contractor,  or  contractors, 
in  erecting  the  building  should  be  supervised,  is  a  mat- 
ter, surely,  resting  entirely  with  the  owner.  Most 
owners  will  prefer  to  employ  an  independent  super- 
visor. In  other  cases  they  may  have  such  confidence 
in  their  contractors  that  they  will  not  consider  this 
necessary.  The  main  point,  however,  is  that  it  should 
be  clearly  understood  that  this  responsibility  rests  with 
the  owner.  The  architect  has  no  right  to  assume  it, 
because  it  is  a  responsibility  he  cannot  fulfill,  and  the 
engineer  has  no  right  to  assume  it,  unless  he  is  in  a 
position  to  give  his  whole  time  to  the  work. 

It  would  appear  that  if  the  status  of  the  various 
parties  entering  into  the  erection  of  the  building  were 
thus  clearly  defined,  and  understood  by  the  owner, 
there  would  be  much  less  dissatisfaction  and  much 
better  erected  buildings. 


Placing  the  Crippled  Soldiers 

REHABILITATION  for  .self-support  is  the  best 
compensation  we  can  make  to  our  returned, 
disabled  soldiers  and  the  only  one  that  will 
have  any  lasting  benefit.  We  have  to  plan  to 
provide  for  the  thousands  of  cripples  the  best  possible 
chance  for  the  future  it  is  in  our  power  to  give  them. 
A  man  who  has  lost  an  arm  or  a  leg  is  only  debarred 
by  his  disability  from  undertaking  certain  operations. 
In  many  ways  the  disabled  man  will  be  just  as  compet- 
ent and  as  well  able  to  undertake  certain  operations  as 
a  non-handicapped  man.  If  placed  in  a  sunitable  posi- 
tion the  disabled  man  will  be  just  as  able  an  employee 
and  at  the  same  time  will  be  self-respecting  and  happy 
and  have  a  keen  interest  in  his  fttture  advancement. 
It  is  the  employer's  duty  to  find  a  constructive  job  for 
the  disabled  man  that  he  can  hold  on  the  basis  of  com- 
petency alone.  In  the  many  modern  industrial  proces- 
ses >it  should  be  a  very  easy  matter  to  find  work  not 
requiring  the  operations  from  which  any  given  type 
of  cripple  is  debarred.  In  such  jobs  as  the  cripple  can 
fill,  he  certainly  should  be  given  the  preference  and  also 
be  given  an  opportunity  to  develop  to  the  utmost  of 
his  ability  in  the  work  undertaken. 

The  many  instances  of  cripples  holding  very  im- 
portant positions  in  the  industrial  world  are  well 
known,  but  in  the  majority  of  cases  these  men  have  suc- 
ceeded in  spite  of  the  employers,  rather  than  because  of 
their  assistance.  A  suitable  job  is  wanted  for  the  dis- 
abled, not  alms.  Help  the  cripple  to  become  inde- 
pendent, not  a  dependent  on  charity.  Our  point  of 
view  has  been  changed  with  our  new  responsibility 
to  the  men  who  have  become  disabled  fighting  for  us. 
Give  the  man  a  chance — he  will  make  good.  The  gov- 
ernment is  doing  everything  in  its  power  in  its  voca- 
tional training  department,  but  unless  it  has. the  co- 
operation, interest  and  support  of  our  ind-istrfal  lead- 
ers it  cannot  realize  the  unqualified  success  it  deserves. 


Standardized  Construction  for  City  Pave- 
ments 

THE  general  use  of  the  motor  truck  and  the  ex- 
ceedingly heavy  loads  carried  are  responsible,  to 
a  great  extent,  for  the  rapid  deterioration  of  our 
paved  city  streets.  These  highways  were  not 
designed  in  every  case,  to  sustain  the  various  stresses 
created  by  heavily  laden  moving  vehicles.  The  upkeep 
of  our  pavements  is  placing  a  heavy  strain  on  the  tax- 
payers and  the  city  is  criticized  for  having  failed  to  pro- 
vide structures  equal  to  the  task. 

The  size  of  trucks  and  the  loads  permitted  to  be 
carried  are  not  limited  or  restricted  by  by-law,  in  gen- 
eral, and  until  engineers  know  at  what  speed  loaded 
trucks  will  be  permitted  to  travel,  what  loads  can  be 
carried  and  what  width  of  tires  are  allowed  for  any 
given  capacity,  thej^  cannot  design  an  economical  pave- 
ment. All  of  the  vital  highway  problems  have  not 
been  solved.  Proper  drainage,  foundations,  frost  ac- 
tion, wearing  surfaces,  length  of  service,  maintenance 
and  cost,  are  engaging  the  attention  of  the  engineers, 
but  actual  facts  and  reliable  data  seem  hard  to  secure. 
Information  of  this  kind  takes  many  years  to  obtain, 
but  it  is  being  accumulated.  With  this  information 
and  with  fixed  load  and  speed  factors,  it  will  be  pos- 
sible to  develop  design  on  a  scientific  basis. 

Traffic  of  the  heavier  kind  should  be  rigorously  re- 
stricted to  streets  where  the  pavements  will  unques- 
tionably sustain  it,  and  until  this  is  done  our  road  main- 
tenance bills  are  certain  to  be  very  high.  The  truck 
owner  is  the  barometer  of  the  manufacturer,  indicat- 
ing the  size,  capacity,  etc.,  of  the  truck  best  adapted 
to  his  requirements.  Would  it  not  be  possible  for  the 
truck  manufacturers,  transportation  companies  and 
highway  engineers  to  arrive  at  some  definite  under- 
standing and  endeavor  to  formulate  plans  that  will 
benefit  all  concerned,  including  the  overlooked  tax- 
payers? 


Putting  Panels  in  Posts 

In  making  concrete  gate  posts  to  be  used  on  a  large 
country  estate,  the  following  method  served  to  place  an 
attractive  panel  in  the  road  side  of  the  posts.  We  made 
a  form  with  pyramid  top,  laid  on  the  molding  floor.  The 
usual  corner  strips  were  nailed  in,  with  the  sides  of 
two  of  them  flush  with  the  edges  of  the  form  side  mem- 
bers. A  rectangular  frame  of  J4  i".  strips,  outlining  a 
panel,  was  then  positioned  on  the  bottom  form  board 
and  tacked  in  place.  A  thin  wash  of  fire  clay — though 
any  clay  will  serve  as  well — was  then  run  into  this 
panel  to  a  thickness  of  about  %  in.  or  so,  when  wet. 
Broken  stone,  as  used  for  the  aggregate,  varying  in  size 
from  ^i  in.  to  1/2  in.,  were  then  placed  in  the  clay,  with 
a  flat  surface  next  to  the  form.  When  the  clay  had 
hardened  somewhat  the  rectangular  form  of  strips  was 
removed,  a  bucket  of  mortar  served  with  care  covered 
the  stones  and  the  rest  of  the  form  was  then  filled  in  the 
usual  way.  Reinforcing  to  the  extent  of  four  corner 
bars  did  not  interfere  with  the  placing  of  the  panel. 
On  removing  the  form,  brushing  out  the  clay  arid  wash- 
ing each  post  with  a  neat  mortar  coat,  a  rather  good 
looking  ornamental  post  was  achieved  at  little  addi- 
tional cost  over  the  ordinary  unpaneled  ones.  The  faces 
of  the  stones  in  the  panels  were  placed  irregularly,  but 
the  idea  might  well  be  carried  out  in  mosaic  or  initial 
patterns,  and  with  regular  or  uniform  faced  pieces. 
However,  for  the  purpose  desired,  this  irregular  ag- 
gregate gave  an  attractive  ett'ect. — Concrete. 
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Steel  Mixture  Iron — The  Use  of  Scrap  Steel 

in  Pig  Iron  Mixtures 


Till'.  iis(  (if  scmi-stcel  castings  is  becoming  (jnite 
gc-ncral  for  certain  classes  of  work  and,  as  it  is 
a  niore  or  less  modern  development,  its  com- 
piisition  is  not  generally  known  outside  of  the 
trade.  A  very  interesting  article  hy  J.  i""-.  Hurst,  on 
the  addition  of  steel  to  cast  iron,  api)eared  in  a  recent 
iinniher  of  the  "I'.ngineer".  The  term  semi-steel  whicii 
is  now  aiJplied  to  all  those  cast  iron  mixtures  of  which 
steel  scrap  in  some  form  or  other  constitutes  a  part, 
is  fre<|uently  widely  misinter])reted.  Strictly  speaking, 
the  true  semi-steels  are  those  iroii-carbon  alloys  whose 
carbon  contents  are  ai)proxiniately  midway  between 
those  of  steel  and  those  of  cast  iron.  The  addition  of 
steel  scrap  to  cu])ola  mixtures  does  not  bring  about 
sufficient  modification  in  the  carbon  contents;  and  a 
modification  of  the  (juantity  of  the  other  constituents, 
silicon,  etc.,  does  not  justify  the  apidication  of  the  term 
semi-steel.  Indeed,  malleable  castings  produced  by  the 
annealing  o{  white  irons  according  to  the  old  I-'nglish 
process  are  strictly  the  true  ><emi-steels,  and  the  al- 
ternative title  of  "steel  mixture  iron"  is  suggested  for 
tliose  cu])ola  melted  cast  irons  of  which  sti-d  scrap 
constitutes  a  portion  of  the  burden. 

The  use  of  steel  scrap  in  pig  iron  mixtures  melted 
in  the  cupola  has  now  become  extremely  common  in 
both  cast  and  malleable  cast  iron  foundry  i)ractice. 
Mixtures  containing  as  much  as  50  per  cent,  of  steel 
scrap  along  with  pig  or  scrajj  cast  iron  are  now  fre- 
quently melted  in  the  cupola  for  the  production  of 
high  grade  grey  cast  iron  castings.  Such  additions 
form  a  very  satisfactory  means  of  reducing  tlie  slicon 
content,  and  by  the  same  means  a  very  suljstantial  re- 
duction in  the  phosphorus  content  can  be  brought 
about  which  is  a  consideration  of  the  utmost  import- 
ance, in  view  of  the  difficulties  in  obtaining  hematite 
and  other  low  phosphorus  irons.  The  addition  of  .scrap 
steel  as  a  portion  of  blast-furnace  burdens  has  been 
made  with  this  same  object  in  view. 

The  mechanism  of  the  reduction  of  the  luelting 
point  of  steel  in  the  cupola  by  the  absorption  of  carbon 
from  the  coke  and  carbonaceous  gases  is  now  gener- 
ally familiar.  Broadly  speaking,  the  amount  of  carbon 
absorbed  by  steel  melted  under  cupola  conditions  is 
about  3  i)er  cent.,  but  there  is  every  ])ossibility  of  the 
amount  varying  \)etvveen  fairly  wide  limits  about  this 
percentage,  the  variations  depending  upon  the  condi- 
tions during  melting.  The  factors  involved  in  the  ab- 
sori)tion  of  carbon  by  steel  during  cupida  melting  are: 

(1)  The  temperature  attained  in  the  cupola. 

(2)  The  time  of  contact  of  the  steel  with  the  car- 
bonaceous fuel  and  gases. 

(3)  'i'he  ^Surface  area  per  unit  mass  of  steel,  ex- 
posed to  tlu'  direct  ;ictioti  of  the  carburi^ing  jn- 
rtuences. 

When  these  factors  are  fully  considered,  the  pos- 
sibility of  fairly  wide  variations  in  the  carbon  content 
of  the  final  product,  and  also  the  necessity  for  stand- 
ardizing the  conditions  of  melting,  as  far  as  possible 
in  individual  circumstances,  will  be  readily  apparent. 
The  following  experiment  illustrates  the  ab.sorp- 
tion  of  the  carbon  by  steel  during  melting  in  the  cupo- 


la. A  charge  consisting  of  hematite  and  scrap  cast 
iron,  together  with  20  per  cent,  steel  .scrap,  in  the  form 
of  borings  and  plate  punchings,  was  charged-  into  the 
furnace  in  the  following  order:  (1)  Steel;  (2)  hema- 
tite i)ig;  (3)  scrap  iron.  Almost  immediately  after  the 
blast  was  turned  on,  a  sample  of  the  molten  drops  of 
metal  was  collected  at  the  tuyere  zone  by  means  of  a 
small  clay  crucible,  attached  to  a  suitably  bent  steel 
rod,  introduced  through  one  of  the  tuyeres.  The  an- 
aly.ses  of  the  samples  collected  in  this  manner  and  <if 
the  final  metal,  are  given  in  the  table. 


(ir 

Tnl    ( 

Si 

Mn 

S 

I' 


Sample  1.*     Sample  2.*   Final  metal. 
I'»T  cent.  I'lT  (lilt  IVr  cent. 

■:  -.o  .  HG 

•  07 

2..".o     ..     u.w     ..     ;i.9:i 

I  21  1..W  ..  t.83 

—  . .  0.48 

-  . .  0.085 

o.;.i  1)74  0.66 


Samples  1  and  2  quenched.  Carbon  wholly  combined. 

The  rapid  increase  in  the  carbon  content  of  the 
metal,  and  the  fact  that  a  large  proportion  of  this  ab- 
sorption takes  place  after  the  metal  has  passed  the 
tuyere  zone  and  whilst  lying  amongst  the  bed  coke  in 
the  hearth  of  the  furnace,  is  shown  by  the  analysis 
of  the  final  metal  tapped  out  into  the  ladle.  This  is 
an  important  consideration  in  the  prcxluction  of  low 
total  carbon  content  irons.  The  increase  in  the  sili- 
con and  the  curious  behaviour  of  the  phosphorus  in 
the.se  samples  are  worthy  of  note,  and  amply  illus- 
trate the  rapidit\-  \\itli  wblih  tin-  vvholi-  nf  tin-  .-liririT,. 
melts. 

The  melting  <■(  >ieii  MHp  .iicme  m  tiie  cupoia  wan 
the  resulting  production  of  a  high  carbon  content 
metal,  comparatively  free  from  other  elements,  has 
apparently  long  been  known,  and  frequently  been  used 
in  the  Bessemer  steel  practice.  It  is  stated  that  the 
late  Mr.  L.  F.  (ijers,  of  the  (ijers  Mills  Company, 
Middlesbrough,  was  probably  the  first  to  introduce 
this  process'.  Dr.  Stead,  in  the  correspondence  on  the 
report  of  the  Malleable  Cast  Iron  Committee  of  the 
Iron  and  Steel  Institute,  mentions  the  fact  of  having 
himself  utilized  this  j>rocess  years  ago  for  the  pnxluc- 
tion  of  fluid  iron  ft>r  the  purpose  of  re-carburising 
Bessemer  blown  metal.  Dr.  Stead's  pnxluct  was  a 
white  iron  of  the  following  approximate  composition : 
CC,  3.00  per  cent  :  Si,  nil:  S,  0.15  per  cent.:  Mn,  0.4 
per  cent. 

The  ])resent  author  himself  has  independently  car- 
ried out  similar  exjieriments  with  exactly  similar  re- 
sults'. Thv  pnKluct  obtained  by  the  direct  melting  of 
steel  in  this  manner,  as  would  be  ex|)ected  from  its 
extremely  low  silicon  contents  and  the  conditions  un- 
der which  it  is  produced,  is  extremely  "wild."  and  for 
the  production  <if  .smind  pigs  must  he  suitably  killed 
by  silicon,  manganese  or  aluminium  additions.  Dr. 
Stead  states  that  the  pigs  pnxiuced  by  this  method 
are  decidedly  'honeycombed."  On  this  account,  the 
direct  melting  of  steel  scrap  with  a  calculated  quan- 
tity of  high  silicon  pig  iron,  as  suggested  by  Dr.  Stead 
for  the  production  of  pig  iron  for  malleable  pur. 
is  probably  the  better  c<nirse  to  pursue.  The  pr,;. 
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is  iJiiisiicd  liy  I'lTtiiin  ni  llic  prodiui-rs  of  sd-citllcd 
"rc'tiiu'd  pi^s"  for  iiiallcablcisiiig.  Obviously  tlif  \)\<>- 
portion  of  steel  scrap  per  charge  will  (lei)end  entirely 
on  the  silicon  content  of  the  reniaininf^  portion,  hut 
there  does  not  api)ear  to  he  any  doid)t  that  the  pre- 
sence of  0.5  pi'r  cent,  silicon  ahsohitcly  ensures  the 
production  of  perfectly  <|uiet  metal  and  sound  \)'\iis. 

The  coni])arative  ease  with  which  steel  horinj^s 
in  all  hut  very  finely  divided  forms  can  he  melted  in 
the  cuiiola  does  not  a])pear  to  he  generally  recognized. 
By  using  smaller  charges  both  of  metal  and  fuel,  thus 
bringing  aboni  a  more  intimate  mixture  of  fuel  and 
tnateri;il,  and,  incidentally,  a  more  extended  melting 
zone,  steel  in  this  form  is  very  readily  melted.  This 
consideration  is  probably  of  great  im|)ortance  in  en- 
suring a  more  extenVied  and  greater  degree  of  prelim- 
inary c.arhurisation  of  the  high  layers  of  the  charge. 
I'".xtremely  linely  divided  steel  borings  have  a  tendency 
to  ihrotllc  the  blast  ;iih1  promote  scaffolding.  Prob- 
al)ly  tile  greatest  drawback  to  the  use  of  steel  borings 
is   the   dilhculty   of   handling  for   ch;irging    purposes. 

This  didicnity on  a  large  scale conid  In'  easily  snw- 

niiiinilcti  by  the  use  of  open-top  cn|)(ilas  unci  dcctro- 
inagnclic  lifting  appliances. 

The  ,ab^or])tion  of  sulphur  during  llic  process  is 
fre(|iuntly  very  large.  It  can  to  some  extent  be  check- 
ed in  the  cupola  by  the  addition  of  sand  along  with 
the  limestone  flux.  It  is  suggi'stt'd  that  the  use  of  low 
graile  manganese  ores,  which  ought  to  be  chea])ly  ob- 
t.'iinable,  wouUl  be  of  consider.able  advantage  in  the 
elimination  of  sulphur.  With  ordinary  care,  however, 
and  the  use  of  high  gr;ule  coke,  the  extent  of  the  svd- 


pluii-  .■disoiptinii  is  (if  little  moment  in  this  |)roce^s,  if 
the  metal  is  inteiidecl  for  the  I'.nglish  malleable  pro- 
cess . 

The  following  rt'sults  were  obtained  on  melting 
steel  borings  and  crop  ends  from  the  smithy  in  a  cup- 
ola together  with  10  jier  cent,  ferro-silicon.  The  final 
metal  contained  approximately  .6  ])er  cent,  of  silicon 
and  .^  ])er  cent,  total  carbon.  The  whole  of  this  latter 
constituent  is  absorbed  from  the  fuel  in  the  cupola. 
Test  bars  were  cast  and  annealed  along  with  similar 
bars  of  hematite  malleable  ])igs.  The  results  obtained 
are  given  below  : 

Mixture 

iiiiniher.  (  I  )  (a)  (3)  .Slct-l  mix. 

Ma.Kiimiiii  sire.ss  !l.3  Ions  i:).7.'>  tons  IH.O  tons  il.s  tons* 
Ma.xiiiuiMi  stress  aa.O  ton  ^7  tons  25  tons  .to  toiist 
I'lonnnlioM  .  .  :i  per  cent.  :i  i)er  eeiit,  a  per  cent.  :i  per  eeiit.t 
HindiiiK  allele  it.'i  (leR.  :!.'>  (leR.  iLI  lU'K.  -Ja  (le^.f 

(  I  )   .Special  lienialile  malleable  \>\n, 

(-')  Speeial  leljiied  pi>; — i)rol)al)ly  niaile  liy  nullinn  slirl 
searp. 

C.i)    MixiiiK  eoMlalMiiiK   iiiallcalile  .^erap. 

*   As  east  eondilion. 

t   .\mualeil   emidiliiMi 

III  till-  present  slioila|L;i-  id  lieiii.itilt-  malleable  pig, 
the  more  extended  ollicial  use  of  steel  scraj),  particu- 
larly steel  ;ind  borings  and  turnings,  for  the  |)urpose 
of  m.'iking  m.alleable  pigs  would  be  of  distinct  national 
advantage.  Tlu'  use  of  sera])  high  silicon  cast  irons 
as  usetl  for  the  |)ro(luction  of  non-corrosive  chemical 
ware  is  suggested  as  a  possible  cheap  source  of  high 
silicon  materi.al  necessary  for  the  production  of  sound 
pigs. 


The    Cost   Plus    Method    of   Contracting 


Till".  Convention  of  Huilding  Industries  which 
met  recently  at  Atlantic  City  attempted  to  pass 
a  resolution  in  favor  of  "Voiding  so  far  as  prac- 
ticable so-called  cost  plus  contracts,"  inasmuch 
as  various  de])artments  of  the  (ioverumeut  looked  with 
disfavor  upon  cost  plus  contracts.  Mr.  1'.  H.  Classco, 
President,  (ieorge  W.  Stiles  Construction  Co.,  discus- 
sing this  (luestion  in  ICngineering  and  Contracting  says: 
It  seems  strange  that  a  body  of  men  who  should  be 
well  informed  in  regard  to  building  matters  under  pre- 
sent conditions  would  attempt  to  pass  such  a  resolu- 
tion, and  the  fact  th.it  afti'r  discussion  it  was  not  pass- 
ed, goes  to  show  that  there  are  a  great  many  things 
111  be  said  in  favor  of  cost  plus  work. 

The  greatest  advantage  of  the  cost  i)lus  system  is 
that  on  urgent  work  it  permits  work  to  be  started 
without  waitiitg  for  the  plans  to  be  com|)leted,  thus 
making  a  great  saving  in  time,  and  also  probablv  in 
cost,  as  an  eflicient  contractor,  working  with  an  ar- 
chitect or  engineer,  can  no  doubt  make  suggestions 
th.it  will  save  money  as  well  as  time. 

If  the  work  is  not  so  urgent  and  will  permit  the 
finishing  of  the  plans  and  taking  bids,  the  ])roi)er 
kind  of  cost  plus  contract  should  .save  an  owner 
money  under  present  conditions,  for  in  bidding  on 
lump  sum  contracts,  reliable  and  exi)erienced  con- 
tractors will  undoubtedly  add  a  larger  percentage  of 
prolit  than  they  wonid  under  ordinary  conditions,  and 
in  addition  |)ut  on  considerable  for  contingencies  in 
the  way  of  advances  in  wages,  prices  of  materials, 
freight   rates,  and  other  risks.      If  these  contingencies 


do  not  arise,  the  owner  still  has  to  pay  for  them  and 
the  contractor  makes  a  larger  profit  than  he  is  really 
entitled  to.  In  actual  ])ractice  it  has  often  worked 
out  that  all  bitls  arc  considered  to  be  excessive  and 
the  project  is  either  ab.'indoned  or  shelved  for  the 
tipie  being,  or  else  new  bids  are  taken  in  the  hopes 
of  fmding  a  contractor  who  is  willing  to  take  large 
risks   for  a   slight   prospective   profit. 

Incentive  to  Make  Good. 

Tlu'ie  lia\e  been  abuses  in  connection  with  cost  plus 
work,  ])ossil)ly  more  on  ])ublic  work  than  on  private, 
but  instead  of  condemning  the  cost  jilus  system  out- 
right, it  seems  to  us  that  it  would  be  better  to  at- 
tempt to  develop  a  cost  plus  .system  which  would 
eliminate  abuses  as  far  as  possible,  and  we  believe 
that  the  best  way  of  eliniimiting  abuses  is  to  give 
the  contractor  every  i)Ossible  incentive  to  make  good. 
This  can  be  accom])lished  by  a  system  which  jjiits 
the  contractor  on  his  mettle  to  achieve  and  maintain 
a  rei)utation  as  an  economical  and  efficient  builder, 
and  which  also  makes  his  pecuniary  reward  de])end- 
ent  upon  his  degree  of  success  in  carrying  (^ut  his 
contract. 

Where  speed  is  essential  and  where  it  is  desirable 
to  start  the  work  before  plans  are  finished,  the  ar- 
chitect or  engineer  will  naturally  pick  from  the  con- 
tractors known  to  him  the  one  best  suited  for  tiie 
particular  job,  and  abuses  can  only  be  avoided  l)y 
securing  a  contractor  of  un(|uesti<>ned  honesty  and 
ability.      Where    there    is    time,    however,    to    i>repare 


Sc|'l<'lllll<T      II,      liMS 


III  I-.    CONTRACT    RFXORD 


7.13 


coiiiplc-tc  i)l;ms  uiid  specifications,  some  of  the  j^ood 
])oiiits  of  111111))  sum  (.•onipctitive  hiddin^;;  can  he  coiii- 
biiied  with  a  cost  jjIus  system,  which  eiiihodies  the 
incentives  of  "makiiif^  j^foud"  referred  to  before,  and 
the  owner  can  seciiri'  the  henelit  of  hotli  systems. 
An  outline  of  such  a  conihination  which  we  have  sug- 
gested to  several  architects  and  engineers  recently 
and  which  has  Ihcm  used  hy  them  in  taking  liids,  is 
as  follows : 

A  Combination  Tender. 

Ihc  architects  or  engineers  invite  four  or  five 
honest  and  coiii])etent  contractors  to  submit  coin|)eti- 
tive  bids  on  the  amount  of  the  lumi)  sum  fee  for 
wliicii  they  will  do  the  work  on  a  cost  phis  basis. 
ICacli  contractor  siil)niits  witii  his  bid  on  the  fee 
a  detailed  estimate  of  the  actual  cost  of  the  work 
and  is  re(|iiired  to  guarantee  his  estimate  to  the 
amount  of  oiuihalf  of  his  fee;  that  is  if  the  actual 
cost  should  exceed  tin-  estimated  cost,  the  overrun 
is  to  be  deducted  from  the  contractor's  fee  u\>  to  one- 
half  the  amount  of  the  fee.  This  gives  the  contrac- 
tor every  incentive  to  keep  the  cost  as  low  as  possi- 
ble in  order  that  he  shall  rani  his  full  fee,  but  is  not 
so  strong  as  to  cause  him  to  risk  his  reputation  by 
slighting  the  work,  as  he  is  certain  of  ;it  least  one- 
half  his  fee.  An  added  incentive  for  economy  and 
<-t'ticieiicy  is  to  give  the  cojitractor  a  percentage 
(usually  .SO  per  cent)  of  any  savings  in  cost  under 
the  estimated  cost. 

Several  tryouts  of  this  system,  where  the  contrac- 
tors were  given  their  option  of  submitting  either 
liinil)  sum  bids  or  cost  i)liis  bids,  showed  that  the  con- 
tractors were  strongly  in  favor  of  the  cost  plus  sys- 
tem, and  in  one  case,  at  least,  ikj  bids  were  received 
on  the  lump  sum  basis,  ail  the  contractors  electing 
to  submit  bids  on  the  cost  plus  basis.  In  instances 
wliere  lump  sum  bids  were  submitted  the  cost  plus 
bids  were  fouiirl  to  be  considerably  lower. 

An  outline  for  invitation   for  either  lump  sum  or 
cost  plus  bids  which,  of  course,  will  have  to  be  am- 
plified or  varied  to  suit  any  particular  job,  is  as  fol 
lows : 

Outline  for  Invitation. 

The  owner  will  consider  bids  submitted  c)n  the 
usual  lump  sum  basis  also  bids  on  a  "cost  plus"  basis. 
Contractors  may  bid  under  either  or  both  methods  a-^ 
outlined  below : 

1.  Luni])  sum  bid  to  be  made  for  all  branches  of 
the  work  as  listed  below,  except  that  the  mechanical 
branches  may  be  omitted  if  desired.  Mid  shiiil  state 
speciltcally  all  branches   included: 

Wrecking    

h'xcavating 

Ma.sonry    

Ktc 


2.  Cost  plus  bid  shall  state  a  lump  sum  fee  for 
which  the  contractor  will  do  the  work  on  a  cost  basis, 
cost  to  consist  (jf  all  expense  in  connection  with  the 
work  except  overhead  exi)ense  of  contractor's  main 
office.  The  C(jntractor  shall  also  submit  with  bid  his 
estimated  cost  of  the  work  except  the  mechanical 
branches,  but  the  superintendence  and  handling  of 
these  branches  shall  be  covered  by  his  lump  sum 
fee.  .Any  overrun  of  the  cost  above  contractor's  es- 
tim.ite    shall    be    buriii'    by    the    contr;icti>r    U|i    to   one 


half  the  amoimt  of  his  fee,  any  balance  by  the  owner. 
Any  saving  shall  be  <livided  e(|ually. 

fCstimated  cost  shall  be  given  in  detail  by  branches 
as  outlined  below.  For  various  items  included  under 
each  branch  refer  to  the  general  specifications. 

r)verhead  expense  shall  include  liability  insur- 
ance, fire  insurance,  permits,  temporary  offices,  sheds, 
fences,  toilets,  etc.;  phone,  heat,  light,  etc.;  traveling 
exjjenses,  superintendent,  foremen,  timekeeper,  water 
boy,  watchman,  etc.;  plant  costs,  freight,  rentab,  re- 
pairs, depreciation,  tiHilH,  etc. ;  and  other  items  of  over- 
head expense. 

The  architect  will  recjuire  the  contractor.s  whose 
propositions  are  favorably  considered  to  submit  com- 
|)lete  detailed  estimates  showing  (piantities,  unit  with 
original  (|Uotations,  wage  scales  etc.,  usc<l  in  estimat- 
ing, all  to  be  checked  and  apjiroved  by  the  architect 
before  contract  is  awarded. 

1.  Overhead   expense    .  * 

2.  Wrecking    

^.     I'.xcavating 

4.     I'.tc 

5      

I'.stimated  net  cost   

Lump  sum   fee    

Total $ 

.'\ny  architect  or  engineer  can,  no  tloubt,  work  out 
iiis  own  form  of  contract  for  this  system  of  cost  plus 
work,  making  it  as  simple  or  elaborate  as  he  please.n. 

Most  Pleasant  Relations. 
Last  but  not  least,  on  the  cost  plus  work  which 
we  have  done,  we  have  found  that  our  relations  with 
the  owner  and  architect  have  been  most  pleasant  and 
agreeable  as  all  our  interests  are  identical,  that  is,  to 
do  good  work  as  economically  as  possible;  and  as 
we  are  sure  of  a  certain,  if  small,  compensation  for 
our  skill  and  ability  as  builders,  we  find  that  much 
of  the  friction  is  eliminated  which  is  bound  to  arise 
under  a  lump  sum  contract,  where  it  is  to  the  con- 
tractor's interest  to  do  as  little  as  jKissible  under 
the  plans  and  s|)ecifications,  whereas  it  is  to  the  own- 
er's and  architects'  to  demand  as  much  as  possible. 


A  Handy  Arranjjcment  for  Concrete  Mixer 

(Contrlbuird) 

One  of  our  competitors  came  into  our  plant  just 
a  short  time  ago  anil  noted  an  arrangement  which  we 
have  used  from  the  time  we  first  bought  a  Blystone 
mixer  and  which  we  thought  little  of  until  he  called 
our  attention  to  its  helpfulness  in  handling  cement, 
as  we  are  com|)elle(l  to  handle  it  in  our  small  i>lant. 
W'l-  have  a  one-bag  mixer,  l-'irst  we  shovel  in  <»ne- 
half  of  the  amount  of  sand  for  a  batch,  then  add  a  bag 
of  cement,  the  mixer  working  the  meantime  by  power; 
then  add  the  rest  of  the  sand,  thus  securing  what  \vc 
find  to  be  a  proper  mixture. 

The  "kink"  is  this:  We  had  a  tinner  add  a  piece  of 
galvanized  iron  about  12  in.  wide  full  length  on  one 
side  of  the  mixer,  on  which  can  be  laid  a  bag  of  cement, 
while  the  workman  unties  the  end  of  the  sack.  The 
cement  thus  falls  right  into  the  mixer,  the  shelf  giving 
it  support  while  the  wire  end  ar  tie  to  the  bag  is  being 
handled.  Without  this  shelf,  as  we  call  it,  the  workman 
must  first  ItHisen  the  wire  from  tlie  .sack,  wliile  on  the 
Hoor  next  t«>  mi.xer,  and  he  has  no  rest  without  the  shelf 
while  he  runs  the  sack  back  an<l  forth  to  empty  con- 
tents 
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Organization  Meeting  for  General  Conference 

of  Building  Contractors 


A  meeting  was  held  in  Toronto  on  Wednesday, 
Sept.  4,  at  the  headquarters  of  the  local  Build- 
ers' Flxchange  to  discuss  ])lans  for  the  con- 
tractors conference  proposed  to  he  held  at  Ot- 
tawa this  fall.  The  object  of  this  conference  is  to  form 
a  Dominion-wide  association  of  building  men,  for  the 
purpose  of  furthering  the  interests  of  the  trade  and 
improving-  building  "conditions  generally  Mr.  J.  P. 
Anglin,  jjresident  of  the  Montreal  Builders'  Exchange 
who  is  the  moving  spirit  behind  the  project,  has  out- 
lined a  draft  programme  as  follows : 

Contractors'  Conference. 
Proposed  Ottawa  Programme. 

1.  Provincial  Roll  Call  (number  from  each) 

2.  City  Roll  Call  (number  from  each  ) 

3.  Section  Roll  Call 

I  General 

II  Sub  or  'J'rade 
HI  Supply 

4.  Organization  for  Conference 

(a)  Order  of  Programme  Committee  to  arrange 
and  post  details  of  programme. 

(b)  Builders'    I'^xchange    (future   usefulness  of) 

(c)  Publicity  Committee  (Press,  notices  etc.) 

(d)  Three  Entertainment  Committees  (one  each 
day) 

(e)  Tendering 

Quantity  Surveying 

Method  of  calling  and  opening  Bids 

Contract  &  Bid  Bond  vs.  che(|ues. 

Contracts — Standard  Agreements,  unit 

prices,  etc.     Cost  -  plus  -  fixed  -  Sum 

Contract. 

(f)  Labour 

Labour  Trade   Parliaments 
Employers'  Apprenticeship     &     Tech- 
nical education. 

(g)  Materials  Committee 

Resources,     economy,       readjustment, 
standardization, 
(h)  l'"uture  Business 

Industrial  housing,  concrete  roads,  etc. 
contract  farming. 
(i)   Business  Relations 

Public  Works,  Architects,  Engineers 
and  Owners,  Sub  Contractors  &  Supply 
Houses. 

Powers  of  Superintendent  or  Inspector 
and  Arbitration. 

I<"oreign  competition  and  Plan  making, 
(j)   Building  By-laws  and  Lien   Laws  Commit- 
tees, 
(k)  Other  organizations.    Our  relation  to  Board 

of  Trade  &  Mfg.  Association,  etc. 
(1)  Code  of  ethics  as  between  Ceneral  Contrac- 
tor.    (1)  Receiving  bids  &  Awarding  Work. 
(2)   Payments.    (3)   Bonds.    (4)    Bonus   and 
l)enalties. 
(in)  Zones  of  operation,  plant,  yards  etc. 
(n)  Trade    pajiers    &    Daily    reports.    Building 
Statistics. 
Montreal,    London,      Gait   and   Toronto   were      re- 


l^rcsented  at  the  preliminary  meeting  in  Toronto.  The 
Montreal  men  were  Messrs.  J.  P.  Anglin,  John  Quin- 
lan,  D.  K.  Trotter,  C.  F.  Smallpiece  and  J.  D.  Johnson ; 
while  from  London,  there  were  present,  Harry  Hay- 
man,  president  of  the  London  l^xchange,  T.  R.  Wright, 
secretary  of  the  Exchange,  Geo.  R.  Hyatt,  A.  G.  Robb, 
and  Edward  and  CjCo.  Hayman  of  John  Hayman  & 
Sons.  The  Toronto  men  present  were  Messrs.  H.  Elgie, 
Geo.  Gander,  W.  Davidson,  H.  Dancy,  W.  E.  Dillon, 
l^resident  of  the  Toronto  Exchange,  G.  E.  Stocker,  of 
Jas.  A.  Wickctt,  Ltd.,  and  R.  Jackson,  pi  the  Jack.son- 
Lcwis  Co. 

The  meeting  was  opened  by  Mr."  Davidson,  who 
welcomed  the  visitors  and  invited  them  to  make  them- 
selves at  home  in  the  Toronto  Builders'  Exchange. 
Mr.  Anglin  commenced  the  discussion,  pointing  out 
the  value  of  organization  and  stating  that  the  Min- 
ister of  Public  Works  was  willing  to  meet  a  delega- 
tion of  contractors  and  consider  the  various  problems 
relating  tf)  government  work,  and  legislation.  He  refer- 
red to  the  cf)nference  which  had  been  held  by  the  build- 
ing men  of  the  United  States  at  Atlanta,  (ia..  on  July 
15-16,  when  a  National  Federation  of  Building  Indus- 
tries was  formed,  an  organization  similar  to  that  which 
it  was  now  their  object  to  bring  about  in  Canada,  and 
suggested  that  this  established  a  good  guide  for  them 
to  follow. 

In  order  to  proceed  with  the  discussion  of  the  plans, 
Mr.  Dillon  was  elected  chairman  of  the  meeting  and 
Mr.  Wright,  secretary.  Mr.  Anglin  presented  a  resolu- 
tion that  "We  contractors  and  supply  men  gathered 
here,  after  a  full  discussion  of  the  building  industries 
of  Canada,  express  ourselves  in  favor  of  forming  a 
new  contractors'  association,  to  be  called  'The  Can- 
adian Association  of  Building  Industries.'  "  This  re- 
solution was  unanimously  carried.  Mr.  Jackson  brought 
up  the  question  as  to  whether  it  was  advisable  to  in- 
clude supply  men  in  the  new  association.  He  consid- 
ered that  it  would  be  on  a  firmer  footing  if,  for  the 
time  being  at  least,  the  membership  should  consist 
of  contractors  only,  as  the  sup])ly  men  had  associa- 
tions of  their  own  and  would  only  give  partial  interest 
and  support  to  the  proposed  organization.  Mr.  Elgie 
moved  and  Mr.  Anglin  seconded  that  the  meeting 
form  into  three  commitees  to  discuss  the  matter — gen- 
eral contractors,  subcontractors,  and  su])ply  men.  The 
motion  was  carried  and  it  was  decided  that  after  the 
three  sections  had  considered  the  question  from  their 
own  viewpoints,  they  meet  again  in  the  afternoon  at 
2  j).m  and  submit  the  results  of  their  deliberations. 

In  the  general  contractors'  committee.  Mr.  Jackson 
held  to  his  point  that  it  would  be  in  the  best  interests 
of  the  new  organization  that  it  include  only  contrac- 
tors. The  majority,  however,  did  not  coincide  with 
this  view.  Mr.  Ouinlan  said  that  the  main  dbject 
of  the  proposed  association  was  to  obtain  legislation 
from  the  government  and  for  this  purpose  it  would 
have  to  be  backed  by  the  Builders'  Exchanges,  in 
which  case  the  supply  men  could  not  be  excluded  as 
they  formed  so  large  a  percentage  of  the  membership. 
He  held,  too,  that  their  interests  were  really  the  same 
and  that  the  supply  men  would  add  strength  to  the  or- 
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ganization.  Mr.  An>;;lin,  also,  was  opposed  to  such  a 
complete  cleavag^e  as  Mr.  Jackson  suggested,  though 
he  admitted  that  a  ])urely  contractors'  as.sociation 
would  have  advantages  and  that  jirobably  a  consider- 
able number  of  firms  now  outside  the  organization 
could  Ik-  brought  in.  The  <|uestion  of  trade  discounts 
was  also  brought  U]),  and  the  opinion  was  generally 
ex])rcsscd  that  su])]dy  men  who  were  members  of  an 
exchange  should  give  a  discount  to  contractor-mem- 
bers not  allowable  to  outsiders,  also  that  the  trade  in 
general  should  have  preference  over  owners,  while  on 
the  other  hand  contractors  belonging  Xo  the  Builders' 
I'lxchauge  should  buy  their  supplies  only  from  firms 
who  were  members,  'fhis  collaboration  between  build- 
ers and  supply  men  was  considered  one  of  the  big  ad- 
vantages of  having  the  supply  men  connected  with 
the  association.  Keturning  to  the  {|uestion  of  organ- 
ization, Mr.  Anglin  said  that  the  chief  weakness  had 
been  that  there  had  been  no  general  contractors'  sec- 
tion of  the  Builders'  l^xchangcs  and  was  of  the  opin- 
ion that  a  more  definite  association  of  general  contrac- 
tors should  be  formed. 

General  Contractors  Association  Recommended 

Finally  the  following  resolution,  moved  by,  Mr. 
Anglin  and  seconded  by  Mr.  Klgie,  was  adopted  and 
])resentcd  when  the  three  committees  reassembled  in 
the  afternoon  ;  That  we.  tlie  general  contractors'  sec- 
tion nf  this  preliminary  lueetiug  of  the  building  in- 
dustries of  luistern  Canada  recommciid  that  a  general 
conference  of  building  contractors  and  allied  interests, 
of  Canada,  be  called  to  meet  at  Ottawa  this  fall,  and 
further,  whereas  there  are  at  present  organTzed  de- 
]iartments  of  sub-contractors  and  sui)i)ly  concerns,  we 
recommend  to  the  Ottawa  conference  that  an  organiza- 
tion of  general  contractors  be  formed  cither  as  an  af- 
filiated body  or  as  a  dei)artment  of  the  Builders'  Ex- 
change. Both  these  clauses  were  carried  unanimously. 
the  supply  men  expressing  themselves  as  willing  to 
support  and  assist  in  any  way  possible,  but  pointing 
out  that  it  was  the  part  of  the  contractors  to  determine 
the  form  of  the  i)roposcd  organization.' 

'I'he  rei>ort  of  the  sub-contractors  presented  by  Mr. 
(lander,  was  as  follows:  (1)  That  only  members 
of  the  various  exchanges  become  members  of  the  new 
organization,  except  those  contractors  in  towns  where 
no  exchanges  exist,  and  from  these  sources  be  formed 
a  Dominion  Exchange;  and  (2)  it  was  thought  that  for 
the  best  relations  between  general  and  sub-contractors, 
the  general  contractor  accept  without  delay  the  tender 
of  sub-contractors  who  gave  him  tenders  previous  to 
the  awarding  of  the  general  contract;  (3)  that  a  con- 
tract form  be  made  which  would  be  acceptable  and 
binding  between  general  and  sub-contractors;  (4)  it 
was  thought  in  the  best  interest  of  the  trade  that  con- 
cessioPa  be  made  or  trade  discount  be  given  by  sup- 
ply men  to  general  contractors  and  also  to  educate 
both  them  and  the  various  unions  tiiat  are  recogniz- 
ed by  various  trades  that  it  is  against  the  interests  nf 
our  cra't  that  outsiders  of  the  business  of  building 
industry  be  granted  any  price  that  places  them  on  a 
level  with  us,  leading  u])  to  the  feeling  that  owners 
can  ignore  contractors  with  the  thought  of  being  able 
to  get  labor  and  material  as  cheap  as  the  legitini.ito 
contractor. 

The  reports  of  tiie  coniuiilleo  liax  iiig  been  adopted, 
Mr.  Anglin  suggested  that  the  next  step  was  to  form 
a  definite  conference  committee  with  power  t(f  add  to 
their  number,  lie  read  letters  from  Mr.  Thos.  .\dams. 
of  the  Commission  of  t'onservation,   w1k>'  expressed 


very  warm  ajjijroval  of  the  proposal  regarding  the 
conference  and  the  formation  of  a  contractors'  organ- 
ization, pointing  out  the  possibilities  in  the  way  of 
hel])ing  to  relieve  the  present  acute  housing  situation. 
He  also  read  a  letter  from  Mr.  Thos.  Cooper,  secretary 
of  the  Winnipeg  Builders'  Exchange,  who  said  he 
would  be  ])leased  to  do  anything  to  help  the  project 
along.  Mr.  Cooper  had  been  in  Toronto  previously, 
but  unfortunately  had  left  the  city  before  the  meeting 
was  called. 

Conference  Committee  Formed 

Mr.  Anglin's  motion  to  form  a  conference  commit- 
tee was  carried,  and  the  following  gentlemen  were 
chosen  to  act  upon  it,  some  being  included  who  were 
not  present  at  the  meeting:  H.  Elgie,  Torcjnto;  W.  A. 
Mattice,  manager  of  the  Dominion  Bridge  Co.  at  Ot- 
tawa; Harry  Hayman,  London;  J.  P.  Anglin,  Mon- 
treal; J.  D.  Johnson,  (Canada  Cement  Co.)  Montreal; 
W.  Ram.say  (Pedlar  People,  Ltd.)  Montreal;  D.  K. 
Trotter,  Montreal;  W.  E.  Dillon,  Toronto;  H.  T. 
Hazelton,  president  of  the  Winnipeg  Builders'  Ex- 
change, and  Mr.  Davidson,  ])ast-i)resident  of  the  Win- 
nipeg I'"xchange.  It  was  moved  by  Mr.  Gander  that 
Mr.  Anglin  be  apixtinted  chairiuan  of  this  committee 
and   Mr.   Trotter,   secretary.     This   motion   carried. 

Mr.  IClgie  read  a  memorial  regarding  the  award- 
ing of  contracts  for  Canadian  work  to  foreign  contrac- 
tors, which  had  been  got  up  for  ])rcsentation  to  the 
Dominion  government.  It  was  moved  by  Mr.  Quin- 
lan  aiul  seconded  by  Mr.  [Davidson  that  this  memorial 
be  referred  to  the  Ottawa  conference.    Carried. 

Oct.  22-23-24  was  suggested  as  the  date  for  con- 
ference, and  on  motion  of  l^Ir.  Gander,  seconded  by  Mr. 
Hyatt,  this  date  was  recommended  to  the  conference 
committee. 

Mr.  .\iiglin.  referring  to  the  draft  |)rogramme. 
pointed  out  that  the  last  item  suggested  for  discussion 
was:  Trade  papers  and  daily  reports.  He  expressed 
the  opinion  tliat  contractors  did  not  take  sufficient  in- 
terest in  the  trade  papers.  They  subscribed  to  them 
and  read  them  over,  but  did  not  lend  sufficient  supjxjrt 
in  the  way  of  writing  articles.  He  thought  that  con- 
tractors could  in  this  way  be  of  great  assistance  to  the 
trade  papers  and  in  assisting  them,  further  the  inter- 
ests of  the  whole  trade.  The  daily  reports,  too,  should 
receive  contractors'  fullest  support.  Mr.  Wright  also 
spoke  in  favor  of  giving  the  trade  papers  all  possible 
assistance. 

Mr.  Anglin  moved  and  Mr.  Smallpiece  seconded, 
a  vote  of  thanks  to  the  Toronto  Builders'  Exchange 
for  the  welcome  they  had  extended  to  the  visitors  and 
for  the  use  of  their  rooms. 


On  the  invitation  of  the  Federal  Administration  of 
Railways  of  the  United  States,  Mr.  H.  R.  SafTord. 
chief  engineer  of  the  Grand  Trunk  Railway,  has  been 
appointed  engineering  a.ssistant  to  Mr.  H.  Holden,  re- 
gional director  of  the  Central  We.stern  district  of  the 
administration,  who  has  jurisdiction  over  the  traffic 
oi)erations  of  about  50,000  miles  of  railroads.  Mr. 
Safford  joined  the  Grand  Trunk  in  1911  as  chief  engi- 
neer in  succession  to  Mr.  Howard  Ci.  Kelly,  coming 
from  the  Illinois  Central,  where  he  was  chief  engineer 
of  the  maintenance-of-way  department.  He  is  a  vice- 
president  of  the  .\merican  Railway  Engfineering  As- 
sociation and  in  1916  was  elected  a  member  of  the 
Council  of  the  Engineering  Institute  of  Canada,  which 
be  joined  in  1913.  and  a  member  of  the  .\merican  Soc- 
iety of  Civil  Fn£,in»;ers. 
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Pre-Gast  Concrete  Industrial 
Houses 


WORKMEN'S  houses  constructed  of  "shop 
made"  concrete  erected  recently  for  employes 
of  the  No.  5  plant  of  the  Alpha  Portland 
Cement  Co.,  at  Manheim,  W.  Va.,  are  de- 
scribed in  Engineering  and  Contracting.  The  houses 
vary  from  the  5-room  semi-bungalow  type  to  the  cot- 
tage type  of  6  rooms  and  bath.  They  were  erected 
by  the  Simpson-Craft  .system,  which  permits  the  con- 
struction of  reinforced  concrete  jjractically  without 
forms,  the  greater  portion  of  the  work  ])eing  pre-cast 
of  minimum  sections,  made  with  the  idea  of  using  com- 
mon labor  in  erection. 

The  construction  consists  of  wall  and  floor  slabs, 
together  with  belt  a!id  sill  courses,  floor  beams  and 
roof  rafters  made  of  standard  sections  and  sizes  for 
individual  pieces.  They  may  be  assembled  in  any 
combination  desired,  so  that  while  each  building  is 
made  up  of  standard  units,  the  general  design  may 
be  varied,  making  it  possible  to  produce  a  large 
number  of  buildings,  using  the  standard  units,  but 
varying  the  exterior  treatment. 

The  pre-cast  sections  of  the  buildings  are  made  on 
casting  tables  or  in  moulds.  This  may  be  done  either 
at  the  building  site  or  in  the  yard  or  shop,  and 
shipped  to  the  site.  Tf  they  are  shipped,  the  sections 
may  be  packed  in  the  tine  broken  stone,  sand  or  gravel, 
and  the  latter  may  be  used  at  the  site  as  an  aggre- 
gate forming  the  studs,  which  are  field-cast  and  form 
the  binding  element  for  the  buildings.  All  of  the 
pre-cast  members  entering  into  the  construction  are 
so  designed  that  the  metal  with  which  they  are  rein- 
forced projects  beyond  the  end  or  edge  of  the  pieces. 
In  assembling  the  pre-cast  sections  in  the  buildings, 
they  are  spaced  at  intervals  on  the  walls,  leaving  a 
space  between  the  two  sides  of  sections,  and  are  then 
clamped  together  temporarily  by  means  of  channel 
shaped  wood  or  metal  forms  covering  the  two  open 
sides  of  the  intervening  spaces  and  forming  a  pocket 
into  which  reinforced  bars  are  placed.  The  inside 
face  of  these  pockets  has  a  series  of  holes  spaced 
about  7  in.  on  centers,  into  which  are  placed  large 
wire  hairpins.  The  pockets  formed  by  the  forms  are 
filled  with  concrete,  forming  the  studs  of  the  building 
and  binding  all  parts  together. 

The  reinforced  concrete  beams  of  the  floor  con- 
struction, which  are  pre-cast,  rest  on  the  top  of  the 
wooden  forms  of  the  studs,  the  ends  of  the  concrete 
beams,  with  their  reinforcements,  projecting  into  the 
pockets.  When  the  casting  is  complete,  the  end  of 
the  beam  rests  directly  upon  the  stud,  and  is  se- 
curely anchored. 

Upon  the  removal  of  the  field  forms,  heavy  water- 
proof building  paper  is  placed  against  the  inside  face 
of  the  studs,  beginning  at  the  ceiling  line  and  work- 
ing down  toward  the  floor,  lapping  the  paper  4  in.  at 
each  joint,  and  securing  the  edges  to  the  window  and 
door  frames.  After  this  paper  has  been  applied,  hy- 
rib  self-centering  or  other  ribbed  lath,  is  placed 
with  the  ribs  against  the  paper,  forcing  the  ends  of 
the  hairpin  through  the  opening  in  the  lath.  Through 
these   openings   is  then   placed   a  heavy   wire  or   ten- 


penny  nail,  and  the  loo])s  of  the  hairpin  twisted  down 
onto  the  wire,  thus  anchoring  the  lath  permanently 
to  the  stud.  The  same  method  is  used  in  securing 
the  lath  to  the  ceilings,  though,  if  desired,  the  paper 
may  be  omitted. 

Grounds  for  the  securing  of  wooden  base,  picture 
moulds,  etc.,  are  secured  to  the  lath,  or  "spot" 
grounds  may  be  used  for  this  ])urpose ;  the  walls  and 
ceilings  are  then  ready  for  plastering.  Studs  for  the 
interior  partitions  are  all  prel-ca^t.  Reinforcement 
for  these  studs  project  from  the  upper  ends,  the  stud 
lieing  of  full  height  between  the  top  of  the  floor  slabs 
on  which  it  rests  and  the  under  side  of  the  floor 
beams.  Between  the  top  of  these  studs  and  the  top 
of  the  floor  beams,  a  distance  of  12  in.,  is  cast  a  gir- 
der or  ])late.  binding  the  ends  of  the  floor  beams  to- 
gether and  distributing  the  load  over  the  studs.  This 
permits  of  the  variations  in  spacing  of  the  studs  for 
door  openings,  etc. 

Roofs  may  be  formed  in  a  manner  similar  to  the 
floors,  using  slabs  directly  on  top  of  the  reinforced 
concrete  rafters.  Where  cement  tile  is  used  for  roof- 
ing, the  tile  may  be  laid  directly  upon  the  reinforced 
concrete  rooi  slabs.  For  other  types  of  roof  cover- 
ing, dovetailccl  lath  arc  built  into  the  top  surface  of 
the  roofing  slabs,  forming  nail  spaces  for  the  roof- 
ing material. 

The  foundation  walls  may  be  either  a  solid  8-in. 
concrete  wall  on  top  of  a  concrete  footing,  or  formed 
in  the  same  manner  as  the  walls  in  the  building 
above  grade.  In  the  latter  case,  however,  the  slabs 
forming  the  walls  would  be  2  in.  thick  instead  of  ly2, 
which  is  the  standard  thickness  of  the  wall  slabs. 

Many  designs  of  surfaces  for  outside  walls  may 
be  obtained  by  the  use  of  selected  aggregate.  The 
standard  method  is  to  finish  the  slabs  under  wood 
float,  touching  up  the  edges  of  the  studs  after  they 
have  been  cast  in  the  field. 

Dry  joints  are  used  in  assembling  all  the  parts, 
though  in  casting  the  studs,  all  parts  of  the  building 
are  thoroughly  grouted,  forming  a  construction  an- 
alogous to  the  ])lacing  of  ])anels  in  the  doors. 


Sand,  Gravel  and  Stone  Placed  on  Non- 
essential List 

Sand,  gravel  and  stone  have  been  placed  by  the  U. 
S.  Railroad  Administration  upon  the  Hst  of  nonessen- 
tials, except  where  shipments  are  for  war  industries 
purposes.  The  ruling  was  made  Aug.  20,  and  here- 
after open-top  cars  will  not  be  available  for  transporta- 
tion of  such  commodities,  it  is  stated.  The  reason  as- 
signed for  this  order  was  that  the  war  industries,  army, 
navy  and  merchant  marine  have  such  large  coal  re- 
quirements that  open-top  equipment  cannot  be  used 
for  other  commercial  traffic.  Such  curtailment  rules 
will,  it  is  thought,  tie  up  every  sort  of  building  activi- 
ty, but  officials  are  said  to  believe  that  this  is  the  only 
method  of  staving  off  a  winter  shortage  of  coal  cars. 
It  is  hoped  that  the  maximum  production  of  the  mines 
can  be  handled  during  the  winter. 


The  Canadian  Department  of  Mines,  Mines  Branch, 
have  issued  Bulletin  No.  20,  in  two  parts.  The  second 
part  is  just  now  available  and  deals  with  "The  Chemical 
Characteristics  of  Some  Canadian  Mineral  Springs," 
by  R.  T.  Ehworthy,  B.  Sc. 
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Unique  Concrete  Dam  at  Paris,  Ont. 


GON.SIKUC'IKJX     has  huuii  started  on  a  iil-w 
mass  concrete  dam  on  the  Grand  River  at  Paris, 
Ont.,     for    the  firand  River   Race  Co.     Flans 
and   specifications   have   been    prepared   by   T. 
Priiij^le  &  .Son,  Ltd.,  of  Montreal  and  Toronto,  and  the 
contract  has  been  awarded  to  the  Fonndation  Co.,  I,td., 
of  Montreal. 

There  are  seveial  unusual  features  in  the  desij^n  of 
the  dam.  These  were  necessitated  by  the  nature  of 
the  rock  bottom,  the  owners'  water  rights  and  the 
danger  of  flooding  adjacent  areas. 

The  dam  is  to  be  constructed  in  the  form  of  a  com- 
pound curve,  as  shown  in  the  ])Iaii.  This  design  was 
necessary,  to  give  sufficient  length  of  spillway  with- 
out encroaching  on  water  rights  not  controlled  Ijy  the 
company.  The  over-all  length  is  437  ft.  The  dam  at 
the  base  is  16  ft.  6  in.  and  the  height  from  the  rock 
bottom  to  crest  varies  considerably,  depending  on  tlie 
bottom.  The  minimum  height  will  be  approximately  1."^ 
ft.,  but  this  may  in  some  ])Iaces  exceed  ,?()  ft.  In  the 
event  of  a  porous  or  soft  rock  bottom  being  struck  the 
bed  will  be  cleared  and  concrete  placed  in  the  forms 
with  a  sufficient  number  of  i)i|)es  built  in  the  mass  to 
permit  of  a  cement  grout  being  forced  in  under  pressure 
to  fill  up  any  cracks  or  voids  in  the  bond  between  rock 
and  concrete,  or  in  the  rock  itself.  This  will  ])revent 
any  leakage  which  might  ultimately  lead  to  serious 
wearing  away  of  the  rock  bottom  causing  danger  of 
failure. 

The  coffer,  dam  necessary  to  the  construction  has 
been  designed  with  the  idea  of  its  being  incorporated 
into  the  permanent  structure.  At  the  toe  and  the  heel 
of  the  new  dam  the  contractors  ])urpose  constructing 
coffer  dams  4  ft.  wide,  from  rock  to  well  above  water 
level.    The  excavation  will  be  made,  forms  placed  and 


the  concrete  dep<jsited  by  means  of  deejj  sea  buckets. 
The  space  between  these  coffer  dams  will  be  pumped 
dry  and  the  concrete  for  the  balance  of  the  .section  of 
the  dam  will  be  deposited  on  the  dry  rock  bottom. 

To  determine  to  the  satisfaction  of  the  engineers  the 
nature  of  the  bottom,  a  50  foot  section  at  the  east  end  of 


View  of  Existing  Dam 

the  dam  has  been  placed  in  a  .special  coffer  dam  and 
the  bed  rock  exposed  for  the  full  width  of  the  base  of 
the  dam. 

The  design  calls  for  a  six-foot  sluice  way  at  the  east 
end  of  the  dam  for  the  purpose  of  clearing  away  any 
sand  or  gravel  which  might  silt  up  toward  the  head- 


Section  a  a 
Plan  and  Section  ol  proposed  D^m  on  Grand  River 
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gate.  Provision  has  been  made  for  flash  boards  2  ft. 
high  the  full  length  of  the  crest.  The  abutment  at  the 
west  end  of  the  dam  is  carried  much  further  into  the 
bank  than  is  the  abutment  of  the  existing  dam.  The 
present  dam,  abutments  and  gate  house  are  shown  in 
dotted  lines  in  the  plan. 

The  head  gates  are  located  at  the  head  of  a  canal 
approximately  44  ft.  wide,  which  carries  the  water  to 
the  power  house,  of  Penman's  Ltd.,  a  distance  of  about 
a  quarter  of  a  mile. 

Pit  gravel  will  be  used  in  the  aggregate  which  will 
be  in  the  proportion  of  1 :  2^  :  5.  The  work  is  well 
under  way  and  it  is  estimated  that  it  will  be  completed 
before  winter  sets  in. 

Weighing  Materials  Saved 
Cement  on  Three  Big  Dams 

By  H.  H.  Hunt'  " 

CONCRETE  proportioned  by  weighing  the 
cement,  sand  and  gravel  reduced  the  volume 
of  cement  used  on  three  hydro-electric  deve- 
lopments completed  recently  in  Michigan  and 
Minnesota.  For  a  total  of  130,000  cu.yd.  of  concrete 
])laced.  the  cement  used  per  cubic  yard  ranged  from 
1.18  to  1.23  bbl.  Void  te.sts  and  occasional  changes 
of  the  relative  weights  of  the  component  materials 
kept  the  mixture  uniform.  Making  the  operation.s  of 
the  mixer  plant  as  nearly  as  practicable  all-mechanical 
the  labor  force  was  not  increased  and  there  was  no 
appreciable  loss  of  time  due  to  the  more  exact  inethods 
of  proportioning  by  weighing.  One  design  of  mixer 
plant  was  used  for  all  three  jobs. 

In  1917  and  1918  the  following  hydro-electric 
plants,  for  which  the  Fargo  Engineering  Co.  were  de- 
signing and  supervising  engineers,  were  completed 
and  placed  in  operation :  Wissota  dam,  near  Chip- 
pewa Falls,  owned  by  the  Wisconsin-Minnesota  Light 
&  Power  Co. ;  Junction  dam  near  Wellston,  Mich.,  and 
Foote  dam  near  Oscoda,  Mich.,  the  two  latter  dams 
being  owned  by  the  Consumers  Power  Co.  Wissota 
dam  was  of  <'0-it.  head  and  comprised  61,000  cu.yd. 
of  concrete :  Junction  dam  was  of  50-ft.  head  and  con- 
tained 47,600  cu.yd.  of  concrete,  while  Foote  dam  was 
of  35-ft.  head  and  the  volume  of  concrete  amounted 
to  21,000  cubic  yards. 

The  concrete  specifications  for  these  three  develop- 
ments were  drawn  in  such  a  manner  that  the  propor- 
tions were  dependent  upon  the  voids  found  in  the  sand 
and  stone,  and  on  account  of  the  varying  values  of 
voids  to  be  expected  it  was  considered  desirable  to 
have  a  ready  means  of  changing  the  relative  amounts 
of  sand,  cement  and  stone.  It  was,  therefore,  decided 
that  all  material  should  be  weighed  so  that  any  desir- 
ed proportions  could  be  obtained  with  a  minimum  of 
trouble.  While  this  method  has  been  used  previously 
in  a  few  cases,  because  of  the  exceptional  success  ob- 
tained here,  a  description  of  the  plant  layout,  together 
with  an  ovitline  of  the  steps  involved  in  the  determin- 
ation of  proportions,  is  of  interest. 

The  following  description  refers  especially  to  the 
Foote  dam  operations.  Sand  and  stone  from  the  dump 
cars  were  unloaded  into  the  boots  and  elevated  to  the 
overhead  bins  by  means  of  continuous  bucket  eleva- 
tors 71  ft.  6  in.  long,  each  elevator  being  provided  with 
an  individual  motor  drive.    The  capacity  of  the  stor- 

*Fargo  Engineering  Co.,  Jackson.  Mich.,  in  Engineering  News  Record.  "; 


age  bins  was  80  cu.  yd.  of  sand  and  160  cu.yd.  of  gra- 
vel, it  being  considered  advisable  to  have  enough  ma- 
terial in  storage  so  that  a  break  down  in  the  transpor- 
tation system  would  not  seriously  interfere  with  the 
continuity  of  concreting  operations. 

As  an  additional  insurance  against  shut  downs, 
storage  ])iles  of  sand  and  stone  were  provided  adjacent 
to  the  mixing  plant  and  a  stiff  leg  derrick  handling  a 
clamshell  bucket  was  so  located  that  it  could  take  ma- 
terial from  storage  and  place  it  in  the  boots  of  the 
bucket  elevators.  The  use  of  these  storage  piles  made 
it  possible  to  transport  screened  sand  and  stone  at  a 
more  uniform  rate  than  could  have  been  done  if  de- 
])endence  had  been  ])laccd  upon  the  storage  capacity 
of  the  bins  only,  inasmuch  as  at  such  times  as  the 
mixing  plant  Was  not  in  use,  trans])ortation  of  mater- 
ials from  the  screening  plant  would  have  been  stopped 
when  the  bins  were  filled.  As  it  was,  a  uniform  output 
at  the  screening  plant  could  be  maintained,  excess 
material  over  that  used  on  any  given  day  l)y  the  mix- 
ing plant  I)eing  placed  in  storage,  and,  conversely,  be- 
ing taken  from  storage  on  those  days  when  the  out- 
])ut  of  the  mixing  plant  exceeded  the  capacity  of  the 
screening  plant.  Steam  pipes  were  provided  in  each 
bin  to  ])revent  freezing  of  sand  and  stone  in  cold  wea- 
ther. 

W'luii  the  mixer  plant  was  in  operation  cement 
was  loaded  onto  a  |>usli  car  and  transported  to  a  dum[)- 
ing  pocket  located  over  the  lower  end  of  a  belt  con- 
veyor. The  sacks  were  emptied  into  this  pocket  and 
the  empty  sacks  were  stored  in  a  small  shed  nearby. 
Before  being  bundled  for  return  to  the  cement  mill 
the  sacks  were  ])laced  in  a  cleaning  machine  and  thor- 
oughly shaken.  The  dumped  cement  was  taken  by  the 
belt  ct>nveyor  and  discharged  into  a  bin  located  at  the 
front  of  the  sand  and  stone  storage  bins  and  directly 
above  the  charging  hoppers  of  two  cube  mixers.  Slid- 
ing cut-off  gates  were  provided  on  the  cement  bins 
and  proved  very  satisfactory. 

The  charging  hopper  of  each  mixer  was  supported 
on  the  framework  of  a  Standard  hopper  scales  pro- 
vided with  a  ff)ur-beam  charging  box.  Three  of  the 
beams  were  graduated  to  1600  lb.  by  5-lb.  intervals 
and  one  beam  to  3000  lb.  by  10-lb.  intervals.  In  oper- 
ation, only  three  of  the  beams  were  used ;  one  each 
for  cement,  sand  and  stone.  A  testing  engineer  was 
responsible  for  setting  the  scales  to  give  proportions 
which  tests  showed  were  required  under  the  specifica- 
tions, and  after  setting  the  beams  the  charging  box 
was  locked. 

The  various  scales  were  placed  in  operation  by 
means  of  levers  projecting  through  one  end  of  the  box. 
Under  this  arrangement  the  man  on  the  charging  plat- 
form would  throw  a  lever  to  place  the  beam  for  stone 
in  operation  and  would  then  admit  stone  to  the  charg- 
ing hopper  until  the  beam  balanced,  when  the  cut  off 
valve  was  closed.  In  the  same  manner  cement  and 
sand  were  added.  If  through  carelessness  too  much 
stone  or  sand  was  added,  a  correction  was  made  by 
means  of  a  plu^^  or  minus  attachment  so  that  each 
batch  contained  the  computed  amount  of  cement. 

Water  was  supplied  to  the  mixers  from  an  elevated 
tank  which  was  provided  with  an  adjustable  discharge 
pipe  by  means  of  which  the  amount  of  water  supplied 
to  the  mixer  could  be  regulated  or  maintained  con- 
stant. A  steam  connection  was  provided  by  means  of 
which  water  could  be  heated  in  cold  weather. 

The  number  of  men  required  for  operating  the  mix- 
ing plants  was  as  follows :  Operating  cement  conveyor, 
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1  man ;  sand  and  gravel  bins,  3  men ;  charging  mixers,  using  vibrating  screens  in  one  plant    and    revolving 

2  men  and  operating  mixer,  2  men.  In  addition  there  screens  for  the  other  tvo.  Though  the  vibrating 
was  a  gang  of  men  vvlio  transported  cement  (ram  stor-  screens  required  more  repairs  than  the  rotary  screens, 
age  to  dumping  pocket.  the  results  obtained,  especially  in  damp  weather,  were 

After  being  dumped  into  hopper  bottom  cars  the  more  satisfactory,  as  it  was  found  almost  imi)ossiblc 

concrete  was  hauled  or  pushed  to  the  forms  on  a  nar-  to  keep  the  rotary  .screens  from  clogging  after  rains. 

row  gage  track  on  an  overhead  trestle,  though  some  Portable   screening  ])!ants   were  used   at  two  jKjints. 

concrete  was  spouted  directly  into  jjlacc.   A  kerosene  Iilectric  power  operated  belt  conveyor  and  screens. 
l)urning   locomotive   was  used   for   hauling  cars   and  Cement  in  cloth  .sacks  was  used  for  the    Michigan 

proved  entirely  satisfactory.  jobs,  being  unloaded  from  cars  directly  into  a  storage 

Costs  of  plant  construction,   including  ecpiipment  shed  having  a  capacity  of  10,000   bbl.    and  located  in 

for  ]jroportioning,  are  given  for  the  Juncti(jn  dam  ])]ant  close  proximity  to  the  mixing  j)lant.   Each  carload  was 

as  follows,  based  on  1916  prices:  kept  in  a  separate  pile  and  marked  with  car  number 

Portable  Screening  Plant  '''"'}  '!=*.'*^  received.    Bulk  cement  was  considered,  but 

J  .,l„„..  a  decision  was  made  m  favor  of  the  use  of  cement  m 

KraininK  timber.';.  140  hr.  at  ;i.")c 4'J.oo  cloth  sacks  because    it    was    found  that  it  would  be 

Hrt-ctiiiK  l)ins,  1,210  br.  at  ;t5c 42.1. .50  easier  to  obtain  the  latter  from  mills  within  a  rea.son- 

riaciiiK  screws  and  motors,  150  hr.  at  li.'.c .53.,'-.o  ^f^ly  .short  shipping  di.stance.    At  Wissota  dam,  how- 

Instalhnu    elevator    (estimated)     .'SO. 00  _    i     ii  »  i       -^u  »•   r     .. 

ever,  bulk  cement  was  used  with  very  satisjfactory  re- 
Total  labor .$.17/). 00  su'ts  as  to  economical  handling. 

Material:  A  testing  engineer,   reporting  to  the   resident  en- 

!),300  ft.  H.M .  limber  at  $:i:i  :i0.).G0  gineer,  was  placed  in  charge  of  void  tests  from  which 

^:no II boi^aStl^'afic ;:::::::::::::::;:;::     ^^::;o  -— te  poroportions  were  computed.  After  setting 

780  lb.  sbcet  metal  at  8c  62.40  'the  scale  beams  to  ])roduce  the  proper  proiKjrtions  this 

'.i  bin  Kates  at  $22 44.00  assistant  engineer  made  frequent  inspections  to  make 

s  track  wbeels  at  $20 ICO. 00  certain  that  mixer  attendants  u.scd  proper  care  in  bal 

2  revolvM,«  screens    43  x   14  n.     I.OIS.OO  .^^^^-         ^^^^  ^^^,^.  ,,^^,„^       ^^     „  ^^^^^  ^  ,     j         j,,„^. 

1  bucket  elevator,  J.)  tt.  centres S.fO.OO  .       ,,  ,  ,  .  " 

by  the  owners,  the  presence  of  a  concrete  inspector  at 

Total  material $3,.-.70.oo  the  plant  continuously  was  not  considered  necessary. 

Grand  total  ;),i45.oo  but  such  inspection  should  ordinarily  be  provided  on 

J  .,^^^^.  ^'"'  ""<^  **'"*■■  P'^"*-  contract  work.   Frequent  tests  were  made  of  voids  in 

21, 5' hr.' framing  timbers  at  :t,5c  $75.00  ^•'»'"'  ^"^^  gravel  as  they  arrived  at  the  job  and  when 

I. "145  hr.  erectinK  bins  at  :!5c  )      _^    _  it  was  found  that  void  ])recentages  had  changed,   the 

780  hr.  erectins  bins  at  35c /    ^^'■•■''^  mixer  scales  were  re-set  without  interference  with  con- 

130  hr.  buildioK  house  at  .•!5c  I      _  creting  operations.    This  method  of  charging  the  mix- 

60  hr.  building  house  at  25c  '      "  or  hoppers  worked  out  very  well  and  a  much   more 

340  hr.  setting  scales  and  mixer  at  35c j    ^  ^^  ^^  uniform  mixture  of  concrete  was  obtained  than  was 

130  hr.  settioR  scales  and  mixer  at  3.5c  '  i)ossible  where  proportioning  was  done  bv  levelling 

[rh^^^^eSr  l^^^in-bi;;^  at  -HOC- :;;;:;;;:;:;:::)  ""  to  marks  in  the  charging  hopper. 

180  hr.  heatiuK  pipes  in  bins  at  35c I     ^^'^  Samples  of  concrete  were  taken  from  the  forms 

Elevators  and  belt  conveyors  (estimated)   200.00  at  frequent  intervals  and  poured  into  8-in.  cylindrical 

molds  16  in.  long.    These     cylinders    were    stored  in 

Ma'tiial        $1,458.50  ^.^^^^  sawdust  or  sand  and  were  later  sent  to  a  labor- 
Pipe^  ctcVfor  heating  system  196.00  atory  for  tests  of  compressive  strength  when  thirty 

2.700  lb.  sheet  steel  at  8c  316.00  days  old.   The  results  of  these  tests  were  satisfactory 

3,500  lb.  bolts  and  rods  at  6c  210.00  and  showed   that  the  methods  of  proportioning  and 

4  bin  gates  at  $22 88.00  fixing  were  such  as  to  insure  good  concrete.  Occa- 

Concrete  for  footmgs   140. 00  . ,?        ,  ,.  »  ^■^^ 

14,000  ft.  B.M.  plank  at  $34  3:16.00  |^ionally  a  low  crushing  .strength  would  be  shown,  but 

15,500  ft.  B.M.  timbers  at  $33  511.50  it  was  usually  found  that  this  was  due  to  the  presence 

of  a  stone  pocket  in  the  cylinder.    In  addition  to  tak- 

Total  material $1,697.50  j^g  sample  cylinders  for  testing,  frequent  1 :3  briquette 

7VA7t"iTin.,  4-ply  belt  400.00  t^**^  ^'^''^  "1^^^  **  the  job  as  a  check  on  cement  tests 

3  No.  4  elevators  2.000.00  made  before  shipment. 

2  No.  1618  Standard  hopper  scales  -,"0000  In  order  to  determine  the  advisabiUty  of  using 
^  '^'"^'■^  -^  "•"  water-proofing  material  in  concrete  subjected  to  water 

Total  equipment  $4,980.00  pressure  a  series  of  tests  were  made  of  the  permeabil- 

Grand  total  $8,136.00  ity  of  concrete  mixed  according  to  different  propor- 

It  should  be  noted  that  the  above  plants  are  so  tions.  Blocks  of  concrete  were  made,  nine  different 
built  that  they  can  be  used  on  future  work  at  slight  proportions  being  used.  The  tests  showed  that  there 
expense  for  moving  and  re-assembling  so  that  the  fig-  yas  no  reason  to  expect  .seepage  under  heads  up  to 
ures  given  do  not  represent  the  amounts  to  be  charged  50  ft.  if  mortar  for  concrete  was  mixed  even  as  lean 
against  any  one  development.  ,  as  the  proportions  of  1 :2-7/10  by  volume.  The  tight- 
Sand  and  stone  for  all  three  developments  were  ob-  "ess  of  the  finished  concrete  which  is  subjected  in 
tained  from  nearby  deposits  of  bank  gravel  of  which  some  cases  to  a  head  of  40  ft.  is  a  satisfactory  confir- 
2  per  cent  was  retained  on  a  lJ/2-in.  .screen  and  40  per  mation  of  the  conclusions  resulting  from  the  permea- 
cent  on  a  J4-in.  screen,  and  58  per  cent  pas.sed  a  %-u^.  bility  tests  on  small  samples. 

screen.  The  .<;creening  and  mixing  plants  described  were 

All  gravel  was  excavated  by  steam  shovels  or  drag  used  on  work  involving  the  mixing  and  placing  of  ap- 

line  excavators  and  screeiieil  into  sanil  and  stone  bins,  proxinintoly   1,>0,(XX)  cu.vd.   of  concrete.    It  has  been 
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demonstrated  that  proportioning  by  void  determina- 
tion insures  excellent  concrete  with  less  cement  than 
required  to  obtain  concrete  of  equal  quality  with  pre- 
determined, fixed  proportions.  The  amount  of  cement 
used  per  cubic  yard  of  concrete  ranged  from  1.18  to 
1.23  bbl.  on  the  several  jobs  where  use  was  made  of 
the  proportioning  methods  described  above.  The  use 
of  scales  for  charging  the  super-hoppers  of  the  mixers 
was  essential  to  provide  for  convenience  in  changing 
proportions  from  time  to  time,  and  furthermore  it 
made  almost  certain  the  absolute  uniformity  of  suc- 
cessive batches,  since  it  obviated  the  difficulty  of  mea- 
suring volumes  by  bringing  the  several  materials  to 
fixed  points  in  a  hopper. 

While  the  (juanfities  of  concrete  involved  arc  great- 
er than  found  in  the  average  case,  there  is  no  question 
that  void  determination  and  the  use  of  scales  would 
work  out  very  satisfactorily  on  comparatively  small 
jobs.  In  cases  where  it  is  desired  to  adhere  to  the  usu- 
al method  of  arbitrarily  selecting  fixed  proportions 
the  use  of  scales  wt)uld  still  be  of  great  value  in  in- 
suring uniformity  of  mixture  and  preventing  disputes 
as  to  the  use  of  the  pr(>])er  amount  of  sand,  stone  or 
cement. 


Heating  and  Piping  Systems 

COMPETENT  engineering  advice  should  be  ob- 
tained for  important  new  installations  or  reor- 
ganizations of  heating  systems,  especially  of 
piping  work.  In  certain  industries,  textile  mills 
for  instance,  where  a  large  amount  of  piping  is  requir- 
ed poor  design  and  arrangement  is  responsible  for 
great  losses.  An  instance  is  recalled  of  one  mill  that 
has  lost  $100,000  in  waste  of  fuel  in  the  last  ten  years 
for  want  of  a  good  piping  job. 

In  many  heating  and  sprinkling  installations  the 
cost  of  piping  will  amount  to  10  per  cent  of  the  cost  of 
the  building.  In  some  cases,  such  as  dry  rooms,  this 
cost  may  be  increased  to  15  per  cent  or  over,  of  the 
building  cost.  In  bleacheries,  dyehouses  and  build- 
ings of  that  nature  the  piping  cost  runs  up  consider- 
ably due  to  the  large  amount  of  piping  and  numerous 
valves  that  are  used  on  the  different  machines. 

The  practice  of  sending  plans  of  buildings  to  dif- 
ferent contractors  and  asking  for  prices  on  complete 
guaranteed  systems  should,  in  the  writer's  opinion, 
not  be  encouraged.  The  highest  bidder  will  quite 
likely  have  the  best  and  most  economical  layout  but  it 
is  possible  that  it  will  be  rejected  in  favor  of  a  competi- 
tor who  puts  in  a  lower  bid  for  an  inferior  system. 

The  high  pressure  steam  heating  systems  have 
become,  more  or  less,  obsolete  and  are  replaced  by  low 
pressure  installations  with  a  vacuum  >  in  the  return 
lines.  The  maintanance  cost  of  a  low  pressure  system 
is  greatly  reduced  in  comparison  with  the  upkeep 
of  a  high  pressure  system  on  account  of  the  reduction 
in  valve  trouble  and  the  elimination  of  leaking  joints. 
With  the  vacuum  system,  providing  it  is  kept  in  good 
order,  the  coils  will  not  become  clogged  and  a  room 
can  be  kept  at  an  even  temperature. 

The  points  to  be  considered  in  the  design  of  a  heat- 
ing system  are : 

1.  The  amount  of  radiation  required  and  the 
most  suitable  location  for  the  heating  units.  The 
location  of  the  units  will  determine  the  style  — 
whether  a  built  up  pipe  coil  or  a  radiator  shall  be  used, 
also  whether  wall  or  ceiling  units  will  have  to  be  used. 


2.  Suitable  size  of  feed  lines. 

3.  Efficient  traps. 

4.  Suitable  size  of  return  lines. 

A  vacuum  of  about  ten  inches  will  always  keep 
the  coils  free  from  air  and  water.  The  return  lines 
should  always  be  piped  so  that  the  condensation  will 
flow  back  to  the  pump  by  gravity.  Be  sure  to  have 
a  valve  placed  on  this  line  near  the  pump  so  that  the 
return  water  may  be  run  ofif  at  any  time  if  it  should 
be  necessary. 

Ceiling  coils  are  carried  on  hangers  of  various  de- 
signs and  wall  coils  are  secured  by  wall  brackets  of 
numerous  types.  In  placing  hangers  for  ceiling  coils 
be  careful  to  sec  that  the  roof  is  not  pierced  causing 
leaks. 

All  underground  sprinkler  mains  and  water  ser- 
vice pipes  are  usually  of  cast  iron  when  the  larger  sizes 
are  used.  The  smaller  service  pipes,  below  three 
inches,  should  be  of  galvanized  iron. 

^team  ])ipes,  when  it  is  necessary  to  run  them 
underground,  are  encased  in. cypress  boxes  or  tile 
pipe. 

Too  much  stress  cannot  be  laid  on  the  subject  ot 
properly  attaching  valves.  A  bad  practice  sometimes 
followed  in  screwing  pi])c  and  brass  valves  together, 
is  in  using  extra  long  pipe  wrenches  and  placing  them 
on  the  hexagon  farthest  from  the  pipe  end  which  is 
being  connected.  When  this  is  done,  no  matter  how 
heavy  the  valve  body  may  be,  it  will  tend  to  spring 
the  seat  and  place  same  out  of  line.  In  screwing  on  to 
pipe  always  close  the  valves  tight,  so  as  to  make  them 
as  rigid  as  possible. 

Piping  should  be  cleaned  out  before  being  screw- 
ed into  position  and  the  line  should  be  blown  out  after 
the  valves  are  in  place.  Unless  this  is  done  loose  scale 
or  metal  chips  remaining  in  the  pipes,  will  injure  the 
valve  seats  or  discs,  causing  leaks  and  necessitating 
re-grinding,  re-seating  or  removal  of  the  discs.  A 
valve  should  not  be  permitted  to  carry  the  weight  of  a 
line  of  piping  as  this  may  spring  the  seat.  A  properly 
placed  hanger  has  often  remedied  the  difficulty  of  a 
leaky  valve. 

Insist  that  the  entire  piping  system  is  thoroughly 
inspected  before  it  is  accepted  by  you  as  there  are 
few  features  of  your  equipment  likely  to  cause  more 
constant  worry  and  continuous  trouble  than  a  poorly 
erected  piping  job. 


New  Books 
Modern  Management  Applied  to  Construction — by 
Daniel  J.  Hauer,  construction  economist  and  consult- 
ing engineer ;  McGraw-Hill  Book  Co.,  Inc.,  publishers. 
The  author's  experience  as  a  construction  economist 
covering  the  past  decade,  has  taught  him  that  scientific 
management  is  applicable  to  construction,  and  this 
treatise  is  the  result  of  his  experience.  It  is  offered 
to  the  profession  in  the  hope  that  it  will  assist  engi- 
neers and  contractors  to  build  up  and  strengthen  their 
organization  for  greater  efficiency,  thus  making  it  pos- 
sible to  earn  larger  profits.  The  scope  of  the  work 
may  be  gathered  from  the  following  chapter  headings: 
What  is  scientific  management ;  old  versus  new  man- 
agement ;  principles  of  modern  management ;  finances 
and  efficiency ;  fundamentals  in  choosing  type  and 
amount  of  plant;  the  application  of  motion  and  time 
studies ;  application  of  modern  management ;  cost  keep- 
ing and  book-keeping ;  systematizing  construction  ;  the 
elTect  of  modern  management  upon  workmen.  187 
pages ;  size  6x9  in.  Price  $2.50. 
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BRIDGE  AT  LYONS  NAMED  IN  HONOR  OF 
PRESIDENT    WILSON. 

Arch  Structure    with    Twin  Masonry   Ribs  Carrying 
Reinforced-Concrete    Floor    Peculiar 
to  French  Design. 

BASTILLE  Day  this  year  was  celebrated  in 
Lyons,  France,  by  the  dedication  of  a  new  mas- 
onry arch  bridfje,  across  the  River  Rhone,  to 
which  has  been  given  the  name  Pont  Wilson 
in  hoiior  of  the  President  of  the  United  States.  It  is 
the  latest  example  of  a  French  type  of  bridge  that 
combines  all  of  the  recognized  architectural  qualities 
of  the  stone  arch  with  many  of  the  structural  advan- 
tages of  the  rcinforccd-concrete  floor.  The  bridge  is 
noteworthy,  too,  because  it  has  been  carried  to  success- 
ful construction  through  the  past  four  years  of  war. 
The  following  description  ap])ears  in  a  recent  issue  of 
I'jigineering  News  Record. 

Lyons,  like  Paris,  has  many  bridges,  crossing  both 
the  Saone  and  the  Rhone  Rivers,  which  run  through 
the  city.  The  latest  bridge  occupies  the  site  of  an 
old  suspension  bridge  built  in  1839.  This  bridge  was 
taken  down  in  1913  and  replaced  temporarily  with  an 
adjoining  wooden  trestle  bridge  which  carried  the 
street  traffic  during  the  past  live  years.  Work  was 
started  on  the  foundation  of  the  new  Wilson  bridge 
in  October,  1912,  and  rapid  progress  was  made  until 
the  outbreak  of  the  war.  Since  then  construction  has 
ijeen  steady  i)Ut  slow.  The  bridge  was  o[)ened.  us  stat- 
ed, on  July  14,  of  this  year. 

The  Wilson  bridge  consists  of  four  ellii)tical  arclies, 
138  ft.,  14S  ft.,  1()1  ft.  and  148  ft.  in  span,  with  an 
apjiroach  arch  at  each  end,  making  the  total  length  of 
the  bridge  743  ft.  It  carries  a  roadway  36  ft.  with 
railway  tracks,  ami  .two  sidewalks  each  15  ft.,  making 
a  tcjtal  width  of  f)^)  ft.  F.xcept  for  difTerences  in  dimen- 


sion the  arches  are  all  similar,  each  arch  being  coni|X>-s- 
ed  of  two  independent  ribs,  \6'/i  ft.  wide  and  36  ft. 
apart,  resting  on  independent  piers  which  extend  down 
to  a  common  pier  footing.  While  the  piers  and  the  arch 
ribs  are  of  cut  stone  spandrel  piers,  which  are  braced 
longitudinally  by  continuous  concrete  jack  arches.  The 
concrete  fill  also  extends  from  the  last  spandrel  pier. 
about  over  the  haunch  to  the  crown.  These  jack  arches 
have  cut-stone  fascia  arches  on  the  outside  walls  of 
the  arch  ribs. 

The  floor  .system  comprises  f^oo^-beam^  at  each 
spandrel  pier  spanning  the  twin  ribs  and  carrying  a  rc- 
inforced-concrete  floor.  These  fl«x)r-beams,  which  rest 
on  the  concrete  fill  near  the  crown  and  on  the  spandrel 
piers  for  the  remainder  of  the  arch,  are  deeper  between 
the  arches  than  they  are  at  their  su|)ports  on  the  ribs. 
They  are  heavily  reinforced,  and  have  panels  of  con- 
crete removed  from  the  shaft  of  the  beam  between 
the  stringers  of  the  floor,  to  save  weight.  The  floor  it- 
self is  a  slab  3yS  i".  thick  spanning  between  8  x  18-in. 
longitudinal  stringers  framing  into  the  fliMir-bcanis 
over  the  full-thickness  section — that  is,  above  the 
shafts  in  the  paneling.  The  roadway  itself  is  of  cre- 
o.soted  bliick,  while  the  sidewalks  are  of  asphalt.  .\n 
ornamental  railing  of  rut  stone  fiin>-bc<  the  ;)!■•'•••••'•♦ 
ural  appearance. 

I'"xce|)t  for  difficulties  in  getting  labnr  and  malerial 
during  war  times,  there  were  no  extraordinary  inci- 
dents in  the  construction.  The  foundations  were  put 
in  under  compressed  air  in  the  sand-and-gravel  b<>t- 
loni  of  the  Rhone.  The  formation  here  had  been  made 
(|uite  familiar  by  i)revious  construction,  and  no  difficul- 
t)'  was  experienced  in  sinking  the  caissons  to  the  nec- 
essary (le])th  of  30  to  40  ft.  The  arches,  which  were  of 
different  lengths  on  account  of  the  channel  necessity, 
are  built  on  steel  centres  sujutortcd  from  six  timber 
pile  platforms  in  the  river.  Variations  in  the  bhjck- 
ing  under  the  lagging  i)ermitted  the  use  of  the  same 
forms  on  all  four  arches.    They  were  lowereil  bv  <an(l 
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boxes  on  platforms.  Arch  ribs  were  set  up  in  two  rows 
of  stone  at  the  crown  and  three  at  the  springing  line, 
and  staggered  in  plan  to  guarantee  bond.  The  load- 
ings were  spaced  along  the  arch  ribs  so  as  to  insure 
the  least  deflection  in  the  centering.  Control  of  all 
the  stone-setting  and  concreting  was  had  from  a  gan- 
try crane  which  travelled  on  tracks  running  on  each 
side  of  each  arch  rib. 

The  bridge  was  built  by  force  account  under  the 
direction  of  M.  Chalumeau,  chief  engineer  of  the  city  of 
Lyons.  Its  total  cost  amounts  to  about  2,150,000 
francs,  or  $430,000.  A  description  of  the  bridge,  from 
which  many  of  the  above  figures  arc  taken,  appeared 
in  Le  Genie  Civil  for  July  13,  1918. 


Some  Hints  on  "Rope  and  Tackle" 

ROPE  is  in  constant  use  on  building  work  and, 
in  the  interests  of  safety,  the  man  on  the  job 
should  be  thoroughly  acquainted  with  its  pro- 
per selection,  care  and  employment.  The  fol- 
lowing short  article  on  "Rope  and  Tackle"  by  John 
Upton  in  a  recent  issue  of  the  National  Builder,  gives 
some  interesting  hints  in  this  connection : — 

The  handy  man  to  som'e  extent  is  familiar  with 
the  use  of  rope  and  tackle,  but  is  always  on  the  look- 
out to  learn  more  about  this  useful  device. 

For  most  work  a  single  and  double  block,  or  two 
double  blocks,  taking  a  |^-in.  rope,  will  be  most  use- 
ful. The  rope  should  be  of  good  length,  especially 
if  the  blocks  are  double  or  triple.  It  may  be  well  to 
get  both  blocks  with  beckets  so  that  later  you  can 
use  a  double  block  in  place  of  the  single,  or  even  a 
triple  one.  Such  a  tackle  may  be  used  to  lift  a  stick 
of  timber  to  place;  or  perhaps  one  may  be  needed  at 
each  end.  It  will  also  help  in  putting  up  timber  frames 
and  trusses  and  in  hauling  up  rafters. 

In  hauling  a  heavy  object  on  the  ground,  or  in  mov- 
ing a  building,  it  makes  a  difference  which  way  the 
tackle  is  hooked.  It  should  be  so  fitted  up  that  the 
rope  on  which  you  pull  runs  from  the  object  to  be 
moved,  not  toward  it.      Try  this  and  see. 

Sometimes  you  can  gain  by  hitching  a  small  tackle 
onto  a  large  one  to  draw  by.  There  is  a  chance  of 
putting  too  much  strain  on  the  large  one,  so  one 
should  use  judgment.  Everyone  should  learn  to  tie 
such  knots  as  the  timber  hitch,  half  hitch,  clove  hitch, 
bowline  and  square  knot,  and  to  splice  a  rope.  They 
are  all  easy  after  one  gets  the  idea,  and  a  little  prac- 
tice will  make  one  familiar  with  them. 

Care  should  be  used  in  buying  ropes.  A  good  hemp 
is  hard  yet  pliant,  of  a  yellow  or  greenish  gray  color, 
and  has  a  sort  of  silver  or  pearly  lustre.  A  dark  or 
blackish  color  indicates  that  in  the  process  of  curing 
the  hemp  has  suffered  from  fermentation.  Brown 
spots  tell  us  that  the  fibers  were  wet  when  spun,  and 
are  weak.  Sometimes  good  hemp  is  used  for  the  out- 
side and  a  poor  quality  for  the  inside.  This  can  be 
detected  by  making  an  examination  of  the  end  of  the 
rope.  Ropes  which  have  a  wooly  appearance,  or  where 
the  ends  of  the  fiber  protrude,  should  not  be  used  for 
important  work. 

All  ropes  should  be  protected  from  dampness.  They 
can  be  soaked  in  a  solution  of  bluestone  (copper  sul- 
phate). Have  your  rope  dry.  Let  it  lie  in  the  bath 
for  three  or  four  days  and  then  dry  thoroughly.  Ropes 
are  frequently  allowed  to  unravel  at  the  ends  and 
thus  become  shorter.     If  a  crown  were  woven  at  the 


end,  or  even  a  piece  of  twine  wrapped  around  it,  this 
might  easily  be  avoided. 

When  a  rope  runs  over  a  pulley  it  is  constantly 
bending  and  straightening,  causing  the  fibers  to  chafe 
at  the  centers.  The  smaller  the  pulley  the  worse  this 
is.  One  should  use  a  pulley  not  less  than  eight  times 
as  large  in  diameter  as  the  rope,  and  larger  would  be 
better.  Ropes  used  in  tackles  or  pulleys  will  give  more 
service  if  they  are  reversed  occasionally.  For  such 
important  work  as  hoisting  tackle  and  steeple  jacks 
it  will  be  better  to  use  a  four-strand  woven  around  a 
cord.  This  costs  more  than  a  three-strand  but  is  worth 
more.  The  strands  are  of  such  shape  that  they  give 
more  strength,  weigh  more  to  the  foot  and  wear  long- 
er, as  they  are  kept  away  from  the  center  and  so  chafe 
less. 

To  untie  a  hard  knot  in  a  rope  or  strap,  hammer 
it  on  all  sides  with  a  piece  of  wood,  then  dip  it  in  boil- 
ing water  for  a  moment  or  two.  A  little  soap  will  help. 
With  a  sharp  pointed  instrument  the  knot  may  now 
be  jjicked  loo'^e. 

Knots  will  weaken  a  rope.  The  more  bends  there 
are  and  the  shorter  they  are  the  worse  this  is.  Some 
of  the  most  simple  knots  are  the  most  useful.  A  crown 
knot  is  merely  a  splice  oi  rope  at  the  end,  back  on  it- 
self, to  prevent  unraveling. 

The  principle  of  a  knot  is  that  no  two  parts  which 
would  move  in  the  same  direction  if  the  ropes  were 
to  slij)  should  lie  alongside  of  each  other.  Another 
is  that  a  knot  must  be  so  devised  that  the  tight  part 
of  the  rope  will  Jjear  on  the  free  end  in  such  a  man- 
ner as  to  i)inch  and  hold  it. 

In  making  kncjts  the  bends  in  a  rope  are  the  bight, 
the  loop  or  turn,  and  the  round  turn.  A  bight  is 
made  by  a  simple  bend  in  the  rope,  like  the  letter 
U.  A  loop  is  made  by  passing  the  rope  around  an 
object,  such  as  a  post  or  stick.  A  round  turn  is  an- 
other turn  of  the  rope.  To  remove  a  snarl  in  a  rope, 
draw  out  one  end  as  far  as  possible,  then  open  the  cen- 
ter of  the  snarl  so  it  can  form  a  hole  around  this  free 
end  and  seize  the  entire  bundle,  forcing  it  through  this 
hole,  putting  the  outside  through  first.  This  will  add 
to  the  free  rope  and  if  continued  will  unravel  any 
tangle. 


Removing  Old  Plaster. 

For  removing  old  plastering,  scarcely  any  tool  is 
more  effective  than  a  garden  hoe.  It  will  be  neces- 
sary, of  course,  first  to  prepare  the  way  by  exposing 
a  small  area.  After  that  the  blade  of  the  hoe  may  be 
hooked  under  the  loose  plaster  which  may  be  torn 
away  in  relatively  large  flakes.  For  scraping  out  the 
plaster  that  clings  between  the  lath  a  mason's  trowel 
is  undoubtedly  the  most  efficient  tool  one  can  use, 
though  if  the  plaster  sticks  tenaciously  the  flate  blade 
of  a  spade  may  be  used  to  advantage. 


Wooden  Shoes  Used  on  Concrete  Mixing  Boards. 

The  well-known  tendency  of  cement  to  destroy 
shoes  was  overcome  on  some  work  in  South  America, 
by  the  use  of  shoes  with  heavy  wooden  soles.  Concrete 
was  being  mixed  by  hand  and  the  laborers  could  not 
be  kept  on  the  job  because  the  cloth  slippers  with  rope 
soles  usually  worn  by  them  soon  became  saturated 
with  cement-impregnated  water.  The  difficulty  was 
overcome  by  furnishing  them  with  wooden-soled 
shoes  v^'ith  leather  tops. — A  A.  Northrup  in  News- 
Record. 
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The  Deterioration  of  Concrete  Due  to 

Alkali  Conditions 


IN  recent  issues  of  the  Contract  Record,  notal)ly 
Feb.  13  and  March  20  of  this  year,  we  have  pub- 
lished discussions  of  the  effect  of  alkali  on  concrete. 
The  first  article  mentioned  outlines  the  result  of 
iiivestijj^ations  carried  on  by  the  U.  .S.  Bureau  of  Sur- 
veys and  the  II.  S.  Bureau  of  .Standards  and  our  issue 
of  March  20  contained  an  article  by  Mr.  J.  F.  Greene, 
construction  enf?ineer  of  Carter-] lalls-.Mdinger  Co., 
Winnipejj;,  describing  conditions  in  Western  Canada, 
h'urther  data  on  this  interesting  subject  was  recently 
presented  before  the  F.ngineering  Institute  of  Canada, 
by  a  committee  appointed  by  the  Calgary  Branch. 
This  committee  consisted  of  (leo.  W.  Craig,  city  eng- 
ineer, F.  C.  iMcld,  chemist,  F.  W.  Alexander,  division 
engineer,  C:r.R.,  and  A.  S.  Dawson,  chief  engineer, 
department  of  natural  resources,  CPK.,  all  of  C;il- 
gary.    The  report  runs  as  follows  :- 

As  far  as  j)ublished  print  would  indicate  the  con- 
ditions arising  from  alkali-afifected  concrete  and  the 
theories  regarding  such  are  of  com|)aratively  recent 
date.  The  first  literature  seen  by  this  committee  was 
published  in  1908  by  the  Montana  Experiment  Station ; 
and  since  that  time  the  subject  has  been  investigated 
by  the  Experiment  .Stations  of  Colorado  and  Wyom- 
ing, the  United  States  Reclamation  .Service,  and  the 
United  .States  Bureau  of  Standards. 

The  most  usual  causes  of  the  disintegration  of  con- 
crete may  be  summarized  as, — 

1. — Bad  Workmanship. 

2. — Poor  and  unsuitable  materials,  and  badly  grad- 
ed and  ])roportioned  mixtures,  including  the 
amount  of  water  used. 

3. — Alternate  wetting  and  drying  out,  and  alternate 
freezing  and  thawing  out. 

4. — Destruction  and  removal  of  the  protecting  outer 
skin  from  various  causes. 

.S. — The  presence  of  an  excess  of  alkali  salts. 

It  is  unnecessary  to  mention  the  effects  of  frost 
before  setting,  errosion  of  the  skin  by  excessive  velo- 
cities and  other  mechanical  agencies;  which  to  a  great 
extent  can  be  ])rovided  against  during  construction 
and  subse([uently,  by  various  well  known  methods. 

The  following  remarks  apply  to  various  structures 
in  the  city  of  Calgary,  and  in  the  country  extending 
east  between  Calgary  and  Medicine  Hat — all  of  which 
have  come  under  the  observations  of  the  writers. 

The  aggregates  were  mostly  (1)  Bank  run  gravel, 
(2)  River  gravel.  The  cement  was  all  Western  brands, 
which  had  i)assed  standard  tests ;  and  the  water  was 
from  rivers  and  local  wells.  The  workmanship  was 
good,  and  all  done  under  close  supervision.  The  worst 
conditions  have  been  found  on  ty])es  of  structures 
whose  design  has  necessitated  their  being  back-filled 
on  one  side,  and  subjected  to  heads  of  ground  water 
from  the  same  direction — and  at  or  below  the  original 
ground  surface.  Tlu'se  conditions  seem  to  be  aggra- 
vated where  the  structures  are  subjected  to  dry  and 
wet  surroundings — exposed  to  sun  and  shade  in  the 
winter  months — excessive  velocity — and  where  alkali 
salts  are  most  in  evidence  and  the  ground  wet . 


The  fact  that  the  deterioration  starts  on  the  sur- 
face, extending  inwards,  and  that  the  water  being  car- 
ried by  the  structures  has  analytically  been  shown  not 
to  be  responsible  for  the  trouble,  would  indicate  that 
the  deterioration  was  primarily  caused  by  the  ground 
water,  an<l  its  effects  on  the  concrete.  These  effects 
vary  in  degree  from  the  spalling  off  of  the  surface  in 
what  results  in  a  i)ile  of  loose  gravel  below,  to  a  con- 
dition where  the  mass  becomes  of  a  slimy  consistency 
like  so  much  lime  mortar  or  mud.  As  a  rule  samples 
in  what  might  be  termed  an  intermediate  stage  get 
harder  if  permitted  to  dry  out  in  the  air,  when  they 
become  coated  with  white  powdery  salt~ 

These  observations  have  come  from  a  connnittee 
who  as  individuals  have  had  direct  charge  of  over  250,- 
000  cubic  yards  of  concrete.  The  majority  of  the  work 
is  in  first-class  condition ;  and  the  disintegration  of  a 
very  small  portion  of  the  whole  nmst  be  due  to  some 
extreme  local  conditions  which  exist  at  certain  jxiints 
where  failure  is  taking  place.  The  verdict  has  been 
pronounced  by  one  of  the  most  experienced  chemists 
in  the  Western  United  States,  Mr.  Edmund  Burke  of 
Bozeman,  Montana,  who  had  been  working  with  one 
member  of  this  committee,  that  the  disintegration  is 
caused  by  alkali  salts,  and  that  the  sulphates  are  the 
most  active.  This  is  the  opinion  of  most  of  the  men 
of  the  United  States  who  have  been  working  on  the 
same  problem  for  several  years;  although  there  is  a 
difference  of  opinion  as  to  just  what  change  takes 
place.  F^ither  the  disintegration  is  due  to  the  forma- 
tion of  soluble  compounds  which  are  leached  out  of 
the  concrete,  leaving  it  inert,  or  it  is  due  to  the  di.srup- 
tion  caused  by  the  crystallization  of  the  salts  in  the 
pores,  or  by  chemical  action  of  the  substances  in  solu- 
tion with  the  constituents  of  the  concrete. 

A  brief  study  of  the  geological  conditions  of  this 
part  of  .\lbcrta  show's  that  through  the  cretaceous 
jieriod  great  deposits  of  clay  were  laid  down  in  marine 
water,  this  deposit  subsequently  forming  shale  which 
contains  considerable  alkali  salts.  During  the  Tertiary 
age  glaciers  swept  over  this  country,  covering  the  clay 
to  a  greater  or  less  depth  with  the  present  soil.  Since 
the  glacial  epoch,  erosion  has  carried  many  a  j>ortion 
of  the  glaciated  material,  and  in  .some  places,  espe- 
cially niviiK's  ;in,)  ,1.1, !■....<,■,,„..  h;,.;  left  the  she!'-  — • 
l)osed. 

It  is  tliiTcion'  j)vor);u>K-  uiai  this  shale  and  the  clay 
soils  derived  from  this  shale  carried  the  alkali  salts 
found  in  several  localities  in  which  the  structures  were 
built.  The  glaciated  soil  gives  little  or  no  evidence  of 
the  pressure  of  alkali.  The  structures  placed  in  gla- 
ciated soil  are  therefore  subjected  to  the  least  amount 
of  alkali  salts;  while  those  placed  in  soils  laid  down 
during  the  cretaceous  period  are  subjected  to  the 
greater  amount  of  alkali  .salts.  This  is  probably  the 
reason  why  some  of  the  structures  are  in  perfect  con- 
dition, while  others  are  deteriorating  quite  rapidly. 

Samples  of  soil  were  taken  for  analysis  where  con- 
crete was  failing,  together  with  concrete  both  sound 
and    showing  different   degrees  of  disintegration,   for 
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tlie  purpose  of  determining  whetlier  the  soil  adjacent 
to  the  structures  contained  sufficient  alkali  salts  to  ac- 
count for  the  injury;  and  also  to  determine  whether 
these  salts  had  actually  reacted  with  the  concrete. 
The  sulphates  would  seem  to  be  by  far  the  most  ac- 
tive salt  found,  and  it  is  generally  admitted  that  mag- 
nesium sulphate  is  the  most  active  salts  found  in  the 
alkali  soils.  The  samples  of  soil  were,  therefore,  an- 
alyzed for  sulphates,  which  were  subsequently  calcu- 
lated to  sulphuric  anhydrate  (SO^),  and  a  composite 
sample  for  magnesia  which  was  caluclated  to  magne- 
sia oxide  (  MgO).  Recent  in\estigations  by  the  L'nited 
States  Bureau  of  Standards  show  that  porous  tiles, 
due  to  lean  mixtures  or  relatively  dry  constituencies, 
are  disintegrated  when  exposed  to  water  or  soils  con- 
taining alkali  salts  in  quantities  of  0.1  per  cent  or 
greater.  The  Montana  Itxperiment  Station's  work  in- 
dicated that  good  mixtures  of  concrete  were  disinteg- 
rated when  exposed  to  soil  containing  0.4  per  cent 
or  more  of  alkali  salts.  The  soil  must,  however,  con- 
tain sufficient  moisture  to  allow  for  movement  of  the 
salts.  Any  condition  which  will  tend  to  carry  the  salts 
from  the  .soil  to  the  concrete  will  hasten  the  disinteg- 
rating action,  and  lessen  the  per  cent  of  alkali  neces- 
sary to  cause  destruction. 

'J'able  No.  1  shows  the  analyses  of  various  samples 
of  soil  which  were  in  contact  with  concrete  structures 
where  trouble  has  been  experienced. 

Table  No.   1. 


Sample 

:i 

H 
12 
13 
15 
17 
19 

N.B.  1 
3 

4 


8 
9 
S.H.I 
2 
3 
4 


,H 

!) 

10 

11 

13 


No. 


S03% 

MgO% 

CixO'/c 

5.700 

1.70 

0.523 

0.445 

Coinp.  0.63 

0.210 

1.190 

0.840 

1  930 

0.036 

0.888 

0.690  ^ 

0.388 

0.543 

0.930 

0.765 

■    N.  B.  Comp. 

0.945 

0,006 

0.037 

0.566 

0.453 

0.508- 

0.386'] 

0.690 

* 

0.588 

0,573 

0.550 

0.630 

,     S.  H.  Comp. 
0.033 

0.383 

0.197 

0.680 

0.4oS 

0.269 

0.194 

0.33« 

Inspection  of  this  table  shows  that  there  are  suffi- 
cient alkali  salts  in  all  samples  analyzed  to  have  a  de- 
structive eflfect  on  concrete  of  excellent  quality.  The 
samples  of  concrete  were  analyzed  for  lime  (CaO), 
sulphates  (SO*)  and  magnesia  (MgO).  The  purpose 
of  these  determinations  was  to  ascertain  if  the  per- 
centages of  sulphates  and  magnesium  were  greater  in 
disintegrated  concrete  than  in  sound  portions  of  the 
same  structure. 

A  study  of  Table  No.  2  shows  that  the  per  cent  -of 
sulphates  is  higher  in  the  disintegrated  concrete  than 
in  the  sound  concrete  from  the  same  structure ;  and 
this  is  well  illustrated  in  samples  Nos.  1  and  2,  and 
Nos.  5  and  5a. 

Sample  No.  1  shows  only  a  slight  disintegration, 
but  contains  a  higher  per  cent  of  sidphate  than  sample 


No.  2,  which  had  not  been  acted  ujn)n  by  alkali. 
Sample  No.  5  shows  a  greater  degree  of  disintegration 
than  .sample  No.  1,  and  contains  a  greater  per  cent  of 
sul])hates.  Sample  No.  5a  contains  a  greater  per  cent 
of  sulphates  than  sample  No.  2.  Samples  Nos.  2  and 
5a  were  taken  from  apparently  sound  concrete,  al- 
though it  is  quite  possible  that  sample  5a  represents 
concrete  which  was  slightly  acted  upon. 

Table  No.  2. 

Analysis  of  concrete,  show'ing  per  cent  of  lime 
(CaO)  and  sulphuric  anhydride  (SOs)  and  the  ratio 
ofCaOtoSO»; 


.Sam))le   No. 

CaO 

S(  ), 

SO:, 

CaO 

1 

14.55 

1.02 

7.00 

100 

2 

15.80 

.:i(i 

1.90 

:          100 

4 

0.44 

3.44 

25.8 

:          100 

5 

12.56 

4.65 

37.0 

100 

5a 

1.5.33 

.73 

4.73 

100 

6 

13.84 

3.90 

31.6 

100 

7 

12.11 

2.85 

17.0 

100 

9 

13.96 

3.65 

28.2 

;          100 

10 

15.41 

.85 

5.50 

100 

11 

16.88 

.52 

3.09 

100 

14 

15.53 

.85 

5.45 

100 

Hi 

i:!.4T 

.44 

3.26 

:          100 

IS 

14.89 

.37 

2.50 

100 

IHa 

31.60 

.28 

1.30 

100 

20 

18.53 

2.35 

12.70 

100 

Analysis  of  the  same  brand  of  cement  as  that  used 
in  the  structures  from  which  samples  1  and  5  were 
taken  shows  that  the  ratio  of  sulphates  and  hydrate 
of  lime  varied  from  174  per  cent  SOa  to  100  per  cent 
CaO  to  3.32  per  cent  SOs  to  100  per  cent  CaO.  These 
ratios  show  less  sulphate  than  was  found  in  sample 
No.  5a. 

It  will  be  noted  that  there  were  smaller  percentages 
of  lime  in  the  samples  of  disintegrated  concrete  than 
in  the  samples  of  sound  concrete ;  and  there  is  probab- 
ly a  slight  leaching  of  lime  from  the  disintegrated  con- 
crete, which  would  decrease  its  per  cent.  A  still  furth- 
er and  more  pronounced  decrease  in  the  per  cent 
is  brought  out  in  the  accumulation  of  sulphate  in  the 
disintegrated  concrete.  The  analysis  of  sample  No.  6 
shows  clearly  the  effect  which  sulphates  have  on  con- 
crete, where  we  have  a  ratio  of  31.6  per  cent,  of  SO> 
to  100  per  cent  CaO. 

Samples  Nos.  7,  9,  10  and  11  were  taken  from  a 
siphon.  Samples  7  and  9  were  taken  from  the  outer 
surface  of  the  siphon  and  show  an  accumulation  of 
sulphates.  Sample  No.  11,  taken  from  the  inside  of 
the  pipe,  shows  no  accumulation  of  sulphates.  Sample 
No.  10  represents  the  average  material  in  the  pipe  bar- 
rel. It  is  interesting  to  note  that  the  analysis  of  sample 
No.  10  shows  a  greater  per  cent,  of  sulphates  than 
sample  No.  11,  but  a  much  less  per  cent,  of  sulphates 
than  samples  7  and  9.  The  analysis  of  samples  No.  11 
would  indicate  that  little,  if  any  sulphates,  were  being 
taken  from  the  water  carried  by  the  pipe.  Sample  No. 
14  shows  no  disintegration,  and  the  soil  adjacent  to 
this  particular  structure  did  not  contain  sufficient  al- 
kali to  cause  serious  results.  The  same  remarks  apply 
to  samples  16  and  18. 

The  following  report  on  the  analysis  of  stalactites, 
taken  from  a  large  structure,  should  be  interesting. 
This  information  is  from  O.  E.  Harder  of  the  Con- 
struction Materials  Research  Laboratory,  Lewis  In- 
stitute, Chicago,  and  was  corroborated  in  by  Mr.  J. 
A.  Freeman,  Engineer,  Technical  Division,  Portland 
Cement  .\ssociation,  Chicago. 

Analysis. 

The  chemical   analysis  of  the  sample  of  stalactite 
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fn.in   Ml.   I'.dimiiicl  Burke,  gave  the  foUowiiiK  riMill>;  2— 'lrtatc<l   witli    soap     aiul    alum.    3— Trcate<l    with 

Calcium  (Jxide  (CaO)    iiH.tt  per  cent.  water  gas  tar  aiul  coal  gas  tar.    They  will  he  placed 

(  arl)()ii  Dioxide  (CO-,)  3tt.r>  per  cent.  j,,  jhg  |j(;si  and  worst  localities  that  can  be  found,  and 

i.oss  on  ignition  (CO,  H/))             io.!(  per  com.  will  be  systematically    examined     and    tested  over- a 

( )xi.les'"  AW   ,aT""\ I n..-.  per  cent.  period  of  three  years  or  longer.    It  is  anticipated  that 

MaKiH-.siuni   (Jxide    (Mk<>)    None.  these  investigations  will  hel|)  us  as  well  as  others  who 

Siilpliaies  (SO.)   .N'oTie.  „my  work  along  the  same  lines,  and  be  of  value  to  the 

Rcaciion  with   I'lRnolphtliakin   Decidedly  alkaline  community  at  large.  'I'hey  may  result  not  only  in  gct- 

Coniljiiiing  the  alxtve  radifals  so  that   the  carbon  ^j^g  ^^  ^|,^,  J.^^^^,^  ,,f  ^]^^.  trouble,  but  enable  us  to  dctcr- 

dioxidc-    (CO.)    is   cninbined    with     the    calcium   oxide  ,„j„g  ,,„  j^  ,nixture  and  class  of  work  that  will  .stand 

(CaO)   to  form   caliiuni   carhmu'ite    (CaCO.)   there   is  „p  ;i„d  be  most  economical  as  well. 

left  an  excess  of  calcium  oxide  which,  when  calculated  |„  oonclusion,  a  brief  summary  of  the  original  of 

to  Ca  (Oil ).  i;ives  28.2  per  cent.     The  i-al.ulatcd  <om^  .^\\^^y^  ^.^]^^  ^^.jn  )„.  ,,f  interest  to  members  who  are  not 

position  of  the  stalactite  is:  j)ractical  chemists. 

C'alciuin  Carbonate  (CaCO;,)   117.1  per  cent.  'file  "alkalis,"  as  they  are  called,  are  carried  into 

Calciun,  Hydroxide  Ca  (OH),  ....28.3  per  cent.  ^,^^.  ^^^ji  ^^,jj|,  ^j^^,  ^j|^^.^  elements,  which  form  its  inor- 

Moistnre  l,y  d.tference                         ..-  per  cent.  ^^^^.^  ^^^^^^  ^^^  ^^^  pulveri/.atitm  of  rocks  and  minerals ; 

Conclusion.  the  decomposition  of  inorganic  sediment  hehl  in  solu- 

The  above  results  indicate  that  lime  is  being  leach-  tion  by  water,  by  glacial  action;  seepage  from  rivers, 

ed  out  of  the  cement.  .Some  of  the  calcium  carbonate  and  numerous  other  sources. 

may  come  from  the  water  which  is  coming  in  contact  Oxygen  acts  on  potash,     soda,    lime  and  magnesia 

with  the  ctMicrete.    A  water  which  contains  lime  and  and  forms  what  are  known  as  the  alkali  bases. 

a  considerable  amount  of  bicarbonate   (liCO,)   as  this  OxyKen  nnites  with  potas.siiin,  arid  forms  poiaHli. 

,                      ,                  i    1   »      f  _         t   1,  .*:*„.  ,1..,.  tr^  Oxyifen  unite.s  with  sodnnn  and  forms  soda. 

one  does,  may  be  expected  to  form  stabutttes  due  to  Oxk'cn  unites  with  calcium  and  forms  lime. 

the  hiss  of  carbon  dioxide  and  the  precii)itation  of  cal-  Oxygen  unites  with  magnesium  and  forms  mcKnesia. 

ciuni  carbonate  upon  coming  in  contact  with  air  and  hut 

reduced  Diessure    This.    Call  IC():.)-=CaC():d  l,( )    ])lus  Oxygen  tmitcs  with  silica  and  forms  silicic  acid. 

,.,,,,'                 .^                                 1  r„   ti,   *   ti 1  .; Oxygen  unites  with  carbon  and  forms  carbonic  aciil. 

eo,.    However,  it  seems  imp.,.ssil)le  that  the  cakiu.n  Oxyge*  unites  with  pho.sphorus  and   forms  phosphoric 

hydroxide  Ca  (Oil),  could  have  been  formed  from  the  a^.;,] 

water.     The   water   percolating   through   the   concrete  Oxygen  unites  with  sulphur  and  forms  sulphuric  acid. 

becomes  saturated  with   calcium  hydroxide,  which   is  These  acids  called  metallic  or  mineral  acids  have 

slowly  deposited,  forming  the   stalactites.    .'\lso,  part  a  great  affinity   for  the  alkali  bases  forming  "salts." 

of  the  calcium  hydroxide  deposited  would  be  convert-  ai.d  this  is  where  the  whole  trouble  about  alkali  .soils 

ed  into  the  carbonate,  due  to  the  action  of  the  carbon  begins.    These    mineral    or   metallic   acids   attack    the 

dioxide  in  the  air.     Thus,  Ca(Oin»  i)lus  CO-— CaCO-  alkaline  bases,  with  the  following  resits: 

l)lus  1 1,0  Silicic  acid  forms  silicate  of  potash,  soda,  lime  and  mag- 

]f  the  leachmg  out  of  the  lime  continues  aiul  shows  "'•■''^s„,ph„ri,  ^.jj  j^,^,  ^^i^y.^^^  ^f  p„t„h.  soda,  lime  and 

a  tendency  to  increase,  it  may  be  expected  to  nave  a  magnesia. 

harmful   effect  on  the  concrete.     On  the  other  hand.  Carbonic  acid  forms  carbonate  of  potash,  soda,  lime  and 

if  the  leaching  out  of  the  lime  shows  a  tendencv  to  de-  magnesia.                                                                    ,          .      ,. 

crease,  due  to  a  falling  of  the  pores   in  the  concrete,  ,  Phosphoric  acid  forms  phosphate  of  potash,  soda.  I.me 

,.    ,                      ,           r    ,      J--     ^      ^^t                     .        u      11  a"<'  magnesia. 

slight   or   no   harmful   eltects   to   the   concrete   should  j^  j^  ^,^^  carbonate  of  soda,  or  what  is  commonly 

•"c^i'lt  called  sal-soda,  which  forms  what  is  commonlv  termed 
In  view  of  our  observations  the  conclusion  has  ....j.^^j^  alkali,"  and  the  sulphate  of  soda  commonly 
been  reached  that  we  must  get  away  from  the  idea  that  ^.^^,1^,^  "gi-^uber  salt,"  which  constitutes  what  is  term- 
any  ordinary  foreman  can  handle  concrete,  the  way  ^^  "white  alkali."  The  numerous  other  salts  are  oi 
it  must  be  handled.  We  have  already  revised  our  spe-  ^.^^^gg  formed  by  combining  the  alkali  bases  and  the 
cifications  demanding  better  workmanship— better  j^i,,^.,.^!  acids,  but  these  are  not  so  important  in  this 
materials   where   possible — richer   mixtures    with    less  cctnnection. 

water,  and  closer  supervision  by  men  who  know  the  ^yhen  water  is  brought  into  the  question  the  dis- 

concretc  business  as  a  specialty.  tribution  of  these  salts  is  largelv  aided  bv  the  fact  that 

We  have  already  adopted    the    practice   of  using  ^^^  alkalis  are   extremelv   soluble   in    water.      When 

water,  gas  tar  and  coal  gas  tar  on  the  surface  of  walls  jj^^^.^  soii,tiotis  are  brought  to  the  surface  evaporation 

which  will  be  subjected  to  conditions  which  are  known  ^^^^.^.j,  ^^^^^^  ^^^  j^„  accumulation  of  alkalisalts  becomes 

to  cause  trouble;  but  in  this  connection  it  should  be  ^.vident.   As  is  commonlv  known  these  salts  serionslv 

.  noted   that   any   asphaltic    ])rei)aration    becomes    inert  ^f^^^^^  vegetation  if  present  in  the  soil  in  certain  <juan- 

when   subjected  to  alkali   salts,     and   that  practically  ^■^^^^^^^  jj„,i  j^^c  the  enemies  which  we  will  have  to  tight 

pure  tars  must  be  used.    The  best  possible  drainage  j„  ^^^der  to  save  our  concrete  structures. 

facilities  are  also  being  provided  at  all  structures  built.  

We  have  also  started  in  on  an  elaborate  series  of  .                                    ol  •    i_    -i  i- 

experiments  on  concrete  blocks  10  in.  x  10  in.  x  2  ft.  Electnc    Welding  tor  Shipbuilding 

6  in.,  using  both  Western  and  Eastern  cements,  with  \   special  meeting  of  the  Technical  Commitee  of 

the  following  aggregates.—  Llovd's  Regi.ster  of  Shipping  was  held  on  the  25th  ult. 

A.  .Standard,  e.g.  screened,  wa.she.l  and  graded.  j^.,   consider   the   subject   of   tllG  application   of   electric 

U.   Bank  run,  washed.  ...        ^       t  •    i     -i  i-        »     »u          »      ..     r     i-     •      •■        u 

I     Hank  run   natural  welding  to  shipbuilding  to  the  extent  of  eliminating  by 

I'.ach  in  a   1-2-4  and   1-1 '.-.i  mixture.  Hie  ceinent  this  method  the  use  of  rivets  for  inipt>rtant  structural 

and  water  will  be  chemicallv  analyzed,  and  put  under  connections.      Electric   welding   has,   of   course,   been 

standard  tests.    .Sand  and  gravel  w'ill  be  analvzed  che-  empbned   for  many  years   for  ship  repair  work,  but 

mically  and  phvsicallv.     The  blocks  will  be  1— I'lain.  its  use  has  been  practically  confined  to  parts  of  the 
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structure  not  likely  to  be  exposed  to  important  stress- 
es. In  view  of  the  importance  of  the  subject  to  the  ship- 
building industry  of  the  world,  the  Committee  of 
Lloyd's  Register  has  recently  carried  out  a  series  of 
carefully  devised  experiments  to  determine,  as  far  as 
can  be  done  by  means  of  tests  and  analysis,  the  general 
trustworthiness  of  structural  connections  effected  by 
electric  welding  and  their  capacity  to  stand  the  stress- 
es to  which  they  would  be  subjected  in  practice.  After 
careful  consideration  the  Technical  Committee  has  de- 
cided to  recommend  to  the  (ieneral  Committee  for  ap- 
proval certain  recommendations  put  forward  by  the 
chief  ship  surveyor  as  to  the  conditions  on  which,  as  a 
tentative  measure,  welding  might  be  adopted  instead 
of  riveting  in  the  construction  of  vessels  intended  for 
classification  in  Lloyd's  Register  Book. 


Chemical  Fire  Extinguishers  and  Re-Charges 

The  Association  of  Chemical  Fire  Extinguisher 
Manufacturers  have  issued  a  cautionary  notice  drawing 
the  attention  of  all  users  of  chemical  fire  extinguish- 
ers to  the  fact  that  re-charges  for  these  appliances 
should  only  be  purchased  from  the  actual  manufactur- 
ers of  the  particular  type  of  extinguisher  which  they 
have  in  use.  It  has  come  to  the  knowledge  of  this  As- 
sociation that  certin  people  are  offering  to  suppl}'  re- 
charges for  chemical  fire  extinguishers  of  any  make, 
many  of  which  are  known  to  be  defective  and  will  not 
give  the  same  efticiency  in  action  as  the  proper  re-fills 
supplied  by  the  original  makers  of  the  extinguishers. 
It  is  also  intimated  that  no  firm  belonging  to  the  As- 
sociation will  accept  any  responsibility  whatever  for 
the  inefficient  results  obtained  from  any  chemical  fire 
extinguisher  of  their  make,  unless  it  can  be  proved 
that  the  chemicals  used  therein  were  purchased  from 
them  direct,  or  through  their  authorized  agents. 


Mainly  Constructional 

East  and  Wett— From  Coast  to  Coast 


The  construction  of  the  lower  pier  at  the  Morrisburg, 
Ont.,  dock  has  been  commenced.  Mr.  Wni.  Birmingham, 
contractor,  of  Kingston,  is  in  charge  of  the  work. 

The  Hamilton.  Ont.,  board  of  education  has  changed  its 
decision  as  regards  the  plan  of  the  24-rooni  school  which  it 
is  proposed  to  erect  in  the  east  end  of  the  city.  A  structure 
of  two  storeys  is  to  be  built,  instead  of  one-storey,  as  pre- 
viously suggested. 

Building  pe^rmits  issued  in  Welland,  Ont.,  for  the  month 
of  August  amount  to  a  value  of  $15,760,  as  compared  with 
$11,115  for  the  same  month  last  year.  The  total  for  the  first 
eight  months  of  the  year  is  $.'589,744,  while  for  the  corres- 
ponding period  the  value  was  $18.3,380. 

The  Flexncr-Taylor  Co.  of  Canada,  Ltd.,  has  been  incor- 
porated with  a  capital  of  $50,000,  head  office  at  Montreal. 
This  firm  is  authorized  to  manufacture  and  deal  in  all  kinds 
of  asphalt  and  asphaltic  preparations,  asbestos,  cement,  and 
various  other  building,   paving  and   roofing  materials. 

The  Northern  Construction  Co.  has  been  awarded  the 
contract  for  the  construction  of  the  Pacific  Great  Eastern 
Ry.  52-mile  extension,  north  of  Clinton.  The  tender  was 
$419,000,  on  a  unit  basis,  55^  per  cent,  commission.  There 
will  be  no  commission  on  excess  of  estimate  of  cost.  The 
contractors   are   to    furnish    steam    shovels,    donkey   locomo- 


tives, dump  cars  and  all  rolling  stock  and  construction  equip- 
ment free.  They  will  receive  35  per  cent,  on  the  saving  on 
the  unit  prices.  It  had  been  reported  that  Cotton  Bros,  of 
Vancouver,  whose  bid  was  $318,000,  had  received  the  con- 
tract, but  the  statement. is  now  made  that  this  firm  has  been 
disqualified  on  account  of  its  inability  to  satisfy  the  govern- 
ment's engineers  that  it  is  in  a  position  to  carry  out  the 
work. 

The  erection  of  the  Hunter  Street  bridge  is  under  discus- 
sion by  the  Peterboro  city  council.  A  deputation  from  the 
council  recently  visited  Toronto  to  inspect  some  of  the  struc- 
tures erected  there.  It  is  understood  that  the  Canadian 
Leonard  Construction  Co.,  who  have  built  the  Quaker  Oats 
factory  in  Peterboro  and  have  a  complete  plant  in  the  city, 
will  tender  on  the  construction  of  the  new  bridge. 

It  is  reported  that  the  Spanish  government  has  decided 
to  investigate  a  scheme  for  a  tunnel  under  the  Straits  of  Gib- 
raltar, connecting  Spain  with  Africa,  and  will  have  an  en- 
gineer go  into  the  proposition.  It  is  believed  that  it  could 
be  completed  within  five  years.  The  scheme  is  not  a  new 
one,  having  been  suggested  as  long  ago  as  1898,  by  M.  Ber- 
lier,  at  a  meeting  of  the  Society  of  Civil  Engineers  in  France, 
but  it  was  then  considered  impracticable.  However,  it  has 
been  once  more  revived  by  M.  Henri  Bressler,  who  lately 
read  a  paper  on  the  subject  before  the  same  society. 

On  Aug.  28,  29,  30,  the  thirteenth  annual  convention  of 
the  Union  of  Nova  Scotia  Municipalities  was  held  at  Liver- 
pool, N.S.  The  good  roads  problem  was  the  chief  topic  of 
discussion,  and  it  was  proposed  that  superintendents  in  the 
various  municipalities  attend  a  course  in  road  making  at  the 
technical  college  during  the  winter.  In  order  to  make  this 
practicable,  it  is  suggested  that  a  course  in  roadmaking  be 
added  to  the  curriculum  of  the  Agricultural  College  at  Truro, 
N.S.,  the  matter  having  been  referred  to  Prof.  Gumming, 
secretary  for  the  college,  and  Mr.  W.  G.  Clarke,  chairman 
of  the  provincial  highway  board.  Mr.  Clarke  assured  the  con- 
vention that  the  Provincial  Highway  Board  has  had  the  mat- 
ter under  consideration  and  has  taken  up  with  the  govern- 
ment the  advisability  of  instituting  such  a  department  in  con- 
nection with  the  college. 

The  big  Bucyrus  shovel  employed  by  the  Hydro-electric 
Power  Commission  of  Ontario  in  the  excavation  of  the  canal 
from  the  Chippawa  Creek  to  Queenston  Heights,  has  been 
put  out  of  commission  by  an  avalanche  of  clay  which  came 
down  upon  it  from  the  face  of  the  cutting.  The  slide  was 
from  the  left  bank  of  the  cutting,  and  the  big  machine  was 
driven  backward  about  30  feet,  broken  loose,  and  partly  dis- 
mounted from  the  truck  on  which  it  travels.  Its  backward 
movement  saved  it  from  being  buried  and  more  seriously 
damaged.  Several  workmen  had  a  very  narrow  escape.  The 
boom  of  the  shovel  was  torn  off,  thrown  to  one  side  and 
badly  fractured  in  two  places.  The  cutting  is  about  90  feet 
deep,  and  the  stratum  exposed  is  mostly  of  quicksand  char- 
acter. Above  this  is  a  great  bed  of  red  clay,  and  at  the  sur- 
face several  feet  of  top  soil.  The  digging  of  the  big  shovel 
out  of  the  earth  surrounding  it  is  a  difficult  task.  A  revolv- 
ing locomotive  crane  was  brought  up  from  the  forebay 
works,  near  Queenston,  to  assist  in  the  excavation. 


Personal 

Lieut.  F.  C.  Clemesha,  the  well-known  Regina  architect, 
has  been  listed  among  the  wounded  during  the  recent  fight- 
ing in  France.  Lieut.  Clemesha  left  Regina  in  May,  1915, 
with  a  draft  of  the  40th  Battalion.  Prior  to  enlisting  he  was 
senior  partner  of  the  firm  of  Clemesha  &  Portnal,  architects, 
and  designed  many  important  buildings.  When  competitive 
plans  were  called  for  the  Winnipeg  city  hall,  his  were  award- 
ed the  prize. 
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Guard  St.  Lawrence  Power  Rights 

COMPARATIVELY  little  headway  appears  to 
have  been  made  toward  a  decision  in  the  niatter 
of  the  api)lication  of  the  St.  Lawrence  Power 
Co.  for  permission  to  construct  a  deflecting  weir 
in  the  St.  Lawrence  River  at  the  Long  Sault.  The 
Canadian  Government  takes  the  stand  that  it  is  a  mat- 
ter for  consideration  by  the  two  countries  involved  and 
that  it  is  without  the  jurisdiction  of  the  International 
Waterways  Commission.  On  this  basis  it  is  argued 
that  tlie  proposed  works  would  be  in  direct  contraven- 
tion of  existing  treaties.  The  feeling  is  general  in 
Canada  that  the  St.  Lawrence  Power  Company,  which 
is  a  subsidiary  of  the  American  Aluminum  Company, 
is  making  the  plea  of  war  exigency  to  secure  conces- 
sions which  would  not  be  considered  under  normal 
conditions.  No  doubt  the  suggestion  that  the  con- 
sent of  the  Canadian  Govermnent  would  be  forth- 
coming on  condition  that  the  work  be  removed  within 
a  year  after  the  ending  of  the  war  is  born  of  this 
thought.  Considering  that  the  cost  of  the  weir  is  only 
estimated  at  $125,000  as  comi)ared  with  assets  of  this 
company  which  would  run  into  possibly  one  thousand 


times  this  amount,  the  scrapping  of  the  work  would 
cause  the  company  no  financial  inconvenience.  The 
argument  that  the  whole  thing  is  just  a  "power  grab- 
bing" scheme  seems  to  be  further  borne  out  by  the 
fact  that  this  company  has  large  blocks  of  undevelop- 
ed power  at  different  points  in  the  United  States;  for 
example,  on  the  Tennessee  River,  where  it  is  estimated 
some  400,000  horse-power  is  running  to  waste. 

However,  it  seems  quite  unnecessary  to  '-  .t 

the  present  time  what  the  ultimate  aim  of  ti  r 

company  may  be.  A  great  deal  is  at  stake  in  the 
matter  of  power  development;  comparatively  nothing, 
in  the  matter  of  dollars  and  cents.  If  the  St.  Lawrence 
Power  Co.  does  not  see  its  way  to  make  a  temporary 
investment  of  $125,000,  why  should  not  the  U.  S.  gov- 
ernment do  so.  Indeed,  if  the  Canadian  governnunt 
could  be  satisfied  that  the  request  is  made  in  gin,<\ 
faith,  it  is  quite  conceivable  that  Canadians  are  patrio- 
tic enough  to  donate  to  this  company  the  matter  of 
$125,000,  so  that  the  prosecution  of  the  war  may  not 
be  interfered  with.  If,  however,  the  attitude  of  the 
St.  Lawrence  Power  Co.,  or  the  attitude  of  the  U.S. 
government  is  that  this  weir  should  remain  a  perm- 
anent fixture,  irrespective  of  the  effect  it  may  prove 
to  have  on  conditions  of  flow  in  the  St.  Lawrence 
River,  there  is  no  question  whatever  that  the  matter 
must  be  fought  to  a  finish  by  Canada.  As  between 
our  perpetual  rights  on  the  St.  Lawrence  and  this  baga- 
telle expenditure,  there  is  no  comparison. 


A  Frequent  Gause  of  Explosion 

MANY  of  our  serious  fires  cause  grave  doubt 
as  to  whether  or  not  we  fully  realize  the 
great  danger  of  permitting  accumulation 
of  refuse,  especially  dust  of  various  kind-. 
Large  pieces  of  wood  do  not  ignite  quickly.  If  we 
want  to  kindle  a  fire,  we  reduce  a  large  stick  to  shav- 
ings. If  these  shavings  were  ground  to  a  f)Owder  and 
spread  out  in  a  thin  layer,  they  would  be  more  easily 
lighted  and  would  burn  very  quickly.  If  these  par- 
ticles were  very  fine  and  were  scattered  about  so  that 
they  were  well  mixed  with  the  air,  it  would  not  re- 
<[uire  a  match  to  light  them.  A  ven.'  small  electric 
•  r  friction  spark  might  cause  this  dust  laden  air  to 
take  fire  and  burn  so  rapidly  that  it  would  cause  an 
explosion.  The  main  difference  between  the  halting 
c  mbustion  of  a  pile  of  damp  wood  or  leaves,  and 
the  explosion  which  sends  a  large  projectile  on  its 
way,  is  that  the  wood  or  leaves  burn  slowly,  giving 
time  for  the  gaseous  products  of  combustion  to  dissi- 
pate themselves  without  crowding  or  violent  expan- 
sion, while  explosive  powder  burns  with  such  extreme 
rapidity  that  gas  is  created  faster  than  it  can  find 
vent.  The  rapidity  of  burning,  other  things  being 
equal,  is  largely  a  question  of  exposed  surface.  Sub- 
stances which  at  the  temperature  of  ordinary  flame 
ignite  with  difficulty  or  not  at  all,  will  burn  quickly 
and  even  explode  if  wc  divide  them  into  small  particles 
to  afford  a  sufficiently  large  exposed  surface. 

The  architect  can  assist  in  making  fires  or  explos- 
ions impossible  by  proper  planning  of  factories  and 
other  industrial  buildings,  but  those  employed  in  the 
handling  or  storage  of  all  kinds  of  finely  powdered 
material  must  exercise  common  sense  and  caution. 
Many  varieties  of  finely  divided  matter  will  burn, 
under  favorable. conditions  with  a  speed  that  will  con- 
vert combustion  into  explosion ;  for  example,  dust 
from  grain,  sugar,  paper,  cotton,  leather,  wood,  cork. 
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and  a  host  of  other  materials.  No  material  of  any 
kind  can  be  handled  or  worked  without  giving  off  a 
certain  proportion  as  dust.  We  cannot  handle  or  manu- 
facture without  employing  mechanical  means  that  may 
l)roduce  friction  and  electricity.  Sparks  are  probable 
and  if  conditions  are  favorable  the  dust  ])articlcs  in 
the  air  will  ignite  and  the  possibility  of  a  dangerous 
explosion  is  at  hand. 

Dust,  with  spark  or  flame,  is  eternally  plotting  to 
destroy  valuable  property,  food  stulifs,  and  even  lives. 
Only  by  great  and  constant  vigilance  can  this  enemy 
be  defeated. 


The  Gost-Plus  System 

A  CONTRACT  with  a  fixed  price  is  no  longer  fea- 
sible owing  to  the  unsettled  condition  of  the 
market  for  materials  and  difficulties  and  sudden 
changes  in  the  building  labor  world.  If  the 
])resent  tendencies  continue,  it  will  be  within  the 
bounds  of  possibility  to  see,  in  the  future,  all  building 
operations  of  any  magnitude  carried  on  by  organiza- 
tions furnishing' from  a  single  source  every  sort  of 
technical  service,  as  well  as  all  material  and  labour.  In 
fact,  organizations  of  this  kind  are  already  in  success- 
ful operation. 

In  the  preparation  of  plans,  the  closest  co-operation 
between  the  architect,  owner  and  contractor,  is  neces- 
sary. The  former  should  consult  with  the  latter  as  to 
materials  and  prices,  and  the  owner  should  also  be 
advised  fully  during  the  preparation  of  the  plans  and 
specifications  so  that  the  cost  of  construction  may  be 
kept  within  the  limits  of  the  owner's  desires.  This  is 
j)articularly  necessary  under  the  co.sf-jjlus  system,  as 
all  risk  caused  by  fluctuation  of  prices  will  be  shifted 
from  the  shoulders  of  the  contractor  to  the  owner,  and 
financial  embarrassment  to  the  owner  may  easily  fol- 
low from  excessive  cost. 

The  cost  plus  .system  will,  to  a  certain  extent,  eli- 
minate from  the  building  game  the  spirit  of  trading  and 
business  strategy,  which  will  be  a  big  improvement  on 
the  old  fixed  price  contract  system.  Under  a  fixed 
price  contract  there  was  often  a  feeling  between  the 
owner  and  contractor  that  one  might  take  advantage 
of  the  other  when  the  opportunity  offered. 

It  would  appear  that  the  owner,  under  the  cost  plus 
system,  would  be  assured  a  satisfactory  job  at  a  fair 
price,  a  price  which  will  allow  the  contractor  a  fixed, 
fair  profit.  This  .should  undoubtedly  tend  to  satisfac- 
tion to  all  concerned,  eliminating  the  friction  which, 
unfortunately,  too  often  exists  at  the  completion  of  the 
job. 

Building  During  the  War 

THE  curtailment  of  building  during  the  war   is 
not  a  saving  but  an  expense  because,  through 
lack  of  facilities,  the  cost  of  everything  is  in- 
creased, since  buildings  are  tools  of  indu.stry, 
necessary  for  the  production  of  all  other  tools  of  in- 
dustry in  addition  to  the  necessities  of  life,  food,  cloth- 
ing and  shelter.  • 

Buildings  are  a  source  of  i)roduction  ;  they  create 
rather  than  exhaust  capital.  There  is  no  use  to  which 
raw  materials  can  be  put  that  will  create  more.  Build- 
ings are  a  permanent  form  of  wealth  and  produce 
more  wealth.  Money  tide  up  in  idle  land  is  dead ;  put 
a  building  on  it  and  it  becomes  alivS  and  an  earning 
power.  By  curtailing  the  consumption  of  food,  cloth- 
ing or  luxuries,  we  add  to  the  wealth  of  the  country ; 


by  curtailing  building  we  lose.  If  expansion  to  your 
plant  is  necessary,  don't  postpone  it  until  after  the  war 
in  anticipation  of  lower  cost.  We  must  be  prepared 
for  the  commercial  campaign  that  will,  logically,  follow 
the  war.  Lord  Roberts  preached  preparedness  for 
years,  but  very  little  attention  was  paid  to  his  efforts. 
What  did  this  lack  of  preparation  cost  us  in  British 
blood  and  in  length  of  duration  of  the  war? 

There  is  little  doubt  that  America  will  be  called 
upon  to  supply  industrial  necessities  to  Europe.  The 
warring  nations  in  Europe  have  more  or  less  exhausted 
themselves  in  the  titanic  struggle  and  they  will  be, 
to  a  great  extent,  dependent  on  this  country.  If  we 
"are  not  ])repared  to  compete  at  the  very  outset,  our 
big  opportunity  is  gone.  If  the  essential  industries  are 
hampered  by  lack  of  space  now,  what  will  be  their 
chance  of  engaging  in  competition  with  organizations 
that  have  been  far-seeing  enough  to  prepare  for  the 
extra  load  likely  to  be  placed  u])on  them?  Build  now 
and  be  ready  to  produce  at  the  first  call. 

There  seems  to  be  little  prospect  of  a  reduction  in 
building  cost  for  many  years  after  the  war;  in  fact, 
costs  may  be  even  higher  than  they  are  to-day.  Costs 
are  based  primarily  on  cost  of  labor,  and  it  is  a  well 
known  fact  that  when  wages  have  been  raised,  it  is  a 
most  difficult  thing  to  reduce  them  to  the  old  standard. 

Those  interested  in  construction  generally  begin 
to  realize  that  the  days  of  low  cost — if  they  ever  come 
again — are  in  the  distant  future.  The  war  has  caused 
a  huge  increase  in  all  building  materials.  The  decrease 
in  men  through  losses  in  the  war,  the  rebuilding  of 
devastated  France  and  Belgium,  and  the  consecpient  de- 
mand for  labor,  means  that  under  the  law  erf  supply 
and  demand,  labor  is  going  to  be  high  for  a  long  time 
to  come.  Material  costs  will  also  remain  high  for 
the  same  reason. 

It  would  appear  that  an  unprecedented  era  of  gen- 
eral industrial  activity  is  in  prospect  for  Canada  at  the 
conclusion  of  the  war,  if  Canada  is  in  a  position  to  de- 
liver. Don't  let  us  fall  down — don't  let  Canada  fall 
down.  Let  us  be  in  a  position  to  complete'with  our 
neighbors  and  allies  as  well  as  with  our  enemies. 


Electric  Welding  Stands  the  Test 

AT  a  meeting  of  the  General  Committee  of 
Lloyd's  Register,  the  recommendations  of  the 
Technical  Committee,  following  the  experi- 
mental work  of  the  Chief  Ship  Surveyor,  that 
electric  welding  should  under  certain  conditions  re- 
])lace  riveting  in  ship  construction  were  confirmed. 
The  rules  have  been  devised  on  the  results  of  ex- 
j)eriments  on  electrically  welded  joints,  which  included 
the  determination  of  the  ultimate  strength  of  such 
joints  and  of  the  elastic  jiroperties,  capacity  to  with- 
stand alternating  tensile  and  compressive  stresses, 
such  as  are  experienced  by  ships,  and  also  chemical 
and. microscopic  analysis  to  determine  whether  a  sound 
junction  was  effected  between  the  original  and  added 
metal.  The  results  of  the  test  may  be  considered  on 
the  whole  to  be  very  satisfactory. 

The  regulations  are  divided  into  two  parts ;  the 
first  dealing  with  the  system  of  welding  and  workman- 
ship, and  the  second  with  details  of  construction.  Under 
the  first  heading  attention  is  drawn  to  the  necessity 
for  ensuring  that  the  electrodes  used  are  of  uniform 
and  reliable  quality,  and  that  only  skilled  workmen 
are  employed  under  supervisors  of  proved  ability. 
When  it  is  remembered  that  most  of  the  failures  and 
disappointments   which   have   occurred   in   the   use  o£ 
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electric  welding  have  been  due  to  a  neglect  of  these 
elementary  precautions,  the  flesirahility-  of  these  re- 
(|uircnieiits  will  he  ai)parcnt.  The  si)ecification  of  the 
(U'tails  of  construction  i)rovide  that  all  hutt  and  edge 
connections  must  he  lapped  or  strapped,  the  experience 
derived  from  the  cxijcriments  having  shown  the  greater 
suitability  of  these  forms  of  joint.  A  complete  fillet 
of  welding  is  re(iuired  to  be  fitted  on  each  edge  of  the 
butts  and  landings  of  the  shell,  inner  bottom  and  decks 
and  the  butts  and  edges  of  bulkhead  plating.  In  the 
case  of  angle  connections,  such  as  of  frames  to  shell, 
beams  to  deck  and  bulkhead  stiffeners  to  plating  a 
comi)lete  run  of  light  welding  is  rcfjuired  at  the  heel 
of  the  bar  intermittent  or  tack  welding  at  the  toe. 

The  rules  are  necessarily  of  a  tentative  nature,  and 
will,  no  doubt,  be  modified  from  time  to  time,  in  the 
light  of  the  experience  which  will  be  available  after  a 
few  welded  shi])s  have  been  in  service.  They  have 
been  i.ssued  at  the  present  time  primarily  with  a  view 
to  giving  builders  .some  guidance  as  to  the  lines  on 
which  they  should  proceed,  but  the  Committee  will, 
as  usual,  be  pleased  to  consider  any  alternative  pro- 
l)osals  that  may  be  placed  before  them. — The  Engineer. 


Ethical  Standard  for  Engineers 

TM  1'^  C'lc\  eland  iMigineering  Society  has  appointed 
a  committee  to  make  a  tliorough  study  of  codes 
of  professional  ethics  prepared  by  lawyers,  doc- 
tors, aivhitects,  contractors,  engineers,  etc.  It 
is  the  intention  of  the  Society  to  i)repare  a  booklet  giv- 
ing all  material  of  interest  to  the  members,  in  concise 
form,  David  Gaehr  chairman  of  the  committee  in  an 
address  stated  that  obviously,  a  logical  and  fair  classi- 
fication of  men  engaged  in  engineering  should  be  made 
at  once,  api)rovcd  by  the  national  and  local  societies 
and  brought  home  to  the  public.  Those  who  have 
been  styling  themselves  engineers  without  being  eligi- 
ble to  membership  in  the  profession  should  be  forced 
to  discotitinue  the  use  of  the  title. 

Eliminate  Engineering  Parasites. 

If  those  able  to  produce  evidence  entitling  them  to  be 
called  engineers  will  band  together  in  a  way  that  should 
make  all  professional  men  feel  at  home,  then  the  crafts- 
man, tradesman  and  engineer  |)arasite  may  be  eliminat- 
ed from  the  field  of  professional  engineering.  Then  and 
then  only  can  we  look  forward  to  a  new  era  for  the 
engineer,  an  era  in  which  he  will  jjursue  a  dignified  call- 
ing, the  primary  object  of  which  will  be  service  to 
humanity  and  the  secondary  object,  a  livelihood.  By 
co-operation  through  their  national  society  architects 
have  accqmplished  remarkable  results  in  the  way  of 
gaining  improved  ])ublic  esteem  and  bettered  financial 
returns.  Physicians  and  lawyers  have  taken  advanced 
stands  and  controlled  their  interests.  None  of  these 
])rofessions  would  countenance  many  of  the  conditions 
under  which  the  engineering  labors  heavily. 

We  would  urge  that  members  of  the  Cleveland 
KngineeHng  Society  agree  on  definite  standards  to 
which  a  man  niust  conform  before  he  may  call  him- 
self an  engineer.  Such  standards  should  emphasize 
not  only  technical  qualifications  but  also,  and  as 
strongly,  tho.se  of  character.  If  a  man  would  be  called 
an  engineer  and  be  a  member  of  the  Cleveland  En- 
gineering Society  agree  on  definite  standards  to  which 
a  man  must  conform  before  he  ma\-  call  himself  an  en- 
gineer. Such  standards  should  emi)hasi/.e  not  only 
technical  (|ualifications  but  also,  and  as  strongly,  those 
of  character.  If  a  man  wmild  be  calle<l  an  engineer 
and  be  a  member  of  the  Cleveland  Engineering  Society 


he  should  be  bound  in  honor  by  the  standards  of  ethics 
adopted  by  our  s(K-iety,  irrespective  of  his  business 
relations  or  employment.  Inasmuch  as  the  enforce- 
ment of  a  code  of  ethics  |)ertains  csj)ecially  to  the  local 
societies,  we  should  bring  the  subject  to  their  atten- 
tion, requesting  their  co-operation  in  a  nation-wide 
endeavor  to  raise  the  standing  and  standards  of  the 
profession. 

Marshal  Forces  Not  to  Attack  But  to  Resist. 

The  next  step  is  to  eliminate  from  within  those 
things  which  undermine  self-respect.  For  instance,  cer- 
tain public  and  commercial  enterprises  have  been  quick 
to  recognize  and  exploit  the  vulnerable  side  of  engi- 
neers, .so  that  methfxls  of  obtaining  business  which  at 
one  time  may  have  brought  temporary  gain  for  a  few 
have  develo])ed  to  such  magnitude  as  to  make  it  in- 
creasingly hard  for  honorable  men  to  apply  their 
talent  in  the  jiractice  of  their  profession  in  exchange 
for  reasonable  compensation.  We  must  marshal  our 
forces,  not  to  attack,  but  to  resist,  in  concert,  the  com- 
mon practice  of  exploiting  engineers,  as  well  as  to 
stop  once  for  all  the  reproachable  activities  of  sonic 
engineers  whereby  other  members  of  the  profession 
and  the  public  fail  to  receive  a  square  deal.  It  is 
plainly  wrong  from  a  business  standpoint  for  any  high- 
grade  man  to  render  services  gratuitously  except  in 
emergencies  or  for  obvi(nisly  charitable  reasons.  Char- 
ity extended  in  a  business  way  is  a  farce,  and  nothing 
has  undermined  the  standing  of  the  profession  more 
than  the  placing  of  services  free  of  charge  at  the 
disposal  of  prospective  clients.  Everyone  knows  that 
only  a  small  j)crcentage  of  jiropo.sal  work  ripens  into 
contracts.  Hence,  for  all  "charity"  work  the  wrong 
man  pays,  and  in  the  end  the  public  suffers  injustice. 

Financial   Burden  on   Client  or  Contractor. 

Although  vested  with  great  responsibility  in  large 
enterprises,  the  engineer  leaves  to  the  client  or  con- 
tractor the  financial  burden  of  failure  due  to  his  faul- 
ty specifications  or  design.  This  is  typically  expressed 
in  the  .so-called  "grandfather  clause"  providing  that  if 
specifications  and  drawings  contain  any  omissions  the 
contractor  shall  make  them  good  without  charge. 

.\  committee  on  ethics  does  not  lack  standanls, 
but  its  work  is  to  bring  them  home  to  individuals  in 
instructive  and  forceful  manner.  "If  ye  know  these 
things,  blessed  are  ye  if  ye  do  them,"  must  be  rein- 
f<jrced  by  the  penalty  i)rovided  for  infraction^  of  stipu- 
lated restrictions  and  obligations. 


A  valuable  rust-preventive  coating  for  general 
V)riining  or  finishing  work  may  be  prepared  from  sub- 
limed blue  lead.  The  use  of  two  parts  of  blue  lead  and 
one  part  of  linseed  oil  containing  about  5  per  cent,  of 
turpentine  drier  makes  a  paint  of  the  right  consistency. 
When  this  paint  is  used  for  top-coat  work  in  marine 
exposures — battleship  gray — the  addition  of  1  per  cent. 
of  carbon  black  to  the  blue  lead  aids  in  the  mainten- 
ance of  the  color.  The  ru.st  preventive  value  of  this 
pigment  is  due  to  the  high  percentage  of  lead  oxide 
(litharge). 


The  best  preventive  of  loss  in  coal  .storage  is  to 
inspect  the  pile  regularly.  If  the  temperature  rear' •>  - 
150  deg.  Fah.  the  pile  .should  be  carefully  watchr.j. 
and  if  the  temperature  rises  to  175  dcg.  or  ISO  deg. 
I'ah.  the  coal  should  he  removed  as  promptly  as  pos- 
sible. 7'he  coal  should  be  thoroughly  cooled  before 
being  replaced  in  storage. 
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Any  System  is  Better  Than  the  Lump-Sum  Bid 

The    Ideal   Contract  Stimulates    the    Contractor 
to  Do  His  Best  Work  and  in  the  Shortest  Time 


TH  [•;  volume  of  work  and  the  speed  demanded  by 
the  allied  governments  in  their  emergency  con- 
struction contracts  has  made  practically  impos- 
sible the  usual  lump  sum  bid  of  the  contractor. 
There  have  been  various  other  forms  of  tender  in  use 
both  in  the  United  States  and  Canada,  but  in  the  ma- 
jority of  cases  the  responsibility  and  risks  fall  on  the 
shoulders  of  the  contractor.  Mr.  Henry  D.  Hammond, 
in  the  Engineering  New«-Records,  points  out  the  ad- 
vantages and  the  efficiency  stimulating  features  of  the 
system  becoming  adopted  in  the  United  States  and  it 
appears  that  it  could  be  used  to  advantage  in  Canada. 
Based  on  the  fact  tl^at  anyone  who  takes  a^  con- 
struction contract  will  carry  it  out  to  the  best  of  his 
ability  if  the  possibility  of  his  obtaining  further  work 
and  the  size  of  the  reward  which  he  can  demand  for  it 
depend  on  his  establi.shing  a  reputation  for  doing  work 
that  is  satisfactory  to  his  client  at  the  lowest  possible 
cost,  a  new  way  of  doing  business  between  jirivate  own- 
ers and  ctintractors  has  sprung  up  in  this  country.  The 
su])criority  of  this  method,  which  discards  the  lump- 
sum and  unit-price  forms  of  contract  in  favor  of  the 
percentage  form,  has  long  been  demonstrated  abroad. 
It  owes  its  superiority,  however,  to  the  fact  that  its 
workings  differ  as  widely  from  those  of  the  percentage 
contract,  as  commonly  understood,  and  as  applied  at 
present  on  (iovernment  work,  as  they  dififer  from  those 
of  the  lump-sum  or  unit-price  contract  system. 

The  new  system,  on  which  has  been  built  the  business 
of  many  of  the  largest  and  most  successful  general  con- 
tracting firms  of  this  country,  promotes  efficiency  be- 
cause the  contractor  finds  it  possible  to  obtain  more 
business  directly  in  proportion  to  his  reputation  for 
doing  work  (piickly  and  efificiently.  To  make  the  sy.s- 
tem  effective  the  owner  must  show  comi)lete  confidence 
in  the  ability  and  intention  of  the  contractor  to  deliver 
the  structure  which  the  owner  desires  at  the  lowest 
cost.  The  owner  has  this  confidence  both  because  the 
contractor  has  shown  such  ability  on  previous  work, 
either  for  the  same  owner  of  for  others  to  whom  the 
owner  can  refer,  and  because  the  latter  knows  that 
should  the  contractor  fail  in  point  of  cost,  quality  or 
time  in  meeting  the  requirements  of  the  work  the  con- 
tractor would  lose  his  reputation  and  be  unable  to  ob- 
tain further  business. 

Owner  Assumes  The  Risks. 

As  the  .system  employes  the  percentage  or  fee  form 
of  contract,  the  owner  assumes  the  risks  which  are 
thrown  on  the  contractor  by  the  lump-sum  form  of 
agreement,  and  the  latter  is  left  free  to  devote  his  entire 
energy  to  completing  the  work  in  the  most  efficient 
manner.  As  the  contractor  is  able  to  capitalize  efficient 
work  by  getting  a  larger  volume  of  business  and  charg- 
ing a  higher  rate  of  return  if  his  interest  becomes  one 
with  that  of  the  owner  and  the  engineer  in  producing 
a  structure  which  completely  satisfies  the  requirements 
laid  down  in  the  contract.  As  a  result,  the  system  eli- 
minates the  expense  of  double  control  of  the  work  and 
duplicate  checking  of  all  the  contractor's  operations. 
Moreover,  it  eliminates  the  large  ri.sk  which  the  con- 
tractor assumes  under  a  lump-sum  contract  in  the  inter- 


pretation placed  on  the  specifications  by  the  owner's 
engineer.  For  no  matter  what  this  interpretation  may 
be,  the  owner  is  paying  for  the  work  done  and  the  con- 
tractor is  devoting  his  undivided  attention  to  delivering 
it  as  directed.  It  may  be  said,  then,  that  three  things 
differentiate  the  system  from  jjercentage  contracts  as 
generally  understood  in  this  country :  First,  the  atten- 
tion of  the  owner  to  select  the  contractor  on  the  basis 
of  ])ast  efficiency,  and  to  leave  to  him  the  carrying  out 
of  the  work  just  as  its  design  is  left  to  the  engineer. 
Second,  this  can  be  safely  done  in  spite  of  the  per- 
centage form  of  contract,  because,  should  the  contrac- 
tor fail  in  point  of  cost,  time  or  quality  to  meet  the  re- 
quirements of  the  work,  he  would  injure  his  rejnita- 
tion,  and  diminish  his  chances  of  obtaining  future 
business  and  his  ability  to  secure  higher  returns.  Third, 
the  system  stimulates  the  distribution  of  the  returns 
earned  l)y  the  contractor  through  bonuses  and  increas- 
ed wages  among  the  working  force,  in  the  effort  to 
build  up  the  most  efficient  ])ossible  organization. 

It  is  because  the  incentive  of  private^profit  which  is 
the  distinctive  feature  of  the  lump  sum  contract  is  ab- 
sent in  the  percentage  contract  that  the  latter  form  of 
agreement  is  justly  considered  a  dangerous  one,  which 
if  persisted  in  will  destroy  the  morale  of  the  construc- 
tion force,  prevent  the  development  of  new  methods 
and,  finally,  result  in  stagnation. 

Employees  Benefit  by  Plan. 

'J'he  critics  of  the  system,  wdiich  is  gaining  favor 
.'iniong  private  owners  and  contractors,  however,  nlake 
the  mistake  of  assuming  that  there  can  be  no  motive 
for  the  imi)rovement  of  methods  or  efficiency  except  the 
one  of  financial  advantage  to  the  proprietors  of  the  con- 
struction firm.  As  a  matter  of  fact,  this  motive,  which 
is  admittedly  supplied  by  the  lumj)  sum  contract  system 
of  competitive  bidding,  leax'es  much  to  be  desired.  It 
is  partial  in  o])eration,  impelling  to  action  only  the  own- 
ers of  the  contracting  enterprise.  It  cannot  l)e  ex- 
panded to  the  working  force  except  through  voluntary 
action  on  the  part  of  these  owners,  and  is  rarely  in 
practice  so  extended.  The  new  contract  system,  how- 
ever, suiiplies  the  motive  of  personal  gain  all  along  the 
line  from  the  proprietors  to  the  last  laborer,  through 
high  rates  of  pay  to  efficient  crews  and  bonuses  for 
keeping  the  work  within  the  estimates  of  time  and  cost. 

This  may  seem  a  startling  claim  for  any  form  of  con- 
tract under  which  the  owner  of  the  structure  being  built 
l)ays  all  the  bills  and  in  addition  gives  the  contractor 
an  additional  fee,  whether  fixed  or  a  percentage  of  the 
total  cost,  for  his  experience  and  services.  The  entire 
contradiction,  however,  vanishes  under  scrutiny  of  the 
system  in  operation. 

The  contractor  has  to  sell,  besides  the  labor  and  ma- 
terials which  go  into  his  work  and  the  use  of  his  equip- 
ment and  capital,  a  definite,  tangible  thing.  It  is  diffi- 
cult to  describe ;  but  it  may  be  outlined  as  his  experi- 
ence and  ability  and  his  reputation  for  using  labor  and 
materials  to  produce  good  work  at  the  lowest  attainable 
cost.  Under  the  lump  sum  form  of  contract,  there  is 
no  direct  recognition  of  the  fact  that  this  thing  is 
bought  or  sold.  The  contractor  must  take  his  chances 
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tif  heiiif^  compensated  for  it,  ;iii(l  lie  receives  payment 
for  it  only  when  he  succeeds  in  acconi])lisliin}^  the  work 
s])edtic  under  the  contract  for  less  than  he  has  led  the 
owner  to  believe  that  it  would  cost.  'I'his  com])ensation 
is  knowil  as  profit.  It  extends  only  to  the  owners  of  the 
contractiiiK'  cnteri)rise.  It  is  unclerstood  that  the  con- 
tractor is  entitled  to  it,  but  from  it  must  l)e  deducted 
all  expenses  due  to  the  risks  involved  in  the  work. 
These  include  damage  and  delay  to  the  work  from  na- 
tural causes,  changes  of  mind  on  the  part  of  the  owner, 
and  exi)enses  due  to  a  lack  of  exact  undestanding  be- 
tween the  contractor  and  the  engineer— a  thing  bound 
to  occur  in  some  degree  on  every  contract.  There  is 
always  present  the  temi)tation  to  add  to  the  contractor's 
|)r()fit  by  lowering  the  tjuality  of  the  work  performed, 
with  no,  check  upon  it  except  the  vigilance  of  the  own- 
er and  his  engineer.  The  exercise  of  this  vigilance 
necessarily  produces  constant  friction. 

The  percentage  and  fee  forms  of  contract  recognize 
this  thing  which  the  contractor  has  to  sell,  and  'fix  a 
ci)mpcMisatii>n  for  it.  In  so  doing,  they  properly  trans- 
fer the  normal  construction  risk  from  the  contractor 
to  the  owner.  They  also  remove  the  cause  of  friction 
between  the  engineer  and  the  contractor  by  making  it 
impossible  for  the  latter  to  affect  the  tf)tal  compensa- 
tion for  his  services  by  reducing  the  (juality  of  the  work. 
.\t  the  same  time  these  forms  of  contract  make  it  im- 
])ossible  for  the  contractor  to  alTect  the  annnmt  of  c<im- 
pensation  for  his  services  by  improving  his  methods 
and  increasing  his  efficiency,  and  therefore  they  are 
justly  considered  failures. 

System  Improved  in  This  Country. 

The  actual  form  of  contract  used  in  this  country 
under  the  new  system  usually  includes  time  and  cost 
))enalty  and  bonus  ])rovisions  which  make  it  possible 
for  the  contractor  to  alTect  directly  his  compensation 
on  the  indixidual  job.  This,  however,  is  an  improve- 
ment which  a])pears  to  have  been  grafted  on  the  origin- 
al system  as  commonly  employed  in  Kuroi)c,  where  the 
ex])erience,  ability  and  re])utation  of  the  contracting 
firm  are  evaluated  at  so  much  on  each  new  contract  it 
undertakes,  and  i)aid  for  as  such  regardless  of  the  cost 
of  the  work.  In  operation  this  system  makes  it  inevit- 
able that  the  contractor's  efforts  will  have  a  profound 
effect  on  his  reward.  If  the  contractor  does  not  main- 
tain his  reputation  for  doing  good  work  engineers  will 
not  engage  him.  Thus  he  is  jiut  out  of  business  and  his 
returns  cease,  as  he  has  nothing  left  to  sell.  If  he  lacks 
experience  it  is  impossible  for  him  to  get  work  except 
by  associating  himself  for  a  time  with  contractors  who 
already  have  re])utations.  In  practice  this  has  not  pre- 
ventcil  a  sufficient  number  of  new  firms  from  being  es- 
tablished, and  all  public  engineers  have  at  one  time  or 
another  wished  heartily  that  there  were  some  way  c5f 
keeping  out  of  the  contracting  field  men  wholly  without 
ex])erience.  If  the  contractor  does  not  possess  ability 
to  carry  out  work  efficiently,  if  he  does  not  develop  new 
methods  and  docs  not  improve  the  quality  of  his  ser- 
vice, he  cannot  obtain  an  increasing  jirice  for  it  on 
succeeding  jobs ;  and  if  he  actually  recedes  in  ability 
and  suffers  in  reputation,  he  must  expect  a  smaller 
return,  and  in  a  short  time  will  be  unable  to  obtain 
work. 

In  order  to  do  his  work  better  than  the  next  man, 
and  obtain  an  increasing  xdlume  of  it  on  which  to 
realize  increasing  returns,  the  contractor  employs  the 
best  men  that  he  can  find.  They  contribute  to  his  busi- 
ness bv  lowering  the  co^^t  of  bis  work,  and  he  is  able 


to  j)ay  them  more  l)y  demonstrating  to  each  succeedin); 
owner  that  they  are  worth  it.  In  this  way  the  increas- 
ing rewards  which  can  he  won  by  the  progres.'iive  con- 
tractor under  the  .system  are  distributed  all  down  the 
line  instead  of  being  concentrated  in  the  hands  of  only 
those  persons  who  have  invested  capital  in  the  busi- 
ness. For  a  su])erintendent  who  has  done  a  particular 
piece  of  work  for  10  per  cent,  less  than  the  original  esti- 
mate, the  contractor  can  easily  ask  and  secure  a  large 
increase  on  the  next  job.  In  the  same  way,  if  he  has 
an  efficient  crew  of  riggers  or  pipe  fitters,  the  contrac- 
tor can  easily  show  his  client  from  the  cost  sheets  of 
l)ast  work  that  these  men  are  worth  more  than  pre- 
vailing rates.  Not  only  is  it  possible  for  the  contractor 
to  do  this,  but  it  is  the  most  natural  thing  for  him 
to  do  un<ler  the  .system,  because  it  is  to  his  immediate 
interest  to  build  Up  and  hold  the  best  organization 
that  he  can  f)btain. 

Competitive  Bidding  Unsatisfactory. 

Under  the  system  of  competitive  bidding  contracting 
is  a  hand  to  mouth  game.  There  is  nothing  to  prevent 
persons  w-ithout  exjjerience  or  organizatif)n,  but  whf) 
can  secure  financial  l)acking,  from  stepping  in  and  tak- 
ing work  from  reputable  contractors  at  figures  that  are 
too  low  to  compensate  for  the  work  performed.  As 
a  matter  of  fact,  just  this  happens  every  time  some 
new  class  of  construction  gains  the  reputation  of  being 
profitable.  Where  it  becomes  known  that  large  returns 
have  been  made  in  the  past,  bonding  companies  and 
banks  are  willing  to  back  anyone  entering  the  field  A 
few  years  ago  this  condition  developed  on  state  high- 
way work  throughout  the  country,  and  it  was  not  equal- 
ized until  the  public  and  the  rep\Jtablc  contractors  had 
suffered  severely  and  many  would-be  contractors  with 
their  backers  had  sustained  heavy  losses. 

Under  the  new  sj'stem  the  contractor  is  assured  of 
work  in  nf)rmal  times  so  long  as  he  maintains  his  repu- 
tation. The  business-getting  methods  employed  arc 
simple  and  eliminate  all  motives  for  disguising  costs. 
The  contractor  estimates  the  work  on  the  informatif>n 
which  the  engineer  has  available,  just  as  in  competitive 
bidding,  and  tells  the  owner  the  limits  within  which  the 
contsruction  cost,  including  overhead,  will  fall  under 
his  management,  and  sets  a  price,  either  a  lump  .sum 
or  a  percentage  of  the  cost  of  the  work,  on  his  own  ex- 
|)erieuce  and  ability  to  carry  out  the  work. 

Where  the  value  to  the  owner  of  the  completed 
structure  is  great,  as  is  fre(|uently  the  case,  and  a  saving 
of  time  will  warrant  additional  construction  expense, 
this  factor  is  considered  in  estimating  the  work. 

It  will  thus  be  seen  that  the  contractor's  success 
under  this  system,  both  in  procuring  work  and  in  build- 
ing uj)  the  rate  of  return  to  himself  and  his  organiza- 
tion, depends  absolutely  on  his  ability.  If  a  contractor 
cannot  progress,  cannot  build  up  and  strengthen  his 
organization,  he  cannot  hope  to  expand  his  business 
under  this  system.  If  he  cannot  hold  his  own  with  the 
field,  it  will  be  impossible  for  him  even  to  remain  in 
business. 

There  are  many  legal  difficulties  in  the  way  of  adopt- 
ing such  a  system  on  public  work,  besides  the  great 
political  difficulty  of  obtaining  as  good  management  by 
tiovcrnment  bodies  which  supervise  construction  work 
as  there  is  by  private  enterprises  which  require  new 
building.  .\t  the  |)rcsent  time,  however,  the  Govern- 
ment of  the  United  States  has  swept  away  legal  diffi- 
culties, has  neutralized  to  a  considerable  extent  political 
difficulties,   and    has   awarded    not   onlv   construction 
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work,  hut  contracts  for  the  production  of  all  sorts  of 
materials  and  implements  of  war,  on  a  ])ercentage 
basis. 

Jt  would  he  an  easy  matter  to  convert  this  ])ercent- 
age  system  to  the  one  outlined  here.  The  (iovernmcnt 
has  already  set  up  machinery  for  evaluating  the  re- 
putation and  ahility  of  construction  contractors,  muni- 
tion makers  and  others  who  furnish  the  (iovcrnment 
with  supplies.  Jt  could  well  go  a  stej)  further,  use 
this  machinery  in  measuring  the  performance  of  these 
contractors  on  the  work  which  they  have,  award  future 
work  on  the  basis  of  this  information,  discard  the  pre- 
sent double-control  system  and  trust  the  ■contractor  to 
deliver  the  work.  The  (lordian  knot  of  illegality  has 
already  been  cut,  and  there  is  no  reason  why  we  should 
not  go  beyond  the  percentage  system  and  instiute  real- 
ly efficient  methods. 

Would  Stimulate  Production. 

Not  only  would  the  system  stimulate  production 
efficiency  on  all  (iovernment  contracts,  but  it  would 
throw  a  new  light  on  all  questions  of  difference  be- 
tween capital  and  labor  over  the  division  of  the  re- 
wards. For  there  would  be  no  jirofits  to  tfie  owners 
which  could  possibly  be  increased  or  -decreased  at  the 
expense  of  labor  or  by  manipulation.  The  owners  and 
managers  would  be  paid  for  their  services,  skill  and  re- 
sources a  just  figure  which  had  been  publicly  fixed  af- 
ter considering  all  the  facts,  and  which  would  be  sub- 
ject to  variation  only  as  they  proved  themselves  more 
or  less  efficient  than  they  had  originally  been  judged 
to  be.     Moreover,  it  would  be  possible  to  extend  the 


increased  rewards  for  efficiency  to  the  working  force 
through  action  of  the  management,  with  the  sanction  of 
the  (iovernment.  which  would  be  warranted  by  definite 
facts  and  figures  of  production.  The  management 
wf)uld  have  a  direct  incentive  to  ])ursure  thi^5  course, 
since  only  in  this  way  could  it  build  up  a  more  efficient 
force,  decrease  its  unit  cost,  increase  its  output  and 
secure  higher  returns.  And  the  Government,  confident 
that  it  controlled  the  contractors  through  its  means  of 
measuring  their  efficiency,  could  r-educe  its  heavy  ex- 
])enditures  under  the  present  harassing  and  unproduc- 
tive system  of  supervision  and  control. 

Some  improvement  over  the  present  methods  of 
contracting  followed  by  the  Government  must  come, 
as  the  demand  for  it  is  practically  universal,  h'veryone 
will  admit  that  the  system  of  competitive  bidding  can- 
not be  relied  upon  to  satisfy  the  needs  of  the  present 
crisis,  while  the  percentage  and  fee  forms  of  contract, 
which  give  the  contractor  no  immediate  incentive  to 
better  and  more,  economical  work,  are  being  assailed 
and  have  already  been  revoked  in  im])ortant  cases.  It 
would  seem  that  the  system  which  has  i)roved  so  suc- 
cessful in  Europe:  which  has  established  itself  lirnily 
after  some  years  of  trial  wherever  it  can  be  legally  used 
in  this  country ;  which  furnishes  an  incentive  to  effi- 
ciency not  only  to  the  owners  and  managers  but  to  the 
entire  working  force;  which  substitutes  ])owerful  mo- 
tives to  co-o])eration  for  the  divergent  motives  which 
lead  to  constant  friction  under  other  contract  forms; 
and  wJiich  tends  to  stabilize  business  and  increase  pro- 
auction,  should  receive  most  serious  consideration. 


Practical  Points  in  the  Design  and  Construction 

of  Partitions 


By  H.  L.  Barractough* 


LIKIC  many  other  things,  tlie  war  has  brought 
partitions  into  an  almost  endless  nundicr  of  us- 
es, one  of  which  has  been  for  the  building  of 
huts  and  houses.  Though  this  may  be  new 
to  sc^me,  the  writer  has  been  concerned  in  the  build- 
ing of  schools  and  sanitoriums  with  plaster  slabs, 
cement  rendered  outside,  and  those  places  stand  to-day 
as  when  erected. 

Simple,  as  it  may  seem,  the  erection  of  partition 
slabs,  as  experience  has  proved,  should  be  entrusted 
only  to  the  hands  of  men  used  to  this  particular  class 
of  work.  A  badly  built-up  job  is  sure  to  develop  cracks 
in  unthought-of  places,  the  blame  very  often  being 
fixed  on  tlic  manufacturer  of  the  particular  partition 
slabs.  This  long-sufTering  individual  very  often  has 
little  means  of  replying  to  the  criticisms,  where  the 
slabs  alone  are  supplied  by  him. 

There  are  several  kinds  of  partition  slabs  manu- 
factured and  on  the  markets— breeze,  pumice,  plas- 
ter and  clay — each  of  which  has  its  special  claims. 

Plaster,  until  recently,  has  been  the  most  common 
in  use,  and  has  many  advantages  over  breeze  slabs. 
Solid  ])laster  slabs  are  light,  easily  fixed,  with  little 
or  no  waste  in  erection.  When  up,  they  form  a  solid 
wall,  hygienic  in  all  ways,  as  every  possible  lodg- 
ment for  dirt  and  vermin  is  effectually  closed  after 
the  walls  have  been  plastered  out,  and   are   fire  and 
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sf)und-iesisting,  ])rovided  the  work  has  been  executed 
by  skilled  labor,  which  goes  largely  to  case  the  ques- 
tion of  after-cracks. 

My  opinion  is  that  hollow  plaster  slabs,  although 
lighter,  have  some  objectionable  features,  the  com- 
pressional  strength  of  the  slab  having  been  some- 
what destroyed  through  the  apertures ;  and  further, 
if  spiking  is  resorted  to  for  fixing,  very  often  the 
s])ikes  crack  the  slabs  when  beintr  driven  in.  and  gen- 
erally weaken  the  whole  wall. 

In  fixing  plaster  partition  slabs,  it  is  essential  that 
the  suction  should  be  destroyed  by  applying  a  thin 
cement  wa.sh,  and  that  they  should  be  well  bedded 
in  plaster  in  preference  to  spiking. 

It  is  ])referable  that  all  slabs,  used  for  partition 
work,  should  l)e  tongued  and  grooved  horizontally 
and  vertically,  and,  in  fixing,  the  grooves  should  be 
placed  upwards  and  the  joints  broken,  as  in  brick 
work,  and  the  vertical  joints  carefully  grouted  in  with 
plaster,  both  where  they  join  up  to  the  door  frames 
or  brick  walls,  and  where  they  butt  against  each 
other.  Where  a  slab  has  to  be  cut  it  is  advisable  to 
form  a  groove  by  scooping  a  piece  out. 

Plaster  slabs  have  been  successfully  used  for  ex- 
ternal works  fixed  on  wood  framings  and  faced  with 
tiles,  but  this  is  an  expensive  form  of  work,  and  if 
not  carried  out  by  experienced  labor  the  tiles  are 
liable  to  come  ofT. 

Seven  years  ago,  2-in.  plaster  slabs  were  used  for 
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iiitt-iiial  and  cxti-nial  walls  of  a  ^clll>^,l  in  N'mtlunn- 
herland.  'i'lie  slal)s  vvt-re  fixed  to  wood'  fraininj^^  on 
outside,  rendered  over  surface  with  cement,  mortar 
floated  to  an  even  surface  and  rf)Uf;li  cast  with  a 
mixture  of  slajj;  and  i)ea  gravel,  1-in.  internal  slahs 
nailed  to  framinf.^  tloated  and  skimmed  with  washed 
haired  lime  and  putty,  and  finished  with  putty  and 
plaster  throufjhout,  a  dado  of  3  ft.  6  in.  being  formed 
with  Portland  cement  hack,  and  finished  with  Kcene's 
cement  face,  trf)welled  smooth.  It  has  proved  a  very 
satisfactory  construction  as  well  as  cheap. 

A  well-known  firm  has  recently  introduced  a  ])!as- 
ter  slab  with  a  special  face  to  receive  cement  render- 
ing;; for  external  work,  and  they  claim  that  it  will 
withstand  the  weather  for  20  years  without  being  re- 
rendere'd.  These  have  been  used  for  external  works 
on  several  jobs  in  the  Midlands,  and  would  apjjear  to 
be  eminently  suitable  for  a  cheap-system  c(Jttage  or 
bungalow  building.  This  system  could  l>e  used  in 
conjunction  with  light  reinforced  concrete  piers  and 
beams  or  wood  framing,  and  has  the  advantage  of 
being  a  very  rapid  construction.  Doors  and  windows 
can  practically  be  fixed  in  any  position,  as  the  o])en- 
ings  can  easily  be  cut,  after  the  wall  is  u]),  without 
much  danger  of  damaging  other  parts. 

'I'he  foundation  need  only  be  9  in.  dejjth  of  good 
concrete  under  the  wall,  wejithered  on  the  outside 
doing  away  with  the  necessity  of  any  damp  course. 

The  i)uniice  slal)  is  a  very  light  form  of  construc- 
tinn,  convenient  to  handle,  and  is  manufactured  frcjm 
pumice  and  volcanic  sand  (imported  from  Italy) 
mixed  with  ])ortland  cement.  These  slabs  form  a 
rigid  construction  when  up.  Nails  can  readily  be 
driven  into  them  and  take  a  good  hold,  doing  away 
with  the  necessity  of  plugging  for  fixing  skirtings 
or  picture  rails. 

The  hollow  terra  cotta  partition  tile  is  well  known 
to  niany,  and  can  be  obtained  in  difYerent  sizes  from 
several  firms,  and  has  the  advtangc  of  being  easily 
hi^aulled.  It  can  be  obtained  with  a  keyed  or  smooth 
fact,  and  is  being  used  just  now  extensively  for  ex- 
terior work.  It  is  easily  l)uilt  up,  the  horizontal  joints 
being  bedded  with  cement,  and  the  vertical  joints 
grouted  up,  and  seems  to  be  (juite  effective  in  with- 
statiding  the  weather  but  it  has  only  come  into  i)rom- 
inent  use  iov  this  purpose  recently,  owing  to  the  pres- 
ent shortage  of  other  materials,  and  it  remains  to 
be  proved  what  effect  time  will  have  on  it.  I  am 
lnjwever,  strongly  of  the  opinion  that  there  are  _sev- 
erS^  jjoints  in  its  favor  for  this  jjurpose,  being  cheap- 
er'iJhan  a  brick  wall  of  the  same  thickness,  re- 
si^a^ihe  damp  better  and  insures  a  more  even  tem- 
|)iii|ttiOre,  but  does  not  leiid  itself  to  nailing.  Where 
it  '^necessary  to  fix  skirtings  and  rails,  ])rovision 
sl^tijd  be  made  for  same  at  the  time  of  erection  by 
cawSfilly  inserting  plugs  in  the  joints.  .Should  this 
nii^ryb*  done  at  the  time  of  erection,  and  it  is  found 

jSsary   to   fix   electric   fittings   or   hook   rails,   the 

|9  should  be  cut  out,  and  a  plug  built  in,  as  any 
Vpt   to   drive   a   nail    into   the   tile   is   generally   a 
____        besides  being  liable  to  break  the  face  <if  the 
ihfe  tile. 

Those  of  us  who  have  had  to  do  with  partitions 
kniTW'  only  too  well  that  they  mostly  have  the  annoy- 
ing; habit  of  showing  cracks  which  more  often  than 
not  go  right  through.  These  cracks  may  develop  from 
cither  of  the  following  causes: 

'i'he  cracks  generally  occur  just  under  the  ceiling 
or  near  the  walls  and  door  frames,  or  at  top  corners 


111  dour  liaiiif-.  I  lie  cracks  at  the  lop>  or  by  tiie  walls 
may  be  caused  by  variation  of  tcniperat'irc,  causing 
expansion  or  contraction,  or  through  the  supiK>rts 
deflecting  or  settling.  Cracks  also  are  getierally  to 
be  found  on  top  stories  of  buildings  with  large  flat 
roofs,  owing  to  the  expan.sion  of  the  flat  as  well  as  the 
partition,  and  up  to  the  present  I  have  not  seen  any 
successful  nieth(jd  of  stopping  this  (Kcurring  with  a 
built-up  jjartition,  for  even  when  cut  and  carefully 
filled  in,  the  cracks  will  readily  appear  again. 

The  cracks  on  doors  are  particularly  noticeable 
when  the  jambs  project  a  few  inches  above  the  frame, 
and  this  is  caused  by  the  wcxxl  frame  swelling, 
through  absorbing  the  moisture  front  the  partition 
whilst  it  is  being  erected.  These  can  generally  be 
stopped  U])  successfully  if  cut  out  and  filled  in,  after 
the  partition  has  had  time  to  dry  out,  and  will  not 
appear  again,  provided  the  (Unir  frames  are  fixed 
rigidly  enough  to  prevent' the  partition  from  being 
shaken  when  the  door  is  shut  <|uick1y.  'I'he  best 
remedy,  however,  is  to  prevent  this  by  stopping  the 
door  jambs  oflf  flush  aiul  carrying  the  ])artition  over 
in  one  slab.  This  method  is  now  reccjgnized  by  most 
practical  fixers  as  the  best,  and,  with  few  exceptions. 
is  carried  out  wherever  possible. 

The  position  of  a  partition  is  too  often  left  to  be 
settled  after  the  floor  and  beams  are  all  in,  and  then 
it  is  |)laced  anywhere,  whether  the  weight  is  supjxirt- 
ed  by  a  main  beam  or  only  by  the  floor,  away  more 
often  than  not  gets  jjlaced  on  the  flf)or,  away  from 
the  main  beam,  which  may  only  be  calculated  to  carry 
a  loa<l  of  100  lb.  per  sq.  ft.,  whereas  many  3-in.  par- 
titions, when  plastered  both  sides,  weigh  18  lb.  per 
S(piare  foot,  and  10  ft.  is  quite  an  ordinary  height  for 
such  a  partition,  therefore  1  ft.  run  would  weigh  180 
lbs.  The  hea\iest  articles  of  furniture  in  domestic 
buildings  are  generally  jdacetl  against  the  partition, 
and  in  an  oflice  it  is  quite  an  t)rdinary  occurrence  to 
find  a  heavy  safe  one  side  and  a  tier  of  shelves  filled 
with  books  and  papers  on  the  other.  Taking  the  total 
weight  of  the  safe  at  15  cwt.  placed  in  the  centre  of 
the  bearing,  and  the  bookcase  at  2  cwt.  per  fcKit  run. 
we  find,  if  a  3-in.  partition,  12  ft.  wide  by  10  ft.  high, 
happens  to  be  placed  on  the  floor,  we  get  the  follow- 
ing load  per  sipiare  fmit  in  that  particular  place: 
.till,  iiartition— IS  lbs.  per  sq.  ft.  x  18  ft.  wide  x  10  ft. 

liiKh=:i  (listrilxiled   load   of    2,160  Ih-s. 

1   saff=:i  distril>utcd  load  of  30  cwt.  = 3.360  ll>s. 

I  tier  of  shclve.s  10  ft.  wide  at  2  cwt.  per  ft.  run  = 

30  cwt.  =   .    .    2.240  lbs. 


Giving  a  total  load  of 


.7.760  lb.s 


TakitiK  the  width  of  floor  occupied  as  3  ft.  x  12  ft.  =  36  sq  ft 
Theref1)re,  7.7(iO  lb.  divided  by  36  equals  215.5  lb. 
per  s(|uare  fot)t  on  this  ])articular  portion  of  the  fl<K>r. 
which  is  more  than  double  what  the  floor  and 
main  beams  were  calculated  to  carry,  and  except  for 
the  large  safety  factor  required  by  the  authorities 
there  would  be  more  than  mere  cracks  appearing. 
The  writer  is  strongly  of  the  opinion  that  the  jiosition 
of  all  partitions  wherever  i)ossible  should  be  settled 
at  the  time  of  planning,  and  proper  beams  arranged 
to  carry  them,  and  when  this  cannot  be  done  it  is  ad- 
visable wherever  possible  to  have  partitions  ca.st  in 
situ  and  reinforced  with  small  steel  rods,  forming  a 
beam  from  wall  to  wall.  This  methtxl  has  been  car- 
ried otit  by  me  and  has  always  proved  most  satisfac- 
tory, and  helps  very  considerably  to  tie  the  wall  and 
distribute  its  load  more  evenly,  and  costs  little  more 
than  a  built-up  partition. 
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Dominion   Rubber   System's   New   Home   for   Employees 


THE  illustration  shows  the  new  Dalhousic  Hall 
erected  by  the  Dominion  Rubber  System  as  a 
home  for  women    and    girls    employed  at  the 
Maple    Leaf    Rubber    Factory,  Port  Dalhousie, 
Ontario. 

The  entrance  to  Dalhousie  Hall  on  Main  St.  is  of 
carved  stone  and  is  ornamented  with  tasteful  electric 
light  standards,  the  main  doorway  being  slightly  above 
the  level  of  the  street.  Through  a  pair  of  French  doors 
of  solid  oak,  the  visitor  enters  a  lobby,  where  a  short 
stairway  leads  to  the  level  of  the  main  floor,  six  or 
eight  feet  above  the  street.  Another  pair  of  doors  leads 
thence  into  the  main  hallway,  and  to  the  large  recep- 
tion room  extending  across  the  full  width  of  the  build- 
ing and  divided  into  two  sections  by  the  hallway. 
The  section  on  the  right  is  used  as  a  living  room,  and 
that  on  the  left  is  a  music  room.  Both  are  furnished 
with  furniture  including  tables,  chairs,  pianola,  etc., 
which,  with  the  hangings  and  pictures,  show  careful 
selection  as  to  harmony  of  color  and  design.  The 
main  hall  is  carried  through  the  centre  of  the  building 
to  the  entrance  of  the  dining  room,  the  vista  from  the 
entrance  extending  through  the  glass  doors  of  the 
dining  room  to  a  large  fire-place  immediately  ()])posite 
the  entrance. 

French  oaken  doors,  of  the  type  already  referred  to, 
are  a  notable  feature  of  the  designing 
throughout  the  building;  these  doors 
separate  main  hall  from  dining  room, 
and  all  stair  halls  from  main  halls  on 
each  floor,  thus  providing  plenty  of 
light  and  at  the  same  time  effectively 
separating  each  apartment.  The  wood- 
work throughout  is  of  hardwood,  satin 
finish. 

Reverting  again  to  the  main  hall, 
this  is  flanked  on  the  left  with  another 
small  reception  room,  an  ample  sized 
cloakroom,  and,  further  in  rear  adjoin- 
ing the  djning  room,  the  office  of  the 
Social  Secretary.  The  dining  room 
with  its  polished  maple  floor,  large 
brick  fireplace  extending  to  the  beam 
ceiling,  and  windows  in  pairs  on  east 
and  west  sides,  is  a  most  attractive 
room.  It  is  furnished  with  twelve  cir- 
cular tables,  having  a  maximum  seat- 
ing capacity,  without  crowding,  for  72 
persons. 

In  the  rear  of  the  dining  room,  and 
extending  across  the  width  of  the 
building,  is  a  most  thoroughly  equip- 
ped kitchen,  with  every  facility  for 
rapid  service  of  appetizing  meals.  An 
unusually  large  electric  range  occupies 
a  central  position.  A  large  refrigerator 
on  the  main  floor  is  sup])lemented  by 
a  cold  storage  compartment  in  the 
basement. 

The  basement  floor,  which  is  suffi- 
ciently elevated  to  be  very  well  lighted, 
includes  a  recreation  room  appropri- 
ately decorated,  suitable  for  the  enter- 
tainment <if  a  large  number  of  guests. 


l-'urniture  includes  tables,  chairs,  piano,  etc.  A  laun- 
dry, with  several  sets  of  stationary  tubs,  ironing  boards 
with  electric  irons,  drying  closets,  etc.,  is  also  includ- 
ed on  this  floor.  The  heating  equipment  for  the  build- 
ing,— a  Spencer  steam  boiler  system — fuel  storage, 
complete  water-works  .system  comprising  electrically 
driven  pumps  and  storage  tanks  for  hard  and  soft 
water,  are  also  included  in  the  basement  equipment. 

The  first  and  second  floors  are  used  for  completely 
furnished  bedrooms.  The  furniture  for  these  rooms 
was  specially  designed,  principally  in  ivory  enamel 
finsh.  Dra])eries  and  rugs  for  these  rooms  are  in  a 
variety  of  tones  to  harmonize  with  the  furniture. 

At  the  rear  of  the  building,  balconies  on  each  floor 
give  views  of  Lake  Ontario,  which  is  but  a  couple  of 
hundred  yards  distant.  A  .splendid  bathing  beach  is 
in  close  proximity  and  Mr.  Rieder  has  kindly  jjermit- 
ted  the  erection  of  suitable  buildings  on  his  projierty, 
fronting  on  the  lake  shore  above  the  beach,  for  use 
of  residents  of  Dalhousie  Hall. 

Much  credit  is  due  to  Miss  D.  Rieder,  Social 
Secretary,  for  the  excellent  taste  in  which  the  build- 
ing is  furnished  throughout,  and  for  the  admirable 
manner  in  which  the  home  is  conducted. 

The  enter])rise  is  one  which  places  the  Dominion 
Rubber  System  as  a  leader  in  movements  having  for 
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tluir  lihjfct  tlic  welfare  f)f  (.Miiployces.  It  is  in  keeping 
with  tlic  ])niprcssive  policy  taken  by  the  company, 
nruler  the  presidency  of  Mr.  Kieder,  and  heretofore 
evidenced  by  a  continuity  of  interest  in  the  welfare  of 
all   Dominion   Kiiliber  System  employees. 

Credit  must  be  also  given  to  Mr.  P.  Y.  Smiley, 
footwear  factory  manager,  for  the  zeal  and  interest 
he  has  manifested  in  this  project.  He  has  ably  sup- 
]K)rted  Mr.  Rieder  in  providing  a  home  that  is  easily 
the  best  and  most  complete  of  its  kind  in  Canada. 


Sewage  Disposal  at  Maidstone 

" By  T.  F.  Bunting'  

IN  ISXiS  the  sewage  of  Maidstone  was  conveyed  by 
gra\'itation  to  works  1  mile  above  the  locks  at  A1-. 
lingtoii  and,  after  screening  and  ])reci])itation  by 
lime,  the  effluent  was  diluted  with  50  ])er  cent. 
of  river  water  and  then  discharged  into  the  tidal  por- 
tion of  the  Med  way  a  few  yards  below  the  locks.  Need- 
less to  say,  this  method  was  unsatisfactory,  and  that, 
beyond  keeping  the  sludge  out  of  the  river,  very  little 
purification  of  the  effluent  was  obtaiiied;  and  during 
flood  tide  the  proportion  of  effluent  to  river  water 
in  the  neighborhood  of  the  locks  gave  rise  to  numerous 
complaints  oif  nuisance.  About  the  year  If^QB  the 
tank  capacity  for  precii)itation-was  only  equal  to  about 
two  hours'  flow  of  sewage.  The  e.x])criments  were 
made  on  a  considerable  scale,  with  tlouble  contact  beds, 
the  results  jjroving  most  satisfactory.  These  experi- 
ments continued  over  several  years,  and  were  conduct- 
ed with  the  assistance  of  Mr.  W.  J.  Dibdiii.  About 
the  year  VX)^  the  late  Mr.  G.  R.  Strachan  was  instruct- 
ed to  prepare  a  scheme  for  the  dis])osal  of  the  town's 
sewage,  which  was  eventually  carried  out.  Mr.  Strach- 
an unfortunately  died  before  the  com[)letion  of  the 
various  contracts.  The  works  were  completed  under 
the  direction  of  his  successors  (Messrs.  Strachan  & 
Weekes)  and  o])ened  in  1909.  The  site  of  the  old 
works  was  transformed  into  a  pumiiing  station  worked 
electrically  on  the  energy  sui)plie(l  from  the  corpora- 
tion's   own    generating    station. 

The  sewage  is  screened  on  reaching  the  pumping 
station  by  means  of  three  lifting  screens,  and  one  fixed 
screen,  the  three  former  being  lifted  for  cleansing  by 
an  overhead  electric  traveling  crane.  I'our  (iwynne's 
centrifugal  ])um])s  for  lifting  the  sewage  to  the  new 
disposal  works  at  Aylesfonl,  3'/^  miles  further  down 
the  river,  are  |)rovided,  each  e(|ual  to  dealing  with 
twenty-four  hours' .dry-weather  flow  of  1,000,000  gal- 
lons; so  that  during  wet  weather  three  volumes  can 
be  delivered  to  the  works,  leaving  one  ])ump  as  spare. 
Three  similar  storm-water  jjumps,  each  cai>able  <i\ 
dealing  with  1,500,000  gallons  per  twenty-four  lunirs, 
or  a  further  three  volumes,  are  provided,  so  that  dur- 
ing heavy  storms  six  times  dry-weather  flow  is  dealt 
with,  leaving  one  pump  as  spare  on  each  section.  Tliis 
storm  water  is  dealt  with  on  a  site  of  3  acres  adjoining 
the  pumping  station  and  the  eftluent  from  these  fdters 
is  discharged  into  the  original  effluent  sewer.  The  lift 
of  the  sewage  pumps  is  31  jj  ft.  and  that  of  the  storm- 
water  i)umps  21  ft.  The, sewage  is  conveyed  to  the 
disposal  works  partly  by  a  24-in.  cast-iron  main,  and 
for  part  of  its  length  by  an  egg-shaped  culvert  3  ft. 
9  in.  by  2  ft.  (>  in.,  and  the  latter  is  laid  througli  the 
r.Hgstone  at  a  def)tli  varying  t<,)  SO  ft.  and  for  a  distance 
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of  1,000  yards.  This  portion  was  laid  in  a  tunnel  and 
the  stone  removed  by  blasting.  The  pumping  main 
cro.sses  the  Med  way  before  reaching  the  works  by 
means  of  two  18-in.  diameter  steel  tubes,  controlled 
at  either  end  by  valves,  so  that  eith'f  •'  •'-.  ?  or 
both,  can  be  used  at  will. 

At  the  works  the  sewage  is  delivered  into  iour  sedi- 
mentation tanks,  each  having  a  capacity  of  .375,000 
gallons,  or  a  total  of  1,500,000  gallons.  The  tank  efflu- 
ent is  afterwards  passed  through  the  percolation  fil- 
ters, ten  in  number,  and  85  ft.  in  diameter,  and  of  a 
depth  of  9  ft.,  and  the  effluent  passes  into  the  Medway ; 
and  this,  which  is  tested  daily,  has  never  yet  been  founti 
liable  to  secondary  jmtrification.  The  works  were  open- 
ed in   1909. 

The  present  system  of  dealing  with  the  sewage  ha-^ 
been  adopted  after  a  series  of  experiments  with  a 
view  to  minimising  an  aerial  nuisance  from  the  treat- 
ment, and  consists  in  passing  the  sewage  through 
one  tank  only,  and  adding  to  the  tank  effluent,  during 
the  summer  months  only,  from  2  to  <>  grains  of  lime 
l)er  gallon.  It  then  undergoes  a  second  precipitation.- 
and  the  eftluent,  which  is  kept  just  alkaline  by  means  of 
the  lime,  is  ]>assed  on  to  the  filters.  It  has  been  found 
necessary  during  very  hot  perio<ls  to  add,  in  addition 
to  the  lime,  a  small  quantity  of  bleaching  |)owder  to 
prevent  any  aerial  nuisance  from  sulphuretted  hydri>- 
gen  being  released  into  the  atmosphere  through  the 
splashing  of  the  sewage  on  the  surface  of  the  filters 
from  the  sprinkler  arms.  The  distribution  is  by  means  of 
revolving  sprinklers  of  the  Candy-Whitaker  type.  The 
sludge  is  dis])osed  of  by  ploughing  it  into  the  land  after 
being  air-dried  in  lagoons,  and  various  crops  are  grown, 
consisting  of  potatoes,  roots,  clover,  and  rye-grass,  etc. 
The  area  of  the  land  attached  to  the  works  is  2X  acres. 

The  total  expenditure  on  the  scheme  has  been  just 
under  £70.000.  The  loan  for  purchase  of  land  was 
for  sixty  years  for  building  sand  tanks,  filters  and 
pumping  mains  for  thirty  years,  and  for  machinery 
twenty -one  years. 

The  working  co.st  of  the  pumping  station  for  the 
year  ending  March  31st,  1917,  was  £1.900,  including 
wages  £72b,  current  supply  £593  and  rates  and  taxes 
£437:  that  of  the  disposal  works  being  £1.591.  includ- 
ing wages  £299,  and  rates  and  taxes  £919  9.s.  5d.  The 
produce  of  the  farm  at  the  disixisal  works  amounted 
to  £.%2. 


The  life  of  a  marine  boiler  de|)ends  to  a  certain 
extent  on  the  care  and  attention  bestowed  on  it  dur- 
ing the  first  few  months  of  its  existence,  provided  that 
the  ])lates  have  been  properly  treated  at  the  building 
i>f  the  boiler — that  is.  all  mill  scale  removed  and  the 
plates  kept  dry  and  free  from  atmospheric  corrosion. 
The  mill  scale,  if  not  removed,  has  a  very  irritant  ac- 
tion on  the  clean  metal  of  the  bt>iler.  and  is  mo.st  hurt- 
ful to  the  plates  if  allowed  to  remain  on  them.  When 
new  bpilers  are  put  under  the  varying  conditions  and 
temperatures  found  i>n  ship  board,  the  greatest  care 
and  attention  is  neeiled  for  the  first  peritxl  of  working 
if  the  boilers  are  to  be  kept  free  from  corrosion;  the 
new  metal  of  the  boiler  at  this  stage  being  most  open 
to  attack  from  all  sorts  of  corrosive  agencies.  It  is  atl- 
visable  on  the  first  voyage  to  put  into  the  boilers  be- 
fore closing  them  up  5  lb.  of  lime  per  1000  I.H.P..  and 
afterwards  for  a  peritKl  <jf  about  six  days  2  lb.  of  lime 
per  day  per  1000  I.H.I',  should  be  passied  through  the 
hotwell  as  milk  of  lime,  and  1  lb.  of  lime  per  dav  per 
1000  I.H.I',  during  the  remaiiuier  of  the  vovage. 
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The    Sanitation    of    Factories 


By  Philip  Ring*  ■ 


THIS  subject  may  be  briefly  summarised  as  fol- 
lows:— General  Ventilation,  Local  Ventilation, 
Toilets,  Drinking  Water,  Cleanliness,  Washing 
Accommodation,  and  a  few  other  matters  which 
may  be  referred  to  briefly. 

Any. one  of  these  phases  of  sanitation  with  its  many 
subdivisions  or  side  issues  could  be  developed  into  a 
lengthy  paper ;  consequently  it  will  be  understood  that 
many  important  features  of  the  subject  must  remain 
unnoticed. 

The  subject  of  ventilation  in  factories  is,  generally 
speaking,  one  of  the  mo.st  difficult  connected  with  fac- 
tory sanitation.  While  we  have  not  in  this  province 
the  great  congested  centres  of  industry,  nor  the  very 
large  manufacturing  establishments,  that  are  so  promi- 
nent in  other  places,  nevertheless  we  have  the  problem 
of  ventilation  with  us. 

In  dealing  with  the  subject  of  ventilation  in  indus- 
trial establishments  it  is  customary  to  divide  it  into 
two  parts:  general  and  local  ventilation.  General 
ventilatioji  deals  with  the  conditions  of  air  in  a  factory 
while  local  ventilation  applies  to  the  removal  at  the 
point  of  origin,  and  before  mixing  with  the  air  of  in- 
jurious dust,  gases,  fumes,  etc.,  generated  during  the 
manufacturing  process. 

The  open  window  is,  to  a  large  extent,  the  only 
means  of  general  ventilation.  The  cold  draught  from 
open  windows  very  often  cause  the  windows  to  be 
closed,  thus  preventing  the  admission  of  fresh  air  in 
that  manner.  Again,  owing  to  the  nature  of  some  in- 
dustries, windows  must  be  kept  closed  on  damp  or  wet 
days,  as  the  moisture  will  affect  the  goods. 

When  the  weather  is  warm  enough  to  open  doors 
and  windows,  Nature  may  be  allowed  to  do  the  ventilat- 
ing, but  when  it  becomes  necessary  to  heat  buildings, 
the  subject  of  artificial  ventilation  must  be  considered. 

Generally  speaking,  in  factories  the  cjuestion  of  ven- 
tilation seems  to  be  how  to  provide  fresh  air  in  work- 
rooms and  remove  the  vitiated  air  during  the  season 
when  doors  and  windows  must  be  closed.  With  suf- 
ficient heating  facilities  and  the  use  of  window  venti- 
lators this  difficulty  could  to  a  reasonable  extent  be 
overcome. 

It  is  an  unfortunate  fact  that  most  employers  do  not 
give  the  subject  of  artificial  ventilation  the  attention 
its  importance  deserves.  Factories  are  erected  without 
giving  any  consideration  whatever  to  the  matter. 
Eventually,  finding  that  some  means  must  be  employ- 
ed to  cool  an  overheated  workroom  or  to  remove  some 
noxious  gas  or  fumes,  an  open  pro])eller  fan  is  installed 
at  a  window,  and  the  last  condition  is  worse  than  the 
first.  The  dust  or  fumes  from  some  machine  or  other 
process  of  manufacturing  is  drawn,  often  from  the  op- 
posite side  of  the  workroom,  past  the  breathing  level 
of  the  workers,  with  results  which  will  be  aj)parent. 

Open  Fan  is  Objectionable. 

Another  objectionable  feature  of  the  open  fan,  when 
its  installation  is  not  properly  considered,  is  that  the 
large  volume  of  air  exhausted  must  be  replaced,  and 
this  replacing  air  will  rush  in  through  any  opening 
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such  as  doors,  windows,  elevator  shafts,  etc.,  causing 
such  a  draught  that  the  fan  must  be  stopped. 

Were  the  time  at  my  disp^)sal  I  could  continue  to 
discuss  this  question  of  open  fans  almost  for  the  whole 
time  of  your  meeting,  but  it  can  be  said  that  employers 
have  wasted  considerable  money,  and  workers  have  to 
contend  with  unhealthful  conditions,  because  an  ex- 
pert was  not  consulted  when  factories  were  being  erect- 
ed or  when  artificial  methods  of  ventilation  were  being 
installed. 

Pleating  and  ventilation  should  be  considered  as 
inseparable  if  ideal  conditions  are  to  be  attained.  In 
many  workrooms,  in  cold  weather,  a  reasonable  tem- 
perature is  only  obtained  at  the  sacrifice  of  all  ventila- 
tion. An  ideal  method  of  heating  and  ventilating 
known  as  the  plenum  system,  which  is  intended  to  gi\e 
a  continuous  supply  of  fresh  air,  is  in  use  in  a  number 
of  large  industries.  By  this  .sy.stem  the  air  is  drawn 
through  a  heater  by  a  fan  and  forced  through  air  ducts 
to  all  parts  of  the  building.  The  entering  air  is  forced 
into  the  building  under  ]jressure  in  a  constant  volume, 
which  must  displace  an  equal  quantity  of  air;  hen-cC 
the  ventilation  is  positive  if  the  system  is  properly  con- 
nected with  the  outside  air,  similar  to  any  ordinary  hot- 
air  heating  system  in  a  house. 

Very  often  we  find  that  the  fresh-air  inlet  is  omitted, 
one  side  of  the  enclosure  about  the  heater  is  left  open, 
and  the  ordinary  air  of  the  factory  with  its  impurities 
is  drawn  into  the  system  and  used  over  and  over  again. 
Thus,  what  was  intended  for  a  heating  and  ventilating 
system  is  rendered  useless  so  far  as  ventilation  is  of)n- 
cerned. 

Local   Ventilation. 

No  industry  is  free  from  dust.  .\s  can  be  readily  und- 
erstood, it  is  a  result  or  accompaniment  of  occupation. 
The  importance  of  dust  as  a  factor  in  disease  and  oc- 
cupational mortality  you  wHl,  of  course,  recognize. 
To  remove  dust  or  other  impurities  generated  in  the 
process  of  manufacture,  the  principle  of  local  ventila- 
tion is  applied :  that  \<,  an  exhaust  .system  devised 
specially  for  their  removal  locally  at  the  point  of  origin, 
thus  preventing  them  from  mingling  by  branches  with 
a  main  duct:  and  an  exhaust  fan  draws  the  material 
to  be  removi'd  through  the  branches  and  duct  and  de- 
posits it  in  a  separator  or  dust  chamber. 

As  in  the  case  of  open  fans,  already  referred  to,  there 
has  been  considerable  <!!sappnintmf!it  in  the  constiuc- 
tion  of  exhaust  systems.  Many  persons  think  it  is  a 
simi)le  matter  to  design  a  pro]K-r  dust-conveying  sys- 
tem. In  reality  there  are  a  number  of  points  which  re- 
quire careful  and  intelligent  handling. 

Various  considerations  enter  into  almost  every  case 
to  determine  the  proper  arrangement  of  the  hoods  and 
piping,  so  that  it  is  impossible  to  lay  down  any  hard- 
and-fast  rule.  Indeed,  it  should  be  stated  here  that  the 
design  of  such  a  system,  and  the  various  problems  aris- 
ing in  its  installation,  should  be  referred  to  those  whose 
previous  experience  in  such  matters  places  them  in  a 
])osition  to  provide  a  successful  and  economical  system. 

A  large  number  of  these  exhaust  systems  are  now 
in  use  in  this  ])rovince.  Such  a  system  is  used  to  re- 
move the  fumes  from  the  lead  pot  of  a  type-setting 
machine  as  well  as  the  smoke  and  gas  from  a  furnace. 
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It  is  (ipfiatiiig  ill  t'vcry  W(in<lvv(jrkinjj  factory  of  any 
iiiil)ortaiicc  to  remove  tlie  shavinjjs  and  sawdust  from 
tlie  machines.  (irinding  and  i)f)lishing  wheels  are 
ecjuipped  with  this  system.  Ropeworks  and  foundries 
are  using  it.  in  fact,  the  system  can  l)e  l)e  made  useful 
in  almost  any  industry. 

The  relation  of  industry  to  mortality  has  been  the 
subject  of  careful  and  exhaustive  investigation  by 
medical  experts  in  all  industrial  countries,  and  your 
own  experience  will  no  doubt  agree  with  their  con- 
clusions that  the  high  death-rate  from  pulmonary 
diseases  among  industrial  workers  is  due  largely  to  the 
iidialation  of  dust,  fumes,  gases,  etc.,  incidental  to  their 
occu])ations.  The  figures  which  some  of  those  investi- 
gators give,  when  comi)aring  the  death-rate  from  cer- 
tain diseases  between  factory  workers  and  those  em- 
ployed in  the  open  air,  are  such  as  to  emphasize  the 
importance  of  local  ventilatifin. 

Ventilation  of  factories  is  a  most  imo])rtant  phase 
of  sanitation  and  should  receive  the  careful  attention 
of  those  who  are  engaged  in  the  conservation  of  public 
health.  It  is  a  fact  that  most  workers  do  not  notice 
the  bad  condition  of  air  in  a  workroom.  Even  the  pre- 
sence of  gas  or  some  other  noticeable  impurity  is  not 
often  detected  except  by  a  person  coming  in  from  the 
outside  air.  After  all,  the  human  element  is  the  im- 
])ortant  factor,  and  im))r()venients  will  not  move  much 
faster  than  the  developnuMit  of  the  workers'  knowledge 
of  the  subject. 

Sanitary  Condition  of  Closets. 

Perhaps  the  most  difticult  subject  the  factory  in- 
sj)ector  has  to  deal  with  is  the  sanitary  condition  of 
closets.  How  to  secure  proper  ventilation,  plenty  of 
sunlight,  ()roper  separation  of  sexes,  removal  of  closets 
fnnn  workrooms,  and  have  them  kept  in  a  sanitary 
condition,  are  perplexing  problems,  when  the  situation, 
available  space,  and  other  circumstances  jieculiar  to 
each  case  are  taken  into  consideration. 

While  we  have  many  excellent  examples  of  lavatory 
accommodation  in  our  factories,  we  have  also  many 
establishments  where  the  toilets  are  always  in  an  un- 
sanitary condition.  It  is  uimecessary  for  me  to  dwell 
on  this  latter  condition,  oidy  to  remind  you  how  much 
it  may  l>e  aggravated  when  it  occurs  in  a  food  produc- 
ing establishment. 

It  may  be  asked,  "Why  is  it  that  those  unsanitary 
conditions  occur?"  It  is  due  mostly  to  faulty  construc- 
tion and  also  to  the  filthy  habits  of  some  workers.  We 
have  not  in  this  province  any  standard  re(|uirements 
regulating  the  construction  of  closets.  The  plumbing  in 
some  localities  must  be  ins])ected,  but  otherwise  em- 
])loyers  are  at  lil)erty  to  select  the  location  and  erect 
the  closets  to  suit  themselves,  and  it  very  often  hap- 
pens that  even  ordinary  sanitary  j)rinciples  are  neg- 
lected. 

If  closets  are  erected  in  dark  corners  they  will  us- 
ually be  found  in  an  unsanitary  condition.  Darkness 
seems  to  invite  carelessness.  The  cpiestion  of  light 
and  local  ventilation  is  not  considered  :  in  fact,  it  ap- 
pears at  times  as  if  those  essentials  of  sanitation  were 
deliberately  ignored.  The  material  used  in  construc- 
tion is  not  selected  with  a  view  to  suitability.  It  can- 
not be  expected  that  such  places,  even  with  care,  can 
ever  be  kept  in  good  condition. 

Regarding  the  filthy  liabits  of  some  em])loyees,  we 
will  agree  is  is  a  difiicult  problem  to  deal  with,  but  it 
is  being  dealt  with,  and  where  tlie  management  have 
made  a  determined  effort  the  trouble  has  been  eliminat- 


ed. My  experience  in  those  matters  has  been  .such  that 
I  am  convinced,  where  clo.sets  arc  properly  installed 
and  given  the  care  and  attention  they  require,  a.s  a  rule 
no  fault  can  be  found ;  where  they  are  otherwise,  it  is 
mostly  due  to  lack  of  determined  efTort  on  the  part  of 
the  employers. 

If  we  are  to  make  any  substantial  progress  in  this 
matter  of  toilets,  we  must  have  some  standard  regula- 
tions governing  their  erection,  such  as  the  following: — 

Water-closet.s  shall  l)e  readily  accessible  to  the  persons 
using  them.  The  entrance  to  every  closet  which  opens  direct- 
ly into  the  workroom  .shall  be  screened  from  view  by  a  vesti- 
bule. No  closet  or  urinal  compartment  may  be  maintained 
in  connection  with  rooms  in  which  food  products  arc  manu- 
factured or  wrapjjed,  unless  such  compartment  is  separated 
from  such   rooms  by  a  vestibule  with   doors. 

Kvery  toilet-room  shall  have  a  window  opening  directly 
to  the  outer  air.  Fly  screens  shall  I)c  provided  for  toilet 
windows  when  necessary. 

The  floors  of  every  toilet-room,  and  the  side  walls  t<i  a 
height  of  four  feet,  shall  be  constructed  of  material,  other 
than  wood,  which  is  impervious  to  moisture  and  which  ha* 
a  smooth  surface.  The  outside  partitions  of  every  toilet-rrwtm 
and  of  every  closet  not  located  in  a  toilet-room  shall  be  of 
solid  construction  an<l   sh.tll   extend  to  the  ceiling. 

There  are  a  number  of  other  retjuirenients  regard- 
ing the  fittings,  doors,  partition.s,  etc.,  which  deal  with 
the  moral  as  well  as  the  sanitary  re<|uirements. 

It  will  be  easily  understood  that  tlie  occasional  \nsit 
of  a  factory  insjjector  will  not  be  sufficient  to  enforce 
good  sanitary  conditions  where  the  employers  are  not 
well  dis])osed  in  that  direction.  It  docs  appear  that  the 
health  authorities,  at  least  in  the  industrial  districts, 
might  extend  their  activities  by  occasionally  visiting 
the  industrial  establishments. 

Water  Supply. 

Most  people  now  understand  that  the  question  of 
Water  .Su])ply  for  drinking  jiurpo.scs,  and  the  method 
of  suijplying  it.  are  very  important  phases  of  sanita- 
tion. There  can  be  no  doubt  that  the  water  which  the 
employees  of  mills  and  factories  drink  in  large  quan- 
tities during  warm  weather  has  an  important  relation 
to  their  health  and  efficiency. 

While  manufacturers  are  very  careful  about  this 
subject  and  adopt  the  best  method  to  improve  con- 
ditions, still  it  must  be  admitted  that  there  are  times 
when  the  drinking  water  in  .some  localities  is  danger- 
ous, and  also  that  the  common  drinking-cup  is  very 
.generally  used.  However,  the  signs  of  improvement 
are  encouraging.  It  is  not  uncommon  now  to  meet 
workers  who  have  their  own  drinking  glass.  Sanitary 
drinking  fountains  are  being  used  in  a  number  of  fac- 
tories, and  there  is  evidence  that  their  use  will  increase 
very  rapidly.  You  will  ajjpreciate  the  sanitary  bene- 
fits of  the  bubbler  drinking  fountain. 

F'urther  jjrogress  could  be  made  in  this  matter  if 
our  law  reijuired  that  pure  drinking  water  should  be 
supplied,  and  where  any  doubt  existed,  that  it  should 
be  submitted  to  laboratory  examination.  The  use  of  a 
comiiKin  drinking  cu))  should  also  be  forbidden. 

Meaning  of  "Cleanliness." 

Cleanliness  ai)pears  to  have  various  and  widely-dif- 
ferent meanings,  and  it  is.  therefore,  a  difficult  matter 
to  deal  with  successfully.  Nothing  is  so  unpleasant 
as  to  have  to  tell  an  employer  that  his  factory  is  dirty. 
The  statement  is  humiliating  to  the  ordinary  jjerst^n. 
and  employers  as  a  rule  resent  it.  Nevertheless  it  is 
necessary  at  times  to  remind  some  em|)lover<  that 
their  workrooms  must  be  kept  clean. 

There  are  many  emphners  who  have  a  high  .-;..;, 
dard  of  cleanliness,  aiul  there  are  also  many  who  alto- 
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gether  neglect  the  most  elementary  sanitary  methods. 
In  the  latter  places  all  kinds  of  dust  and  refuse  are 
allowed  to  accumulate  on  the  floors,  walls  and  win- 
dows ;  the  workrooms  swarm  with  flies  in  summer, 
utensils  are  badly  kept,  and  a  general  lack  of  cleanli- 
ness pervades  the,  whole  place. 

I  said  at  the  outset  that  this  was  a  difficult  subject 
to  handle  successfully.  My  meaning  may  be  readily 
understood  when  one  considers  the  task  of  persuading 
the  proprietors  of  such  places  that  they  should  clean 
floors,  walls  and  windows  regularly,  provide  fly  screens 
for  doors  and  windows,  limewash  occasionally,  and 
otherwise  put  into  practice  the  ordinary  principles  of 
cleanliness.  The  work  of  keeping  places  where  food 
is  manufactured  in  good  sanitary  condition  can  hardly 
be  accomplished  by  a  visit  from  the  factory  inspector 
once  or  twice  a  year.  Such  ])laces  should  lie  visited  at 
least  at  least  once  a  month  by  the  local  health  author- 
ities, who  should  have  sj)ecial  laws  and  regulations 
regarding  them. 

The  spirit  which  prompts  a  man  to  limewash  a  mac- 
hine shop  and  that  which  allows  another  man  to  neg- 
lect the  most  ordinary  care  of  a  workroom  where  food 
is  manufactured  will  explain  the  widely-different  views 
mentioned  in  the  opening  paragraph  on  this  subject. 
Law  is  not  necessary  to  the  person  who  is  naturally 
inclined  to  be  clean,  and  I  am  afraid  its  application 
is  of  doubtful  utility  in  the  case  of  those  who  are  other- 
wise disposed.     If  the  public  who  are  using  the  pro- 


ducts of  those  establishments  would  investigate  the 
source  of  their  sup])lies  by  occasionally  visiting  them, 
a  better  condition  of  affairs  would  prevail,  as  the  surest 
way  of  reaching  such  people  is  through  their  pockets. 

At  some  occupations  the  workers  perspire  freely 
and  become  very  dirty.  How  necessary  and  how  re- 
freshing a  good  wash  is  for  this  class  of  employees  be- 
fore leaving  the  factory!  Many  factories  have  good 
washing  accommodations.  This  law  should  authorize 
the  factory  inspector  to  order  good  washing  facilities 
wherever  he  considers  it  necessary. 

The  ])ernicious  habit  of  spitting,  which  is  prolific 
of  so  much  harm,  is  altogether  too  common  in  our 
factories.  In  workshops  it  is  said  to  attain  its  highest 
efficiency  as  a  destroyer  of  public  health.  Emjjloyers 
should  be  coni])clled  to  provide  sanitary  cuspidors  in 
factories.  The  efforts  of  health  authorities  are  making 
a  noticeable  improvement  in  this  respect. 

In  conclusion,  I  may  say  that  while  we  have  many 
deplorable  sanitary  conditions  in  some  of  our  industrial 
establishments,  there  are  also  many  employers  who  arc 
giving  commendable  care  and  attention  to  the  subject. 
There  is,  more  over,  a  gradual  improvement  every 
year,  and  among  both  employers  and  workers  there 
seems  to  be  developing  a  more  intelligent  view  of  con- 
ditions. We  will  continue  to  be  handicapped  in  the 
enforcement  of  good  sanitary  conditions  in  factories 
until  we  have  standard  requirements  or  regulations 
governing  many  of  the  matters  referred  to. 


Financing  Western  Road  Improvements 


FROM  time  to  time  the  Contract  Record  has  been 
favored  with  contributions  by  Mr.  A.  Mc- 
Ciillivray,  Highway  Commissioner  of  Manitoba, 
covering  the  general  highway  situation  of  that 
province,  regarding  new  roads  and  bridges  and  their 
maintenance,  and  we  reproduce  herewith  a  further  in- 
teresting article  on  the  subject  of  "Financing  Road 
Improvement,"  which  Mr.  McGilHvray  read  recently 
before  the  Engineering  Institute  of  Canada.  This 
paper  is  of  special  interest  to  the  municipal  engineer  , 
and  to  all  municipal  authorities : 

Financing  Road  Improvement.- 

The  question  of  financing  road  improvement  is  one 
in  which  the  Municipal  iMigineer  should  be  much  in- 
terested, and  with  which  he  should  be  somewhat  fam- 
iliar. While  the  actual  cost  of  building  a  jjiece  gf 
road  or  the  method  of  acquiring  the  funds  to  perforin 
the  same  do  not  enter  into  its  theoretical  design  or 
practical  construction,  still  they  have  a  direct  bearing 
.  on  the  type  and  standard  that  should  be  adopted  for 
any  particular  locality. 

Generally  speaking,  roads  are  established  and 
maintained  in  a  country  for  the  purpose  of  developing 
its  commercial  and  industrial  life.  Doubtless  the  de- 
velopment of  a  country's  social  life  is  much  effected 
by  the  roads  existing  within  its  borders.  In  fact  the 
benefits  ensuing  from  good  roads  taken  from  the  lat- 
ter viewpoints  are  almost  immeasurable.  Nevertheless, 
the  commercial  aspect  of  the  question  is  the  one  gen^ 
erally  viewed  by  municipal  authorities  aad  engineers 
when  planning  the  construction  of  a  road  or  .system 
of  roads,  and  the  jiroblem  of  determining  the  standard 


to  be  constructed  in  a  given  case  resolves  itself  into  a 
question  which  is  largely  economic.  Therefore,  the 
question  should  be  asked  and  established:  will  the 
benefit  secured  from  the  construction  of  a  certain  high 
standard  of  road  justify  the  financial  expenditure  in- 
volved? before  such  road  is  built  in  that  community. 
Some  people  have  a  tendency  to  adopt  the  principal 
that  the  best,  meaning  the  most  expensive,  is  the 
cheapest  in  the  end.  This  is  only  true  to  a  very  limit- 
ed extent  in  road  construction  and  where  actual  traftic 
conditions  demand,  or  where,  in  the  near  future,  it  may 
be  reasonably  presumed  that  they  will  demand  the 
highest  standard  of  construction.  The  type  of  road 
that  should  be  built  is  one  that  will  produce  the  neces- 
sary convenience  with  the  least  annual  overhead  cost 
for  maintenance,  in  addition  to  interest  on  initial  ex- 
])enditure. 

Roads  being  a  public  utility ;  the  cost  of  producing 
them  .should  be  .shared  by  all,  on  as  fair  and  equitable 
basis  as  can  be  devised,  and  to  this  end  the  principal 
of  Government  assistance,  especially  on  main  trunk 
roads  and  main  roads  to  markets,  is  justifiable. 

In  Manitoba,  the  Provincial  Government  assumes 
certain  proportions  of  the  cost  of  building  the  afore- 
mentioned class  of  roads  under  "The  Good  Roads  Act, 
1914"  of  the  Province.  On  main  trunk  roads  radiating 
from  the  larger  centres  of  population  and  connecting 
enroute  the  towns  and  villages,  the  proportion  borne 
by  the  Province  as  a  whole  is  66  2/3  per  cent  of  the 
cost,  the  balance  being  paid  by  the  municipality  or 
municipalities  through  which  the  road  passes,  each 
numicipality  affected  bearing  33  1/3  per  cent  of  the 
cost  (if  the  section  within  its  boundaries.  The  larger 
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jioriion  of  tlic  cost  of  llicsc  roads  is  l>oriic  by  the 
fjovcrmiicnt  on  the  assumption  that  they  arc  used  to 
a  greater  extent  by  non-residents  of  the  nuinicipalities 
throuf^h  which  they  ])ass  than  by  the  local  residents, 
a  condition  whicli  with  the  increased  use  of  the  auto- 
)nol)ile  as  a  po])ular  mode  of  long-distance  travelling, 
will  be  largely  augmented  in  the  future. 

'  On  main  market  roads,  the  Province  pays  33  1/3 
per  cent  of  the  cost  of  constructing  earth  roads,  and 
50  per  cent,  of  the  cost  of  gravel,  macadam  or  other 
types  of  a  higher  standard  than  the  common  earth 
grade.  The  extra  assistance  is  given  on  the  sujierior 
ty])e  of  road  on  account  of  the  heavy  cost  of  obtaining 
tlie  materials  suitable  for  road  surfacing  in  many  of 
the  municipalities  of  this  Province,  and  also  an  incen- 
tive to  the  municipalities  to  undertake  the  building  of 
gra\el  and  stone  roads  on  their  main  lines  U)  markets. 

The  cost  of  bridge  construction  on  the  two  systems 
above  mentioned  is  shared  by  the  Province  in  the  same 
pro])ortion  as  on  road  constructif)n.  On  bridges,  which 
are  not  situated  on  a  good  roads  .system  under  the 
meaning  of  the  Act,  the  Government  also  contributes 
to  the  cost  of  permanent  structures,  entailing  an  ex- 
penditure pf  $200.00  or  over,  and  33  1/3  per  cent  on 
structures  of  a  temjjorary  nature  such  as  timber  and 
costing  $500.00  or  over. 

The  funds  to  ])rovide  for  government  assistance  to 
munici]xilities  under  "The  (iood  Roads  Act,  1914"  are 
borrowed  as  a  capital  charge  on  the  Province,  being 
raised  by  the  issuance  of  ]jrovincial  bonds  or  deben- 
tures. The  present  Act  ])rovides  for  the  issuance  of 
$2,500,000.(X),  of  which  up  to  the  present  time  about 
$1,250,000.00  has  been  used. 

The  act  also  gives  the  municipalities  power  to  issue 
municipal  debentures  to  defray  their  share  of  the  cost 
of  works  being  performed  in  the  improvement  of  roads, 
limiting  the  amount  that  can  thus  be  raised  by  a  muni- 
cii)ality  to  6  ])er  cent,  of  the  total  assessed  valuation 
of  all  its  taxable  j)roperty,  and  as  shown  on  the  last 
revised  assessment  roll  of  the  municipality.  The  rate 
of  interest  that  may  be  ])aid  on  such  (lel)entures  is 
limited  to  6  per  cent,  and  the  currency  of  the  deben- 
tures must  not  exceed  30  years.  They  are  retired  with- 
in the  stated  time  by  equal  annual  payments  of  prin- 
cipal and  interest,  thus  eliminating  the  necessity  of  a 
sinking  fund  or  of  making  other  provisions  for  the  re- 
])ayment  of  princii)al  at  the  expiration  of  the  deben- 
ture period. 

The  retiring  of  rural  municipal  debentures  by  the 
serial  or  fixed  animal  method  has  much  to  commend 
it  over  other  methods,  as  in  many  rural  districts  the 
establishing  of  a  sinking  fund  for  this  purpose  imposes 
an  undue  responsibility  on  a  rural  council,  the  mem- 
bers of  which  in  many  cases  are  inexperienced  in 
handling  this  class  of  business  and  unless  the  trust 
funds  were  deposited  with  the  banking  institutions  of 
the  province  at  a  considerable  loss  of  interest,  their  re- 
hivcstment  woi'tUl  be  more  or  less  precarious,  'i'he 
policy  t)f  the  (iovernment  of  the  Province  in  this 
respect  is  to  relieve  the  municipal  authorities  of  this 
resj)onsibility  by  insisting  on  the  issuance  of  serial 
debentures,  which,  with  the  guarantee  of  the  (iovern- 
ment of  the  Province  eniK)rsed  thereon,  makes  them 
a  more  acceptal)le  investment  to  the  purchaser,  and  a 
safer  business  transaction  for  the  municipality.  No 
indebtedness  by  which  the  security  of  the  Mnunicipal- 
ity  is  mortgaged,  should  be  incurred  witlimit  the  i-on- 


sent  of  the  rate|»ayers  affected.  J  he  Manitoba  ( ,ood 
Roads  Act  recpiires  the  assent  of  a  majority  of  the 
ratepayers  actually  voting  to  a  by-law  aiithoriing  the 
Council  to  issue  the  stijmlated  amount  of  del>entures 
before  such  authority  is  legal  and  Ijinding. 

The  financing  of  road  construction  by  the  issuance 
of  long  term  debentures,  say  u|>  to  25  or  30  years,  !•< 
in  the  opinion  of  the  writer,  a  most  legitimate  method. 
Certainly  the  large  amount  of  this  work  that  is  so 
urgently  required  in  this  country  at  the  jjresent  time 
could  not  be  done  on  the  "pay  as  you  go"  plan.  It  is 
not,  however,  a  question  of  the  end  justifying  the 
means.  Such  works  as  drainage,  earth  grades,  con- 
crete and  steel  bridges  and  culverts;  essential  features 
in  road  construction,  may  well  be  considered  perman- 
ent works  with  resultant  benefit  extending  far  into  the 
future,  and  it  is  unfair  indeed  to  ask  the. present  day 
ratepayer  to  jiay  at  r)nce  for  works  of  this  nature. 
.Again  the  securing  of  sufficient  funds  tti  undertake 
the  construction  of  a  system  of  roads  i)ermits  the  wf>rk 
being  com])leted  in  shorter  jieriods  of  time  under  more 
efficient  organization  and  management,  thus  cn.suring 
better  work,  more  continuity  of  plans  and  immediate 
enjoyment  of  the  resultant  benefits.  The  cost  to  the 
ratepayer  in  pursuing  such  a  method  does  not  neces- 
sarily entail  a  larger  annual  outlay  than  that  at  present 
being  levied  in  many  municiiialities  in  endeavoring  to 
construct  roads  in  such  lengths  of  sections  as  their 
res])ective  yearly  appropriations  will  permit.  Many 
municipal  councils  in  Manitoba  are  spending  annually 
on  road  work  as  much  as  from  $10,000.00  to  $15,000.00 
without  getting  very  far  in  a  connected  system  of  high- 
ways. Now,  from  the  capitalization  .of  sucTi  an  amount 
or  even  a  portion  thereof,  a  very  consideraI)Ie  fund 
could  be  secured  with  which  to  complete  a  substantial 
system  of  roads.  For  instance,  for  several  years  pre- 
vious to  1912,  the  municipality  of  Wallace,  in  Mani- 
toba, was  s|)ending  $15,000.00  annually  in  endeavoring 
to  im])rove  road  conditions  there,  with  very  poor  re- 
sults, the  bulk  of  the  money  being  spent  in  grading 
sloughs  without  any  attention  to  drainage  or  t)ther 
permanent  work.  In  1912  the  Council  decided  to  take 
advantage  of  "The  (Jood  Roads  Act",  then  in  existence 
and  with  the  assistance  of  the  Department  F.ngineers, 
laid  out  a  plan  of  work  comprising  the  buildi- 
miles  of  road.  Debentures  to  the  amount  of  $1 
have  been  issued  by  the  municipality,  which  amount 
with  the  assistance  t)f  the  Province  of  a  like  amount, 
will  carry  the  scheme  to  a  satisfactory  completion, 
giving  the  municipality  198  miles  of  well-built  gravel 
roads  properly  drained  and  bridged  throughout  with 
l)ermanent  concrete  structures.  The  annual  levy  on 
the  rate])ayers  of  the  municijjality  to  meet  the  indebt- 
edness thus  incurred  is  $12,205.53,  or  about  S.^.000.00 
less  than  when  the  scheme  was  undertaken,  which  lat- 
ter amount  will  more  than  maintain  the  mileage  con- 
structed for  a  number  of  years  until  the  renewal  of 
gravel  surface  is  needed.  Provisions  for  j)ropcr  main- 
tenance is  a  most  essential  feature  in  highway  im- 
provement work,  esjiecially  should  provision  be  made 
therefor  where  construction  has  been  effected  by  de- 
benture proceeds.  The  Manitoba  Act  places  the  re- 
sponsibility and  expen.sc  of  maintaining  roads  built 
under  government  assi.stance  on  the  municipality ;  hut 
reserves  the  right  to  the  Ciovernment  of  |)erforming 
such  work  as  may  be  necessary  in  this  connection  and 
levying  on  the  municipality  for  the  money  so  expen<l- 
ed  should  the  (.ouncil  neglect  or  fail  to  maintain  the 
same. 


rfio 


THE    CONTRACT    RECORD 


Sei>tcm])cr   18,   uilR 


ntcrcsting — 
in      rivetless 


First  Electrically  Welded  Ship 
Launched 

THE  advent  of  th-e  electrically  welded  ship  estab- 
lishes another  milestone  in  the  shii)building  in- 
dustry responsible  for  many  surprises  in  its 
efforts  to  cope  with  the  situation  caused  by 
marine  losses.  An  article  recently  published  in  the 
"Engineer"  furnishes  us  with  our  first  information 
of  authority,  and  contains  ccmiparisons  of  great  in- 
terest : — - 

Electrically-Welded  Barge. 

Particulars  are  now  available  of  the 
and  completely  successful — experiment 
shipbuilding,  carried  out  at  a  yard  on  the  South-East 
Coast.  The  first  steel  vessel  constructed  entirely  with- 
out rivets  was  recently  launched  in  the  presence  ()f 
Lord  Pirrie,  the  Controller-General  of  Merchant  Ship- 
l)uilding  and,  other  representatives  of  the  Admiralty 
and  the  war-ofifice.  She  has  since  been  in  service  with 
full  cargo  during  exceptionally  rough  weather,  and  has, 
we  understand,  passed  satisfactorily  in  every  way 
through  the  severe  tests  imposed. 

The  object  of  the  experiment,  to  which  consideral)le 
importance  was  attached  by  shipbuilding  authorities, 
was  to  prove  the  ability  of  welded  construction  to 
withstand  the  stresses  peculiar  to  a  ship  at  sea.  This 
principle  having  been  established,  it  is  not  proposed 
altogether  to  dispense  with  riveting,  which  in  certain 
sections  is  cheaper  and  quicker  than  welding;  it  is 
intended,  however,  that  future  vessels  should  be  a 
combination  of  riveting  and  welding.  The  United 
States  Shipping  Board,  for  instance,  having  been  m 
close  touch  with  the  experimental  work,  is  making 
arrangements  for  the  construction  of  a  number  of 
10,000-ton  standard  ships,  in  which  the  use  of  rivets 
will  be  reduced  to  2y>  per  cent,  of  the  number  ongm- 
ally  required. 

The  recent  progress  achieved  in  electric  weldmg  by 
means  of  the  flux-coated  metal  electrode  process,  and 
its  successful  use  at  Admiralty  dockyards  and  else- 
where in  the  construction  of  the  equipment  and  super- 
structures of  various  vessels,  led  to  permission  be- 
ing obtained  for  the  erection  of  a  standard  barge, 
with  riveting  eliminated  and  electric  welding 
substituted  throughout.  Such  a  craft,  it  will  be  ob- 
served, may  be  exposed  to  considerable  rough  usage 
in  dock,  besides  being  subjected  to  severe  towing 
stresses.  Seeing  that  material  already  available  on  the 
site  where  she  was  built  was  utilized,  the  barge  differ? 
in  no  way  from  the  standard  riveted  type  with  lapped 
joints,  excepting  that  the  hull  plates  were  arranged 
for  clinker  build  and  the  plate  edges  joggled  to  permit 
of  horizontal  downward  welding  in-  order  to  reduce 
the  amount  of  overhead  work,  which  is  more  difficult 
of  execution. 

The  vessel  to  be  welded  was  125ft.  between  per- 
pendiculars, and  16ft.  beam,  with  a  displacement  of 
275  tons.  The  hull  was  rectangular  in  section  amid- 
.ships,  with  only  the  bilge  plates  curved.  It  was  built 
up  of  seventy-one  transverse  frarnes,  and  contains 
three  bulkheads,  those  fitted  fore  and  aft  being  water- 
tight, and  that  amidships  non-water-tight.  The 
shell  plating  was  Yi,  in.  and  5-16  in.  All  the  joints  were 
lapped  in  the  manner  described. 

Curiouslv  enough,  the  first  day's  work  was  poor. 


though  all  the  operators  were  first-rate  men,  with 
extensive  exi)erience  of  electric  welding  in  the  shop 
on  minor  rejiairs  and  on  structural  work  at  shipyards. 
The  poorness  of  the  work  was  probably  -due  to  the 
novelty  of  the  undertaking  and  to  the  position — ■  ly- 
ing flat  on  the  keel — which  the  men  had  to  adopt 
to  get  to  the  joints.  In  a  few  days,  however,  when 
they  became  accustomed  to  the  job,  the  speed  and 
quality  of  the  work  improved  so  as  to  become  equal 
that  achieved  in  workshop  standard  practice.  With 
the  more  difficult  welding,  such  as  that  in  the  vertical 
butt  joints  on  each  shell  plating,  and  overhead  work- 
underneath  the  keel  and  on  bilge  plates  it  was  noted 
that  the  quality  of  the  welds  was  excellent.  For  this 
overhead  work  special  electrodes  were  employed,  and 
proved  well  worth  the  slightly  increased  cost.  All 
water-tight  joints  up  to  and  including  the  underside 
of  bilge  plates  were  contimiously  welded  both  inside 


View  showing  welded  shell  plates  and  transverse  frames. 

and  outside,  the  other  water-tight  joints  being  welded 
continuousl}'  on  one  side  and  tack  welded  on  the  other. 
On  the  shell  plating  the  continuous  welding  was  on 
the  outside  in  all  cases.  For  internal  non-water-tight 
joints  and  frame  construction  tack  welding  was  adopt- 
ed, the  length  of  welding  being  carefully  calculated  to 
give  a  margin  of  strength  over  a  similar  riveted  joint. 
Taking  all  positions  of  work  into  consideration,  the. 
average  speed  was  4  ft.  an  hour  at  the  commencement, 
while  towards  the  end  of  the  work  an  average  of  7ft. 
an  hour  was  easily  obtained. 

Some  interesting  details  have  been  given  to  us  of 
the  comparative  cost  of  an  electric  welded  and  a 
riveted  barge.  In  labour,  245  man  hours  were  saved 
in  construction,  which  can  easily  be  improved  on  in 
future  work.  More  than  1000  11).  of  metal  was  saved, 
owing  to  the  absence  of  rivets,  but  it  is  estimated  that 
greater  economy  will  result  when  the  design  is  modified 
to  suit  electric  welded  ship  construction.  The  total 
cost  of  welding  was  £301,  detailed  "as  under: — 

Electrodes    £178 

Electric   current    61 

Men's    time    62 


£301 


It  is  realized  by  the  Admiralty  experts  that  the 
proportion  of  cost  for  electrodes  is  high,  but  this  is 
mainly  due  to  the  present  limited  demand.  Demand 
and  com])etition  will  ha\e  the  usual  effect,  and  should 
reduce  the  cost  of  this  item  by  at  least  fiO  ])er  cent. 
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It  will  liitii  he  jiossiblc  to  JMiiWl  ;i  vessel  of  this  size 
with  an  ostimatcd  saviiifj  of  from  25  to  40  \>vr  iciil. 
of  time  and  ai)oiit  10  per  cent,  of  material. 

It  is  interesting  to  add  that,  as  a  result  of  tlii> 
demonstration,  the  yard  has  ])repart'd  a  new  design 
of  harge,  in  which  it  is  i)roi)osed  to  incorporate  elec- 
tric welding  and  riveted  con.struction  to  the  following 
extent : — 


To  Be  Welded. 

Coamings. 

Shell  seams  to  fr.-inies. 
I  )eck  hutts  to  I)eams. 
Bulkheads  (including 

boundary  bars.) 
Keel   [ilate  butts   to   be 

welded    overlaps. 


After  shell  seams  weld- 
ed. 
To  Be  Riveted. 

['"loor  riveted  to  frames. 
Beam   knees   to    frames 

and  beams. 
I'ramcs   clear     to   shell 

scams. 


The  Value  of  Production  Charts  in  Check- 
ing Progress 

IN'PRNSiVlC  production  in  every  industry  has  nec- 
essitated a  recording  of  tlie  work  of  every  machine 
in  the    plant    e(|uipment.     To     be    of    value,  this 
record  must  be  tabulated  in  such  a  way  that  it  is 
pos.sible  to  sec  at  a  glance  the  output  of  any  maciiine 
for  a  certain  day;  also  the  time  anil  cause  of  any  stop- 
page or  delay  in  production. 

(Jraphicai  records  make  clear  the  causes  responsible 
for  any  reduction  in  output.  They  are  of  great  value 
in  studying  the  operations  of  any  ])art  of  the  e(piii)ment 
of  an  industry  and  show  at  a  glance  whether  it  is  lack 
of  orders,  lack  of  help,  sh<irtage  of  raw  materials  or 
tools,  change  in  lay-out  or  re])airs  rcsi)osible  for  the 
slow-up  or  idleness,  causing  a  shmip  in  output. 

H'o  be  of  value,  charts  should  be  prepared  for  indivi- 
dual de[)artments,  as  it  is  only  by  this  means  that  a 


unit,  jiut  the  ])rincipal  causes  of  the  loss  of  tifn<     A 

gra|)hical  chart  will  greatly  assist  in  stinr 

one  in  a  responsible  jjosition  to  re<luce 

minimum.    A  graph  will  show  at  a  glance  what  would 

otherwise  re(|uirc  a  long  careful  study  of  figures. 

The  illustratifin  shows  a  typical  graphical  chart  that 
might  be  utilized  by  the  general  contractor.  Each 
contract  of  course  would  have  to  have  a  special  graf>h 
designed  for  that  jiarticular  job.  A  tracing  cot; 
made  and  a  vandyke  negative  made  from  the  tra 
From  this  as  many  prints  could  be  struck  off  a:^  would 
be  reipiired.  The  illustration  is  shown  merely  as  a 
suggestion.  A  contractor  might  possibly  find  it  to 
his  advantage  to  have  a  sejjarate  graph  for  each  trade. 
The  .several  foremen  could  turn  these  in  each  night 
and  from  them  the  suj>crintendciit  could  make  up  a 
weekly  or  monthly  chart.  A  work  schedule  would 
have  to  be  drawn  up  and  a  comparison  between  the 
chart  and  schedule  would  show  at  any  time  whether 
or  not  the  progress  was  well  balanced  and  up  to  date. 
A  reference  to  the  illustration  will  show  the  advantage 
it  has  over  a  mass  of  figures.  A  glance  will  show  30 
cu.  yds.  of  excavation  in  1  day's  work,  ^lO  s(|.  yds.  of 
forms  in  2  days'  work,  40  cu.  yds.  fif  concrete  ixnirec! 
in  three  days,  20  cu.  yds.  of  reinforced  concrete  in  one 
day,  80,000  brick  laid  in  7  days  and  so  on.  This  in- 
formation is  immediate  and  accurate  and  would  be  of 
great  assistance  to  the  contractor  and  his  assistants. 
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loss  inctirred  by  one  department  is  not  charged,  or  at 
least  a  portion  of  it,  to  another  department.  In  fact 
it  is  a  common  thing  for  some  departments  to  have  to 
share  the  expenses  incurred  by  the  over-development 
of  some  other  department. 

In  charting  costs,  allowances  must  be  made  for  in- 
terest and  maintenance  charges,  depreciation,  rental 
and  supervision,  etc.  This  is  a  part  of  the  operating 
expense.  If  a  machine  is  idle  its  share  of  the  operating 
exi)ense  must  be  charged  against  it ;  otherwise  the 
other  dei)artmcnts  will  have  to  shoulder  it,  which  will, 
unfairly,  increase  their  operation  costs.  By  means  of 
these  charts  it  will  be  possil)le  for  the  manager  to  have 
axail.ible  for  reference,  not  only  the  lost  time  of  each 


Peterboro  Going  Ahead  with   Bridge  Over 
Otonabee.     Frank  Barber  Preparing  Plans 

Tl  I IC  city  council  of  I'eterboro.  Out.,  have  in- 
structed Mr.  Frank  Barber  to  prepare  filans 
for  a  high-level  reinforced  concrete  arch  bridge 
to  span  the  Otonabee  River  at  Hunter  St.,  con- 
necting the  main  part  of  the  city  with  an  ini{H)rtant 
business  and  residential  section.  This  structure  will 
replace  a  low-level  double-span  steel  truss  bridge  at 
the  same  site.  The  only  other  connection  between  these 
two  j)arts  of  the  city  is  the  Smith  Street  bridge,  which 
is  out  in  the  suburbs.  The  total  length  of  the  new 
structure,  including  fill,  will  be  1,800  ft.  How  much 
of  this  will  be  bridging  remains  to  be  worked  out,  but 
it  will  probably  be  in  the  neighborhood  of  I.OOO  ft. 
The  flo<ir  will  be  about  46  ft.  above  watfer  level,  a  few 
feet  above  the  top  chord  of  the  old  structure.  The 
high-level  is  necessitated  in  order  to  avoid  five  rail- 
road sidings  which  run  in  to  the  Quaker  Oats  plant, 
at  the  same  time  leaving  the  river  open  for  navigation 
and  accommodating  the  Quaker  Oats  Co.  who  do  not 
wish  to  locate  the  main  offices  of  their  new  plant  at 
the  low  level.  The  width  of  the  roadway  will  be  42  ft. 
between  curbs,  with  double  street  car  tracks.  Be- 
tween the  abutments  of  the  old  bridge  the  width  of 
the  river  is  245  ft.  and  whether  one.  two  or  three  spans 
will  be  used  to  cro.ss  it  will  be  determined  by  the  na- 
ture of  the  foundation  available.  Borings  are  now  be- 
ing taken  for  this  purp<ise.  The  probabilities  are,  how- 
ever, that  a  single  span  will  be  found  the  most  econ- 
omical. The  preliminary  estimate  of  cost  is  about  $300,- 
000. 

Mr.  Barber  has  a  large  staff  on  the  job  and  is  rush- 
ing the  preliminar\-  work  with  a  view  to  having  the 
plans  complete  and  bids  in  hand  before  New  Year,  as 
the  city  is  under  agreement  with  the  Quaker  Oats  Co. 
to  have  the  bridge  built  by' the  end  of  191'^.  The  com- 
pany ma<le  this  stipulation  when  they  agreed  to  re- 
buiUI   at    Peterboro,   fi>!li>wine   the  ilestriirtioii   of  fhfir 
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former  ])remiscs  by  fire.  Tlie  project  is  ;i  large  one  to 
handle  in  one  year  and  the  pay-rolls  on  the  work  will 
run  about  $10,000  a  month. 


Direct  Method  of  Handling  Concrete 
Aggregates  with  Trucks 

Avery  satisfactory  method  of  handling  material 
is  being  employed  by  the  Harrison  Engineer- 
ing &  Construction  Co.,  Buffalo,  N.  Y.,  on  its 
22-mile  concrete  road  contract  in  McDowell 
County,  West  Virginia.  The  plan  is  described  in 
Concrete  Highway  Magazine  as  follows : 

The  contractor  is  operating  fleets  of  five  2-ton 
trucks.  The  bodies'of  these  trucks  are  equipped  with 
an  end  dumping  device,  and  lately  have  been  equipped 
with  three  lateral  partitions,  making  four  separate 
compartments,  each  containing  one  2-bag  batch  of 
1  :2 :4  mixture.  Aggregates  are  received  from  a  rail- 
road which  parallels  the  highway  under  construc- 
tion. Sidings  are  available  so  the  haul  to  the  mixer 
is  seldom  more  than  lj%  miles,  and  constantly  lessen- 
ing as  the  mixer  ai)])roaches.  At  these  sidings  an  un- 
loader  is  used  to  handle  the  stone  which  i.s  received 
in  hopper  cars.  The  unloader  consists  of  an  elec- 
trically operated  bucket  elevator  from  a  pit  under 
the  rails  to  a  storage  bin  having  a  capacity  of  15  yd. 
The  bin  is  installed  at  a  height  sufficient  to  allow  a 
truck  to  run  along  side  and  receive  its  charge  of  stone. 
The  stone  is  measured  on  the  truck  by  a  stripe  paint- 
ed along  the  body. 

The  sand  is  discharged  from  the  cars  in  stock  piles 
from  which  it  is  shovelled  by  hand  into  a  small  com- 
partment car,  having  four  hinged  measuring  boxes 
at  a  height  convenient  to  discharge  into  the  four  com- 
partments of  the  truck.  The  car  operates  on  a  nar- 
row gauge  track,  which  is  easily  mf)ved  as  the  pile 
changes  its  shape. 

The  cement  storage  is  also  at  the  siding  and  when 
operations  were  first  started,  two  bags  of  cement  were 
placed  in  each  compartment  after  the  stone  and  sand 
had  been  deposited.  This  proved  unsatisfactory,  how- 
ever, as  the  wind  would  blow  the  cement  away  and  it 
also  sifted  from  one  compartment  to  the  other. 

This  method  of  handling  the  aggregates  saves 
labor.  The  records  show  an  average  saving  in  time 
of  30  minutes  to  every  mile  trip.  The  stone  from  the 
car  to  the  mixer  drum  is  handled  by  one  man  in  the 
car  to  keep  stone  to  the  hopper,  one  mechanic  to  look 
after  the  motor  and  conveyor,  two  men  to  operate  the 
bin  gates  and  level  the  stone  in  the  trucks.  The  sand 
is  shoveled  into  the  measuring  boxes  by  four  labor- 
ers and  the  instant  the  truck  comes  along  side  the 
boxes  are  tripped  by  these  men. 

When  the  truck  arrives  near  the  mixer  it  is  turned 
and  backed  to  the  mixer  hopper.  There  the  truck 
body  is  elevated  and  each  of  the  four  batches  are  de- 
posited in  the  hopper.  In  this  operation,  a  boy  mounts 
the  truck  body  and  unfastens  the  partitions  as  the 
batches  are  needed.  Two  men*  from  the  grading  gang 
step  back  to  see  that  none  of  the  material  spills  on  the 
grade.  If  this  does  happen  they  place  it  in  the  hopper 
and  give  the  engineer  the  signal. 

The  advantages  of  this  method  are:  A  measured 
batch  of  aggregate,  no  waste  of  material  on  the  sub- 
grade,  no  foreign  material  in  the  stone  and  a  very 
little  in  the  sand,  fresh  cement  from  the  storehouse, 
and  the  saving  in  labor  of  eight  shovelers  and  four 
wheelers  on  the  stone  and  two  wheelers  on  the  sand. 


Report  of  Hamilton  City  Engineer 

TM  E  annual  reports  of  Mr.  E.  R.  Gray,  city  engi- 
neer of  Hamilton,  Ont.,  for  the  year  1916  and 
1917,  have  been  recently  issued  in  one  volume. 
The    1916   report   comprises   fifty-seven    pages 
and  the  1917  report,  sixty-four  pages. 

In  his  preliminary  statement  to  the  Mayor  and  Al- 
dermen, City  Engineer  Gray  draws  attention  to  some 
special  features.  "Associated  with  the  Roadway  Divi- 
sion," he  says,  "a  systematic  periodic  inspection  has 
been  inaugurated  with  excellent  results."  With  re- 
gard to  the  Sewer  Division,  he  states,  "The  Sewer  Divi- 
sion is  industriously  proceeding  with  the  work  in  con- 
nection with  the  procuring  of  information  upon  which 
to  base  the  design  of  a  system  of  storm  sewers.  Prac- 
tical data  is  being  secured  and  the  study  is  now  well 
advanced.  The  division  constructed,  by  day  labour, 
a  number  of  local  improvement  sewers,  tendering  in 
competition  with  contractors." 

It  is  also  pointed  out  that  the  Division  of  Architect- 
ural Engineering  had  charge  of  the  erection  of  exten- 
sive military  barracks,  which  work  was  tendered  on 
and  awarded  to  the  department  in  competition  with 
city  contractors,  the  construction  being  completed  in 
record  time,  well  within  the  estimate,  thereby  making 
a  considerable  saving  to  the  city.  This  division  is  also 
making  a  systematic  ins])ection,  accompanied  by  a 
rej)ort,  quarterly,  upon  all  civic  buildings  under  the 
control  of  the  department,  so  that  repairs  or  altera- 
tions can  be  promptly  and  satisfactorily  made. 

Mr.  Gray  calls  attention  to  a  condition  in  Hamilton, 
which  is  a  cause  of  discussion  in  many  of  our  cities, 
namely,  the  excessive  pumpage  per  capita.  He  says, 
"The  consumption  of  the  city  is  still  on  the  increase. 
The  average  pumpage  of  127  Imp.  gals,  of  water  per 
24  hours  per  person  is  considerably  higher  than  the 
average  consumption  for  American  cities  and  almost 
twice  the  consumption  of  cities  where  water  is  sold 
on  the  meter  basis."  The  total  gallons  of  water  pump- 
ed in  1917  was  4,996,489,493.  In  1915,  it  was  3,779,251,- 
231,  or  103  gals,  per  capita,  and  in  1916,  it  was  4,474,- 
711,870,  or  117.3  gals,  per  capita. 

There  are  two  pumping  stations  in  Hamilton,  the 
Beach  and  the  High  Level,  and  there  are  four  reser- 
voirs— Barton,  with  a  capacity  of  11,000,000  gals..  High 
Level,  capacity  450,000,  James  Street,  capacity  1,524,- 
822,  and  the  Mountain  Water  Tower,  capacity,  800,- 
000  gals.  The  water  is  pumped  from  the  Beach  j)ump- 
ing  station  to  reservoir  and  direct;  also  re-pumped  to 
High  Level,  Reservoir  and  Mountain  Water  Tower.  In 
1917  the  preparation  of  estimates  and  plans  for  the 
reconstruction  of  the  Beach  Pumping  Station  to  ac- 
commodate new  steam  and  electric  pumping  units  wa.s 
commenced. 

No  local  improvement  roadway  work  was  under- 
taken during  1916  or  1917,  owing  to  the  policy  of  econ- 
omy adopted  during  the  period  of  the  war. 

During  1917  a  complete  survey  of  all  existing  trunk 
sewers  in  the  city  was  made  in  order  to  ascertain  loca- 
tions, capacities,  etc.  Gauges  were  installed  throughout 
the  city  in  flooded  districts,  Bristol  Recording  gauges 
being  used  where  a  continuous  record  of  flow  is  re- 
quired. Special  manholes  were  constructed  for  their 
application.  The  total  mileage  of  sewers  completed  "^i 
up  to  the  end  of  1917  was  139.08,  consisting  as  follows: 
Brick,  14.22  miles;  concrete,  7.74;  24  in.  vitrified  pipe, 
3.76;  20  in.  vitrified  pipe,  0.47;  18  in.  vitrified  pipe,  12.- 
17;  15  in.  vitrified  pipe,  22.43;  12  in.  vitrified  pipe.  72.- 
93 ;  10  in  vitrified  pipe,  0.352 ;  9  in.  vitrified  pipe,  4.83. 
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Industrial  Housing  in  Three  Rivers,  P.Q. 


Tl  1 1'',  year  of  industries  for  Three  Rivers  was  1917,  _ 
;iii<l  the  befiinniiifj  of  1918  saw  floods  of  work- 
men rushed  towards  this  city,  which  was  con- 
fronted with  the  big  problem  of  their  boarding. 
I  lousing  accommodations  had  to  be  found,  but  no  more 
were  available.  Immediately  the  city  council  paid  at- 
tention to  this  <|uestion  and  it  came  to  the  conclusion 
that  at  two  viewjjoints  Three  Rivers  policy  was  to 
encourage  the  building  of  comfortable  and  convenient 
housc,s^(l)  To  increase  the  good  standing  of  the 
town  and  to  add  to  its  embellishment;  (2)  To  make 
the  city  more  attractive  for  the  workmen. 

All  interesting  suggestion  to  the  council  was  that 
the  city  itself  go  into  the  building  line  and  sell  or  lease 
the  houses  with  reasonable  profits.  It  was  op])osed 
by  many  constituents,  the  principal  reason  bearing  up- 
on the  point  that  decent  dwellings  could  not  be  built 
at  a  reasonable  cost  on  account  of  the  high  ])rice  of 
the  materials,  labor,  etc.  However,  the  scheme  was 
not  <lrop])ed.  Iwcry  day  local  naval  activities  were 
calling  for  more  men.  Then  the  city  came  to  an  agree- 
ment with  the  Tidewater  Realties  Co.,  Ltd.,  a  sister 
company  of  the  Tidewater  Shii)building  Co.,  Ltd.,  and 
a  subsidiary  of  the  Canada  Steamship  Lines,  Ltd. 

The  city  was  to  furnish  the  site  and  the  company 
agreed  to  go  into  the  construction  business  on  .its 
own  account.  North  of  the  Seminary  property,  the 
llouliston  Park  was  lying  idle  for  a  long  time,  as  far 
as  building  work  was  concerned.  Tramways  were 
passing  across  and  in  front  of  the  ])roperty.  The  site 
was  elevated  and  composed  of  a  sand  ridge.  No  better 
s])ot  was  available  within  the  city  and  it  was  bought 
at  a  cost  of  $100,000  by  the  city  council.  It  was 
granted  to  the  company  on  the  condition  that  they 
build  thirty  houses  before  the  1st  of  June,  1919,  and 
the  balance  of  lots  as  per  a  certain  contract  between  the 
l)arties.  Each  house  was  to  cost  at  least  $3,500.  The 
municipal  revenue  in  taxes,  water  rates,  etc.,  was  esti- 
mated as  sufficient  to  provide  for  the  interest,  and  the 
sinking  fund  on  the  invested  capital,  which  should 
be  reimbursed  in  a  short  period  on  this  scheme. 

The  company  then  retained  the  services  of  Messrs. 
Rarott  &  Blackader  architects,  Montreal,  to  prepare 
plans  for  these  industrial  houses,  and  by  the  end  of  June 
a  contract  was  closed  with  Mr.  Anselme  Dube,  general 
contractor.  Three  Rivers,  for  the  construction  of  five 
two-storey  buildings,  132  ft.  by  34  ft.,  built  in  terraces 
of  six  houses,  consisting  of  sevenroom  apartments, 
(hi  the  ground  floor  was  a  vestibule,  a  living  room,  a 
dining  room  and  a  kitchen;  on  second  floor,  four  bed- 
rooms and  a  bathroom.  The  work  was  started  on  July 
1,  and  one  of  the  buildings  is  nearly  completed,  the 
brickwork  of  three  others  is  completed  for  the  first 
storey  and  the' foundations  of  the  fifth  one  are  finish- 
ed. 

The  foundations  of  these  buildings  are  of  1:3:5 
concrete  and  the  walls  are  12  in.  thick  and  eight  feet 
high.  The  mixing  was  carried  on  with  a  J^'Y^i'd 
London  mixer  operated  by  steam,  and  the  concrete 
was  handled  in  wheelbarrows.  It  took  two  days  and  a 
half  to  complete  the  foundation — the  first  one — at 
the  rate  of  50  cub.  yds.  per  day.  The  unit  cost  of  the 
concrete  was  $12.00.  In  the  cellar  the  flooring  is  con- 
crete.   For  every  house  there  is  a  No.  200  Sunshine  hot 


air  furnace  furnished  by  the  McCIary  Mfg.  Co.,  of 
Montreal,  also  a  Wee  Hawken  concrete  laundry  tub. 
The  walls  of  the  building  are  of  solid  plastic  brick 
and  the  division  walls  in  common  brick.  In  each  build- 
ing there  are  150,000  bricks.  The  floors  are  of  1  in. 
spruce,  finished  with  %-m.  M.  C.  fir.  The  interior  walls 
are  lath  and  plaster  on  3  in.  x  3  in.  studs.    The  trim 


pLA^ 


t-z^ 


EUvation  and  plant  of  Three  Riven  tndusUlal 


is  all  in  white  pine,  except  the  stairs,  which  are  hard- 
wood. P'ach  tenement  is  supplied  with  a  vestibule  and 
a  porch.  A  crown  roofing  is  placed  all  around  the 
building,  which  adds  to  its  appearance.  It  is  made 
of  colored  wooden  shingles.  Barrett  Specification  roof- 
ing is  employed. 

The  following  sub-contracts  have  been  awarded: 
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Foundations,  Dallaire  &  Pothier,  Thr^  Rivers;  Brick- 
ing, J.  H.  Giroux,  Contractors,  Three  Rivers;  Plumb- 
ing, Germains  &  Freres,  Three  Rivers ;  Heating,  Mc- 
Clary  Mfg.  Co.,  Montreal ;  Electrical  work,  P.  Rochon, 
Three  Rivers ;  Sanitary  supplies,  James  Robertson  Co., 
Montreal ;  Cement,  Cyrille  Labelle  &  Cie  des  Trois- 
Rivieres. 

The  total  cost  of  one  building  when  completed  is 
$24,000.  Another  contract  has  been  awarded  by  the 
Tidewater  Realties  Co.  to  Mr.  J.  H.  Hand,  general 
contractor,  Montreal,  to  build  five  four  flat  buildings. 
These  are  to  be  37  x  40  ft.,  two  storey.  Work  on  their 
foundations  is  already  commenced. 


Mainly  Constructional 

East  and  West— From  Coast  to  Coast 


Guarding  Valuable  Property 

Coal  pilfering  is  (|uite  a  serious  problem  and  with 
the  increased  cost  of  fuel,  the  coal  pile  represents  a 
greater  investment  of  money  than  ever  before.  Add- 
ed to  this  is  the  impossibility  of  replacing  any  loss 
by  ordering  more  coal,  and  it  is  reasonable  that  manu- 
facturers and  plant  owners  generally  should  adopt 
precautions  to  conserve  their  allotments. 

No  matter  how  loyal  or  how  vigilant  a  night  watch- 
man may  be  he  Cannot  be  everywhere  at  once.  Coal 
stealers  take  care  to  make  their  hauls  when  he  is  fur- 
thest away.  The  hest  safeguard  is  a  protective  fence 
a  new  type  of  which  has  been  designed  expressly  for 
factories,  munitions  ])lants,  etc.,  by  The  Dennis  Wire 
&  Iron  Works  Co.  This  fence  stands  over  seven  feet 
high  and  is  topped  by  triple  rows  of  barbed  wire,  over- 
hanging at  an  angle  that  defies  the  would-be  intruder. 
It  is  made  of  specially  heavy  wire  mounted  on  steel 
posts,  creating  a  "zone  of  safety"  about  the  entire  plant 
and  forcing'  all  to  approach  by  specific  centralized 
entrances,  over  which  proper  supervision  may  be  main- 
tained. 

■  The  Dennis  peoj)le  report  that  they  are  busy  erect- 
ing this  new  chain  link  fence  in  all  parts  of  Canada, 
and  among  recent  hurry-up  orders  are  furniture  fac- 
tories,,stove  works,  munitions  plants,  tanneries,  rolling 
mills  and  implement  factories.  One  manufacturer 
found  that  within  a  month  after  putting  up  a  chain 
link  protective  fence,  he  had  made  a  big  saving  on 
costly  brass  castings  which  the  men  had  been  in  the 
habit  of  throwing  out  of  the  windows  during  the  day 
and  collecting  at  night,  to  dispose  of  later  at  the  price 
of  scrap  brass.  Much  material  leaves  some  factories 
via  the  windows — a  loss  which  is  estimated  by  the 
police  of  one  city  at  hundreds  of  thousands  of  dollars 
yearly  in  that  place  alone. 

The  Dennis  chain  link  fence  cannot  be  climbed, 
cannot  be  got  through,  around  or  under.  It  keeps 
all  cranks,  thugs,  firebugs,  enemy  agents,  agitators 
and  thieves  at  a  safe  distance  from  the  plant  it  pro- 
tects, forming  an  impassable  wall  of  steel  that  reduces 
insurance,  protects  property,  stops  losses  and  thievery 
and  earns  its  cost  generally  jn  a  short  time.  An  il- 
lustrated explanatory  folder  has  been  issued  by  the 
Dennis  people  for  the  information  of  those  interested, 
and  as  an  evidence  of  the  widespread  concern  over  the 
important  matter  of  adequate  plant  protection,  the  first 
edition  is  already  exhausted  and  the  second  edition  has 
just  left  the  press. 


The  Tide-water  Shijjbuilders  Limited  have  decided 
to  build  boilers  and  marine  engines  at  their  shipyards. 
Three  Rivers,  Quebec,  and  are  putting  up  buildings 
and  installing  plant  at  their  works,  which  it  is  expect- 
ed will  cost  nearly  half  a  million  dollars. 


That  portion  of  the  county  road  between  Trcntcjn  and 
Belleville  in  Hastings  County.  Ont.,  has  been  taken  by  the 
provincial   government. 

Quite  extensive  operations  are  under  way  in  connection 
with  the  C.N.R.  terminals  at  Leaside.  Round  houses,  freight 
buildings,  office  and  work  shops  are  in  course  of  construc- 
tion. 

At  a  recent  meeting  of  the  council   of   Dundas,   Ont.,   a 
by-law  was  passed  authorizing  the  issue  of  debentures  to  the 
■  extent  of  $37,000,  the  funds  to  be  used  for  the  extension  and 
improvement  of  the  waterworks. 

The  barracks  which  Bate,  McMahon  &  Co.  have  the  con- 
tract to  erect  at  Barriefield,  near  Kingston,  Ont.,  will  include 
23  buildings,  11  of  them  200  ft.  long.  Work  is  to  be  commenc- 
ed at  once  and  completed  in  80  days. 

It  is  understood  that  Bate,  McMahon  &  Co.  have  the  con- 
tract for  clearing  the  land  and  erecting  the  new  buildings 
for  the  casualty  clearing  station  in  Toronto  on  the  heights 
overlooking   North   Rosedale  and   the   new   military   hospital. 

The  R.  Westcott  Co.,  of  Windsor,  Ont..  has  been  award- 
ed the  contract  for  the  building  of  a  new  reservoir  in  Leam- 
ington, Ont.,  on  a  7  per  cent,  commission  basis,  the  cost  of 
materials  and  labor  being  placed  at  .$40,000.  Work  has  al- 
ready been  started. 

There  were  l.'ig  building  permits  taken  out  in  Winnipeg 
during  the  month  of  August,  representing  a  value  of  .$ri82,3.'j0. 
as  compared  with  134  permits  at  a  value  of  $232,2.50,  for  the 
same  month  in  1917.  For  the  first  nine  months  of  this  year, 
the  total  is  1,011  permits,  valued  at  $1,747,900. 

The  value  of  building  permits  issued  in  Gait,  Ont.,  for 
the  first  eight  months  of  the  year  is  aljout  $60,000  ahead  of 
the  corresponding  period  in  1917.  The  figures  are:  1918,  131 
permits  valued  at  $140,283;  1917,  80  permits,  value  $81,600. 
During  .\ugust  there  were  23  permits  taken  out,  at  a  value 
of  $30,350. 

The  council  of  Port  Credit,  Ont.,  is  considering  a  plan 
of  building  20  houses,  taking  advantage  of  the  provincial 
government's  offer.  The  amount  to  be  borrowed  will  be 
$60,000.  The  class  of  house  to  be  built  will  be  a  six-roomed 
brick,  standard  plumbing  and  electric  lighted,  to  cost  between 
$2,500  and  $3,000. 

By-law  No.  1169  was  recently  passed  by  a  special  council 
in  St.  Boniface,  Man.,  authorizing  the  city  council  to  enter 
into  an  agreement  with  the  provincial  minister  of  public 
works  regarding  the  paving  of  Marion  street;  the  govern- 
ment is  to  pay  one-half  of  the  cost  and  at  the  same  time  a 
limit  of  $60,000  is  set  for  the  city's  share. 

The  building  permits  issued  in  Brantford  during  the 
month  of  August  indicate  greatly  increased  activity  in  the 
trade.  There  were  27  permits  taken  out  at  an  estimated  value 
of  $202,290,  an  increase  of  $191,315  over  the  figures  for  August 
1917.  For  the'  eight  months  of  the  year,  the  total  is  $594,- 
395,  which  exceeds  last  year's  figures  for  the.  same  period 
by  $510,200. 

An  order-in-council  has  been  passed  giving  the  War 
Trade  Board  power  of  supervision  and  regulation  of  the 
Canadian  steel  industry.  This  action  has  been  taken  with  a 
view  to  co-ordinating  the  productive  power  of  the  steel 
plants  and  securing  the  greatest  possible  efficiency.  The  War 
Trade  Board  has  authority  to  instruct  each  company  as  to 
what   it   may  produce.     Each   plant   will   likely  specialize  on 
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jjarticular  materials.     This  slip  lias  l)i(ii   luci-ssitatcd  owing 
to  the  steel  situation  in  the  United  States. 

Building  Inspector  McKenzie's  report  for  the  month  of 
August  indicates  greatly  increased  building  activity  in  Van- 
couver as  compared  with  last  year.  The  August  permits  num- 
ber 93  and  are  valued  at  $210,.n:i,  as  against  52  at  a  value 
of  .1!.')4,424,  for  the  same  month  in  1917.  This  year's  total  for 
the  first  eight  months  is  558  permits  valued  at  $l,011,:tl8, 
compared  witli  ;).')9  at  a  value  of  $40.1,920  rhiring  the  corre- 
sponding period  in  1917. 

Mr.  Lyon,  of  Guelph,  representing  advocates  of  the  To- 
ronto-Guelph-London  route  for  the  proposed  provincial  high- 
way, recently  appeared  before  the  Toronto  board  of  con- 
trol, asking  the  city's  support  of  the  northern  route  instead 
of  the  southern  via  Hamilton,  London  and  St.  Thomas.  It 
was  pointed  out  to  him,  however,  that  the  highway  was  a 
provincial  matter  and  that  Toronto  had  no  direct  participa- 
tion in  it. 

Hon.  Edward  Brown,  provincial  treasurer  for  Manitoba, 
recently  announced  that  a  railway  would  be  built  in  the  im- 
mediate future  north  of  The  Pas  to  strike  the  rich  copper 
country  in  that  location.  The  railway  will  not  connect  with 
the  Canadian  Northern  at  The  Pas,  but  with  the  government 
road  north  of  the  Saskatchewan  River,  owing  to  the  fact 
that  it  would  cost  a  million  or  a  million  and  a  half  to  erect 
a  new  bridge  across  the  river.  'According  to  Mr.  Brown's 
statement,  the  road  will  cost  about  .$2,000,000,  there  being 
a  stretch  of  70  miles  to  cover,  for  which  an  allowance  of 
$:iO,000  a  mile  is  made.  The  money  will  no  doubt  be  provided 
directly  by  the  federal  government,  the  line  being  a  feeder 
to  the  Hudson  Bay  line,  on  which  work  is  now  being  com- 
pleted. The  copi)er  country  which  the  line  will  open  up 
is  said  to  contain  very  extensive  deposits.  At  the  Flin  Flon 
mine  25,000,000  tons  of  copper  ore  have  been  diamond  drill- 
ed, the  value  of  which  has  been  estimated  at  .$10  a  ton. 
This  property  is  now  controlled  by  Toronto  and  Boston  in- 
terests. No  work  is  being  done  on  it  owing  to  the  fact  that 
the  proposition  is  a  huge  one  and  the  railway  is  needed  as  a 
preliminary  step.  Smelters  will  have  to  be  built  at  the  mine. 
The  Mandy  mine  at  Schist  Lake,  some  distance  south,  is 
said  to  be  very  rich.  It  is  now  owned  by  the  Tonopay  Min- 
ing Co.,  of  Nevada.  Last  year  1,500  tons  were  mined  and 
shipped. 


Personals 

Mr.  L.  W.  Bourassa.  C.l-".,  has  been  appointed  city  en- 
gineer of  St.  John's.  Que. 

Mr.  W.  P.  Near,  B.A.,  B.Sc,  city  engineer  of  St.  Cath- 
arines. Ont.,  has  been  chosen  to  act  as  fuel  controller  for 
that  nuiiiicipality. 

Mr.  Arthur  Sande,  construction  engineer  in  charge  at 
Dominion  Canncrs,  Limited,  Siincoe.  (3nt.,  has  been  engaged 
as  construction  engineer  for  the  Kipawa  Fibre  Co..  Ltd., 
Temiskaming,  P.Q. 

Mr.  Leslie  Hornslty,  formerly  of  the  engineering  staff  of 
the  Grand  Trunk  Railway  system,  and  latterly  with  the  To- 
ronto Terminals  Co.,  has  resigned  and  taken  a  position  in  the 
survey  department  of  the  Ontario   Hydro-electric  System. 

Dr.  J.  W.  S.  McCullough,  Medical  Health  t)rticcr  for  the 
province  of  Ontario,  who  since  the  beginning  of  the  war  has 
attended  to  all  sanitary  matters  in  Military  District  No.  8, 
has  been  offered  appointment  as  medical  officer  of  the  sta- 
tionary hospital  which  is  to  go  to  Siberia  with  the  Canadian 
expeditionary   forces. 

Mr.  Chas.  H.  Rust,  who  for  the  past  six  years  has  been 
city    engineer   of    \'ictoria,    B.C..     has     returned    to   Toronto. 


where,  it  will  be  remembered,  he  also  hcM  the  position  of 
city  engineer  from  1898  to  1912.  He  has  now  associated  him- 
self with  the  Toronto  Railway  Co.  and  allied  undertakings. 
Mr.  Rust  is  a  past  president  of  the  EngineerinK  Institute  of 
C  anada  and  of  the  American  Society  of  Municipal  Improve- 
ments.   He  was  born  in  Essex,  England,  in  1852. 

Mr.  W.  H.  Carter,  of  the  Carter- Halls-Aldingcr  Co..  has 
been  elected  president  of  the  Winnipeg  Board  of  Trade,  by 
the  eighteen  directors  who  were  recently  chosen  to  form 
the  board  of  management.     The  first  act  of  the  new  board 


Mr.  W.  H.  C«rter. 

wai  lo  pledge  llie  fullest  measure  of  support  of  its  entire 
membership  of  2,000  to  the  success  through  personal  service, 
of  the  next  Victory  Loan. 

Mr.  R.  Home  Smith  will  be  Ontario  s  New  fuel  commis- 
sioner, according  to  recent  announcements,  succeeding  Mr. 
R.  C".  Harris,  Toronto  commissioner  of  works,  who  has  been 
anxious  to  be  relieved  of  his  duties  in  this  connection.  Mr. 
E.  L.  Cousins,  general  manager  and  chief  engineer  of  the 
Toronto  Harbor  Contniission,  will  assist  Mr.  Smith,  either 
as  adviser  to  the  commissioner  or  as  Deputy  Fuel  Controller. 

Lieut.-Col.  John  Stoughton  Dennis,  C.E.,  D.L.S..  past- 
|)resident  of  the  E.I.C..  and  president  of  the  Canadian  For- 
estry Association,  who  has  done  such  good  work  with  the 
British   Recruiting  Mission  in   the   CSV      i>.-   .loccpted  an 


Lieut. -Col.)  S.  Dcniil(,CE.D.L.S. 
appointment    in   the   Canadian   expeditionary   force   which    is 

going  to  Siberia,  with  which  he  will  be  employed  in  a  si.r.i.il 
capacity. 


Contracts  Department 

News    of    Special   Interest    to   Contractors,    Engineers,    Manufacturers    and 

Dealers  in  Building  Supplies 


Waterworks,  Scwertic   and 
Roadways 

Grand  Mere,  Que. 

Tlie  Town  Council  contemplates  mac- 
adamizing road  to  Great  Northern  Rly. 
Station,  and  paving  St.  Maurice  Street, 
at  a  cost  of  $35,000.  Engineer,  Chas. 
Gelinas. 

La  Bale,  Que. 

Work  is  to  start  for  an  asphalt  road 
for  the  Town  Council.  Secretary,  N.  W. 
I'rechette. 

Ottawa,  Ont. 

H.  Ulair  &  Co.,  Ltd.,  2;i  Butterworlh 
Uldg.,  are  in 'the  market  for  reinforcing 
and  cement  in  ■connection  with  pipe  for 
a   $30,000  intercepting  sewer. 

Preston,  Ont. 

Tenders  are  to  be  called  shortly  by  the 
Board  of  Works,  chairman,  Deputy 
Reeve  Wismer,  for  the  cnntsruction  of 
an   H-inch  sewer  for  the  Town   Council. 

Ste.  Therese,  Que. 

Tenders  are  being  received  until  Sep- 
tember 21st  for  the  gravelling  of  the 
road  of  La  Grande  Ligne  for  the  Town 
Council.      Secretary,   Ovide   Forget. 

St.  Thomas,  Ont. 

Work  is  to  start  at  once  for  an  ex- 
tension to  sewer  for  the  City  Council. 
Engineer,  M.  Ferguson. 

Smith's  Falls,  Ont. 

By-law  has  passed  for  alterations  to 
waterworks  for  the  Town  Council.  En- 
gineer, S.  B.  Code. 

CONTRACTS  AWARDED 

Bienville,  Que. 

Work  is  to  start  at  once  for  a  mac- 
adam road  costing  $4,000  for  the  Town 
Council:  General  contractors,  Therien 
&  Guay,  will  be  in  the  market  for  neces- 
sary equipment   and   material. 

Burnaby,  B.C. 

Resurfacing  roads  at  a  cost  of  $20,000 
for  the  Provincial  Government.  Depart- 
ment of  Public  Works  and  the  Municipal 
Council:  General  contractors,  Cotton  & 
Company. 

Hawkesbury,  Ont. 

Filtration  plant  costing  $48,000  for  the 
Town  Council:  General  contractors,  Ar- 
chamljault  &  Leclaire,  016  St.  Denis  St., 
Montreal;  mechanical  etiiiipment,  Nor- 
wood Engineering  Co.  of  Canada,  Ltd., 
Cowansviile,  Que.  '  General  contractors 
want  prices  on  :i0,000  common  red  brick 
and  500  tons  of  1%  inch  crtashed  stone, 
and  will  let  rooting,  plumbing  and  heat- 
■"«• 

St.  John,  N.B. 

Water  main  costing  $65,000  for  the 
City  Council:  Contract  for  16-inch  pipe, 
Vroom  &  Arnold,  B.  B.  N.  A.  Bldg.,  St. 
John,  representing  Canada  Iron  Foun- 
dry. 


Railroads,  Bridges  and  Wharves 

La  Tuque,  Que. 

Great  Northern  Railway  and  National 
Transcontinental  Railway  contemplate 
the  erection  of  a  union  station  costing 
$50,000. 

Montreal,  Que. 

The  G.  T.  R.  contemplate  the  erec- 
tion of  a  terminal  warehouse.  Chief 
engineer,   H.   R.   Saflford,  94  McGill   St. 

Ottawa,  Ont. 

The  C.  P.  R.  plans  to  build  new  siding 
to  new  plant  of  Beach  Foundry  Co., 
Broad  St. 

Swift  Current,  Sask. 

Work  is  to  start  for  a  $12,000  stock 
yard  for  the  C.  P.  R.  Superintendent, 
Mr.   Halkett. 

Three  Rivers,  Que. 

Spur  line  is  to  be  built  from  main  line 
to  the  Three  Rivers  Shipyard  Company's 
plant,,  a  distance  of  two  miles,  for  the 
C.  P.  R.  Div.  engineer,  W.  B.  Harper, 
Windsor   Station,   Montreal. 

Toronto,  Ont. 

The  C.  P.  R.  contemplate  the  construc- 
tion of  railway  yards,  terminal  buildings, 
etc. 

CONTRACTS  AWARDED 

Dauphin,  Man. 

Work  is  to  start  next  spring  for  a  con- 
crete bridge  for  the  Town  Council:  Gen- 
eral contractor,   E.  Pilgrim. 

Longueuil,  Que. 

Work  has  started  for  a  $4,200  steel  and 
concrete  bridge  for  the  Parish  of  St. 
Antoine  De  Longueuil:  General  contrac- 
tor, Arthur  Daigneault,  15  Longueuil  St. 

St.  Janvier,  Que. 

Steel  bridge  and  concrete  al>utments 
costing  $10,000  for  the  Municipal  Coun- 
cil". General  contractor,  Gaudette  &  La- 
chapelie,  St.  Ours. 

Twigges  Island  to  Lulu  Island,  B.C. 

Wooden  bridge  for  the  Provincial 
Government,  Department  of  Public 
Works:  General  contractor,  Wm.  Green- 
less,  407  Cordova  St.  W.,  Vancouver, 
previously  reported  Empress  Construc- 
tion Co.,  in  error. 


Public  Buildings,  Churches 
and  Schools 

Halifax,  N.S. 

Competitive  plans  are  being  received 
l)y  the  secretary,  S.  J.  Wilson,  until  Sep- 
tember 28th,  for  the  erection  of  "St. 
Joseph's"  school  costing  $75,000,  and 
■'Bloomfield"  school  costing  $65,000,  for 
the  School  Board,  81  Sackville  St. 

Hamilton,  Ont. 

Tenders  are  to  be  called  in  about  a 
week  by  the  architect,  F.  W.  Warren, 
Bank  of  Hamilton  Bldg.,  for  the  erection 


of  a  $35,000  ijuiblic  school  for  the  Town- 
ship of  Barton. 

Durham,  Ont. 

Plans  and  specihcations  are  with  Fa- 
ther h'lahaven,  who  is  receiving  tenders 
until  September  28th,  for  the  erection  of 
a  church  for  the  Catholic  Congregation. 
Prices  wanted  on  all  materials. 

Manville,  Alta. 

I'y-law  has  passed  for  a  hospital  for 
the  District  of  Manville.  Architect,  Mr. 
Blakey,   Parliament   Bldgs.,   Edmonton. 

St.  Lambert,  Que. 

The  Town  Council  will  shortly  vote 
$50,000  for  the  erection  of  a  solid  brick 
lire  station.     Engineer,  H.  A.  Gibeau. 

St.  John,  N.B. 

Tenders  are  being  received  by  R.  C. 
Desrochers,  secretary  of  Department  of 
Public  Works,  Ottawa,  until  noon,  Sep- 
tember 24th,  for  the  construction  of  a 
temporary  barracks. 

St.  Louis  de  Gonzaque,  Que. 

The  congregation  contemplate  the  erec- 
tion of  a  church.  Curate,  Rev.  A.  Cor- 
rideau. 

Winnipeg,  Man. 

Work  is  to  start  shortly  for  an  exten- 
sion to  church  for  the  Presbyterian  Con- 
gregation. Pastor,  Rev.  Andrew  J<od- 
dan. 

Tenders  are  being  received  by  R.  C. 
Desrochers,  secretary  of  Department  of 
Public  Works,  Ottawa,  until  noon,  Oc- 
tober 4th,  for  the  construction  of  conva- 
lescent wards,  long  active  treatinent 
ward,  active  treatment  wards  and  neuro- 
logical ward  in  soldiers'  home  costing 
$1,000,000. 

-    CONTRACTS  AWARDED 

Chauvin,  Alta. 

School  costing  $12,843  for  the  Public 
School  Board:  General  contractor,  T.  La 
Plante,  Sr. 

Dorval,  Que. 

Temporary  barracks  costing  $225,000 
for  the  Dominion  Government,  Depart- 
ment of  Public  Works:  General  contrac- 
tors, Quinlan  &  Robertson,  Ltd.,  260  St. 
James  St.,  Montreal. 

Kelvin,  Ont. 

Foundations  are  going  in  for  a  $10,000 
one-storey  church  for  the  Methodist 
Congregation:  General  contractor,  John 
Rippenburg. 

Medicine  Hat,  Alta. 

Repairs  to  hospital  costing  $:i.400  for 
(jeneral  Hospital  Board:  General  con- 
tractor, J.  J.  Brandon. 

Mountrose,  N.S. 

Work  is  to  start  at  once  for  a  school 
for  the  Arlington  S.  D.:  General  con- 
tractor, M.  M.  Charlton. 

Oyen,  Alta. 

School    costing   $15,750    for    tlie    I!oard 
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St.  Lawrence  Power  Go.  Secure   Power 
Privileges  with  Time  Limit 

Tlli*^  liitcriiatioiial  Joint  Waterways  C'i)iuini.s.sion 
has  as.suiiuHl  autliority  in  the  matter  of  the  ap- 
plication of  the  St.   Lawrence   Power  Co.,  and 
have  s>raiite<l  this  company  permission  to  huild 
their  weic.    The  ])roviso  is  attached  that   it   must   he 
removed  at  the  end  of  five  years,  of  if  the  war  should 
hist  longer,  at  the  ending  of  the  war. 

Ill  ijranting'  tliis  ])crniission  the  joint  coinniission 
is  evidently  accepting  in  good  faith  the  statement  of 
the  company  that  the  extension  is  only  required  to 
meet  war  demands.  The  ])roviso  attached  is  merely 
an  evident  intention  to  guard  the  rights  of  l)i)th  coun- 
tries in  the  St.  Lawrence  River.  The  placing  of  the 
time  limit,  though  quite  too  long,  if  the  war  should 
end  as  soon  as  we  all  ho])e,  leaves  the  final  disposition 
of  tlie  St.  Lawrence  water  powers  entirely  at  the  dis- 
posal of  the  governments.  The  gravest  ohjection  to 
the  decision  is  prohahly  found  in  the  fact  that  when 


the  .St.  Lawrence  Power  Company  makes  its  claim 
four  years  hence,  as  they  naturally  will  do,  the  onus 
of  j)roof  that  the  weir  is  adversely  affecting  the  flf»w  of 
the  river  rests  with  Canada.  In  ail  fairness  the  respon- 
sibility of  proving  their  jjoint  shfudd  have  devolved  on 
the  com|)any  that  has  received  the  benefit  of  the  doubt 
during  the  four  year  pericxl.  The  commis.sion's  decision 
reads  as  follows : 

The  Order  as  Granted. 
The  decision  of  the  commission  is  as  follows: 
"It  is  hereby  ordered  as  an  interim  measure  that 
the  construction  of  the  said  weir  and  its  maintenance 
until  the  exi)iration  of  the  tertii  of  five  years  from  the 
date  hereof,  or  until  the  termination  of  the  presnt  war, 
is  hereby  approved  u|)on  the  following  conditions: 

(1)  "That  at  the  expirati<jn  of  said  perifnl  of  five 
years,  or  u])oii  the  termination  of  the  present  war. 
whichever  shall  last  occur,  said  weir  shall  be  removed 
by  the  applicant,  reserving,  however,  to  the  applicant 
or  any  other  interested  jjarty  the  right  to  apply  to 
the  coinniission  at  least  one  year  before  the  expiration 
of  the  said  period  for  a  further  continuance  of  the  .said 
weir,  and  t>n  such  application  the  commission  may  ap- 
])rove  of  such  continuance  on  such  terms  and  ojihIi- 
tions  as  it  may  deem  appropriate  and  equitable  for  the 
protection  of  the  rights  and  interests  of  the  people  on 
both  sides  of  the  line. 

(2)  "That  the  said  weir  shall  be  constructed  and 
maintained  in  accordance  with  the  plans  mentioned. 
and  under  all  the  terms  and  conditions  set  forth  in  the 
l)ermit  granted  by  the  Secretary  of  War.  dated  Sept. 
10th.  1917,  so  far  as  the  same  are  applicable. 

(3)  "That  for  the  purpose  of  protecting  the 
rights,  property  and  interests  on  either  side  of  the 
boundary  from  any  injurious  effect,  resulting  from  the 
construction  and  maintenance  of  said  weir,  the  com- 
mission will,  during  the  term  of  its  approval,  herein 
retain  jurisdiction  over  the  subject  matter  of  said  ap- 
plication, and  may  make  such  further  order  or  orders 
in  the  premises  as  may  be  ncces.sary. 

"Provided  that  in  the  foregoing  order  the  commis- 
sion shall  not  be  deemed  to  have  considered  nor  pass- 
ed upon  any  question  pertaining  to  the  rights  of  the 
a])plicant  ti>' divert  water  from  the  St.  Lawrence 
River." 


Hyd rated  Lime  in  Goncrete 

ON  another  page  of  this  issue,  we  reproduce  the 
results  of  tests  on  the  effect  of  hydrated  lime 
in  concrete  on  the  compressive  strength  of  var- 
ious specimens.  The  increase  in  strength  due 
to  the  hydrated  lime  seems  rather  remarkable,  hut 
when  one  considers  th*  detrimental  effect  *that  i 
sive  tiuantities  of  water  have  on  the  ultimate  stn 
of  concrete  and  that  any  decrease  of  this  excess. mani- 
fests itself  by  an  increase  in  strength,  the  results  are 
not  so  startling.  Discussing  these  results,  Mr.  Nor- 
man (i.  }K)ugh,  the  director  of  the  construction  bureau 
of  the  Lime  .\sss>ciation,  under  whose  auspices  the 
tests  were  carried  out,  argues  that  the  increase  in 
strength  can  undoubtedly  be  assigned  to  two  rea- 
sons : — 

First,  as  the  hydrated  lime  was  increased,  the  flow- 
ability  and  workability  of  the  mixture  was  improved 
to  such  an  extent  as  to  permit  it  being  placed  with  a 
lesser  (|uantity  of  mixing  water  than  that  requirctl  for 
the  concrete  without  lime. 

Second,  hydratetl  lime  is  of  an  hygroscopic  nature 
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and  absorbs  water  at  the  time  of  mixiiif^.  'i'his  water 
is  held  mechanically  by  the  lime,  but  it  cannot  be  utiliz- 
ed in  any  chemical  combination  while  the  lime  is  hard- 
ening. The  cement,  however,  has  a  chemical  attrac- 
tion for  moisture  during  the  seasoning  period  which 
is  much  stronger  than  the  mechanical  attraction  of 
lime.  The  moisture  is  therefore  drawn  from  the  lime 
and  utilized  by  the  cement  in  the  process  of  more  near- 
ly complete  hydration,  thus  resulting  in  increased 
strength. 

The  figures  sent  out  by  this  Bureau  are  the  first 
tests  published  which  indicate  the  performance  of  hy- 
drated  lime  in  field  practice,  and  this  makes  the  in- 
formation all  the  more  valuable.  It  has  been  the  con- 
tention of  those  w'ho  have  closely  studied  this  sub- 
ject that  the  true  value  of  hydrated  lime  in  concrete 
is  not  so  jjronounced  in  laboratory  work  as  it  would 
be  in  field  practice.  On  account  of  the  conditions  be- 
ing vastly  different  and  the  methods  of  mixing  less 
exact,  the  possibilities  for  improvement  in  field  prac- 
tice are  much  greater  and  a  material  having  the  ]).roper- 
ties  of  hydrated  lime  has  much  better  opportunity  of 
showing  its  real  value. 


Wood  Preservation 

ALMOST  every  stick  of  wood  is  infected  with 
spores  of  plant  parasites  previous  to  its  de- 
livery from  the  lumber  yards.  Lumber  so  af- 
fected, if  exposed  to  air,  warmth  and  moisture, 
is  certain  to  develop  rot  which  will  eventually  cause 
its  destruction.  If  the  wood  is  treated  chemically  to 
make  it  unfit  for  food  for  the  fungi,  the  development 
of  fungous  growth  is  prevented.  Creosoting  is  the 
most  effective  chemical  with  which  to  treat  .structural 
wood.  The  methods  of  aj^plying  are  by  painting,  soak- 
ing or  injection  under  pressure.  The  latter  is  by  far 
the  most  effective,  but  good  results  are  obtained  from 
the  other  methods. 

The  cheapest  building  materials  are  very  often  the 
most  expensive.  Chea])  lumber  is  always  expensive. 
Permanency  or  long  life  reduces  the  yearly  cost,  eli- 
minates the  large  item  for  repairs  and  results,  natural- 
ly, in  greater  ])rofits.  Rotten  lumber  is  dangerous  and 
its  replacement  is  an  exjK'nse  that  considerably  reduces 
profit. 

In  the  L'nited  States,  it  has  been  estimated,  there 
are  16,472,000  miles  of  fencing.  The  average  farm  re- 
quires 82iS.6  rods  of  fencing  requiring  at  least  100 
posts  per  year  to  maintain  each  fence.  The  cost  of 
fence  posts  is  steadily  increasing  and  the  available 
supply  of  durable  wood  is  becoming  less  and  less.  If 
the  farmer  treated  his  cedar  fence  posts  with  creosote, 
he  would  qut  the  cost  of  fence  maintenance  in  half. 
This  is  just  one  instance  of  saving  the  large  sums  re- 
f|uired  in  repairs. 

Shingles,  when  creosoted,  will  not  warp  or  curl  and 
will  not  rot  in  a  life-time.  To  prevent  decay,  it  is 
necessary  to  at  least  brush  treat  the  ]3oints  of  contact 
before  the  lumber  is  assembled  and  erected ;  thereafter 
the  surfaces  may  be  brush-treated  in  the  same  manner 
as  paint  would  be  applied,  and  if  a  piece  of  wood  is 
thorf)ughly  treated  with  creosote  oil,  it  is  protected  not 
only  from  decay,  but  it  is  also  perfectly  sanitary,  as  ver- 
min cannot  breed,  nest  or  develop  in  or  on  creosoted 
lumber.  In  districts  where  white  ants  are  prevalent, 
creosoting  is  the  most  effective  means  or  arresting 
their  destructive  activities.  Instances  have  been  known 
where  creosote  oil  has  been  used  to  protect  electric 
light  and  telephone  poles  from  woodpeckers. 


Crctisote  oil  is  particularly  suitable  as  a  paint  Uir 
certain  buildings.  It  is  a  nut  brown  in  color  and  is 
rather  jjleasing  and  durable.  Its  cost  is  less  than  half 
that  of  oil  paint  and  in  addition  to  protecting  the  wootl 
from  the  weather  it  is  a  much  better  preservative  than 
standard  paints.  The  color  is,  of -course,  flat,  l)ut  it  is 
serviceable  and  attractive. 

The  brush  method  of  application  consists  of  two 
coats  of  refined  coal  tar  creosote  oil.  If  there  is  a 
large  amount  of  lumber  to  be  treated,  it  is  possible  to 
dip  or  soak  the  wood  in  creosote  oil — to  use  the  open 
tank  system.  The  open  tank  system  consists  of  im- 
mersion of  the  lumber  in  alternate  hot  and  cold  baths 
of  refined  Coal  tar  creosote  oil — that  is  the  lumber  is 
soaked  for  various  periods  in  creosote,  which  is  main- 
tained at  an  average  tenqjerature  of  180  degs.  F.,  when 
it  is  changed  to  a  cold  bath,  the  temperature  of  which 
is  maintained  at  less  than  100  degs.  F.,  or  in  lieu  there- 
of, u])oii  completion  of  the  hot  treatment,  the  heat  is 
shut  off  or  the  fire  drawn  and  both  oil  and  wood  per- 
mitted to  cool  at  atmospheric  temperature  without  re- 
moval from  one  tank  to  another. 

The  pressure  treatment  consists  of  injection  of 
crude  creosote  oil  under  high  artificial  pressure  into 
the  wood  in  gigantic  retorts  or  steel  cylinders. 

Creosote  oil  should,  if  possible,  be  heated  to  a  tem- 
perature of  150  degs.  F.  before  being  applied.  The 
])ractice  of  wood  jjreservation  means  increased  life  of 
buildings  and  increased  working  i>ower  of  every  dollar. 


Builders'  Display  Rooms 

MOST  builders  and  material  dealers  consider 
that  if  they  have  a  good  photograph  to  show 
a  prospective  customer,  they  are  going  a  long 
way  toward  arousing  his  interest  and  closing 
a  deal.  Some  enterprising  ones  insist  on  going  much 
farther  than  this,  however,  and  want  to  sh(jvv  him  how 
the  various  parts  of  the  house  are  likely  to  look  when 
completed. 

An  American  company  whose  lumber  yard  was  de- 
stroyed by  fire  some  time  ago,  have  gone  oi>c  better 
than  this  and  in  reconstruction  have  adopted  quite  a 
novel  idea  in  the  way  of  building'  display  rooms.  The 
place  is  now,  in  fact,  a  succession  of  rooms  fitted  up 
exactly  like  the  rooms  of  a  well  ordered  modern  home. 
The  front  corner  is  the  office,  attractively  fitted. 
The  next  room  back  is  the  reception  room.  It  contains 
handsome  furniture,  tables,  home  jjictures,  racks  of 
plan  books,  etc.,  and  is  the  place  where  the  salesmen 
meet  their  trade  to  discuss  building  plans. 

The  client  looks  over  the  plans,  which  include  hun- 
dreds of  attractive  homes  of  every  price  and  descrip- 
tion, including  plans  of  interiors,  built-in  features  home 
improvements  and  additions  of  all  kind.s.,  If  there  is 
some  point  that  needs  illustrating,  no  time  or  talk  is 
wasted  in  trying  to  describe  it.  They  simply  escort 
him  to  the  other  rooms  back  of  the  store,  all  border- 
ing on  the  street. 

■  The  rooms  include  living  rooms,  dining  room,  break- 
fast pantry,  kitchen,  bathroom  and  bedroom.  These 
rooms  are  arranged  in  a  long  series,  one  after  the  other, 
and  have  one  side  open  toward  a  long  passage  way, 
or  show  room.  Customers  can  thus  be  conducted  down 
this  passageway  and  look  into  each  room  in  turn. 

The  walls  of  these  rooms  are  covered  with  wall- 
board  ;  the  finish  is  Arkansas  short-leaf  yellow  pine. 
The  floors  are  in  quarterd  oak,  plain  oak,  maple,  edge 
grain  ])inc,  and  flat  grain  pine. 
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The  Effect  of  Hydrated  Lime  on  the 

Strength  of  Concrete 


SOMI''.  interesting  tests  recently  made  on  the  ef- 
fect which  various  percentages  of  hydrated  liine 
in  concrete  have  on  the  compressive  strength  of 
the  latter,  are  contained  in  a  rejjort  issued  hy  the 
Hydrated  Lime  Bureau  of  the  National  I.iine  Manu- 
facturers Association.  One  of  the  most  important  de- 
velo|)ments  in  c<jnnection  with  the  use  of  concrete  that 
has  been  made  in  recent  months  is  the  discovery  that 
the  strength  of  concrete  is  governed  almost  entirely 
by  the  volume  ratio  of  water  to  cement,  (ienerally 
speaking,  a  ratio  of  0.4  to  1  gives  maximum  strength 
while  a  ratio  of  2  tf>  1  gives  practically  no  strength. 
It  is  well  known  that  a  mixture  containing  just  suf- 
ficient water  to  develo])  maximum  strength  is  of  ton 
dry  a  consistency  to  permit  being  worked  economical- 
ly ;  so  it  has  become  the  custom  of  engineers  to  j)ern)it 
the  use  of  larger  (|uantities  of  water  in  order  to  allow 
the  contractor  to  jjlace  the  mixture  in  the- forms  with- 
out em])loying  too  much  labor  . 

The  difficulty  with  this  compromise,  however,  is 
that  the  contractor  generally  uses  too  great  a  (|uan- 
tity  of  water.  The  engineer  realizes  that  as  the  quan- 
tity of  water  increases,  the  strength  of  the  concrete 
decreases;  so  in  order  to  protect  himself  against  too 
great  a  decrease  he  insists  that  the  concrete  be  ])laced 
with  the  minimum  amount  of  water  that  will  i)ermit 
reasonably  easy  handling.  This  minimum  amount  of 
water  is  usually  not  sufficient  to  satisfy  the  contractor, 
because  he  realizes  that  with  slightly  larger  (|uantities 
of  water  the  material  can  be  handled  with  less  labor. 
Hence  these  two  op])osing  factors  govern  to  a  great 
extent  the  strength  actually  obtained  in  the  finished 
concrete  and  the  logical  solution  of  the  ])roblem  is  to 
introduce  such  methods  as  will  reduce  the  water  con- 
tent to  a  minimum  and  meet  the  objection  of  the  engi- 
neer, and  at  the  same  time  ini])rove  the  workability 
of  the  mixture  to  meet  the  objection  of  the  contractor. 
The  method  employed  by  the  State  Highway  Depart- 
ment of  Delaware  is  the  introduction  of  a  ])ercentage 
of  hydrated  lime  and  the  results  obtained  are  given 
below.  The  i)roportions  of  the  mixture  used  by  the 
Delaware  State  Highway  Department  in  all  of  its  road 
construction  are  1 :2  :4. 

These  tests  are  of  unusual  interest  because  of  the 
fact  that  they  were  conducted  under  actual  working 
conditions,  the  test  specimens  being  taken  ilirectly 
from  the  concrete  as  it  was  being  ])laced.  The  results, 
therefore,  give  a  true  indication  of  the  actual  strength 
of  the  concrete  in  the  finished  road. 

Those  who  have  closely  studied  the  action  of  hydrat- 
ed lime  in  concrete  have  l)cen  frank  in  stating  that  the 
function  of  hydrated  lime  is  to  improve  concrete  under 
field  conditions,  a  result  not  so  apparent  under  labora- 
tory conditions.  The  reason  for  this  is  that  concrete 
specimens  as  made  in  the  laboratory  are  pre])are(l  under 
most  favorable  conditions  o(  workmanship  and  of  a 
drier  consistencj-  than  concrete  as  placed  in  the  field. 
In  addition,  it  is  the  usual  custom  to  store  laboratory 
siiecimens  under  water,  in  a  damp  closet,  or  in  damp 
sand.  Under  these  conditions  the  specimens  have  an 
oi)|>ortunity    to   develop    maximum    strength,    so    that 


such  specimens  are  practically  perfect,  and,  other  things 
being  e(|ual,  the  possibility  for  improvement  is  limited 
to  the  personal  cquaticju  of  the  operator.  In  field  prac- 
tice the  conditions  are  entirely  different;  the  concrete 
is  not  so  carefully  proportioned  fir  mixed  ;  the  water 
is  not  so  carefully  regulated,  and  the  conditions  <jf  stor- 
age are  not  so  favorable.  The  possibility  for  improve- 
ment of  field  practice,  therefore,  is  governed  not  so 
much  by  the  personal  equation  alone,  as  by  the  intro- 
duction of  a  material  which  exercises  a  mechanical  in- 
fluence over  the  concrete  at  the  time  of  mixing,  hand- 
ling and  placing,  and  which  |)ermits  these  o])erations  t<j 
be  carried  out  with  the  use  of  a  minimum  quantity  of 
free  water. 

The  following  quotations  are  extracted  from  a  letter 
by  (i.  W.  Hutchinson,  testing  engineer,  Delaware 
State  Highway  Department,  in  which  the  results  of 
his  investigations  are  reported  to  Chas.  M.  Upham, 
chief  engineer: — 

"The  specimens  were  6-in.  x  12-in.  cylinders  and 
were  made  at  the  same  time  the  concrete  was  being 
placed  uix>n  the  roadbed.  .\  chute  mixer  was  used. 
The  cylinder  form  was  filled  by  holding  it  under  the 
chute  and  deflecting  the  flow  of  concrete  from  the  road 
into  the  form.  .Ml  specimens  of  <jne  mixture  were  taken 
from  the  same  batch  in  the  mixer. 

"The  specimens  were  not  tamjjed,  but  were  struck 
off  on  to])  and  then  were  covered  in  <»rder  to  protect 
them  frotn  the  rays  of  the  sun,  this  being  identical  with 
the  treatment  given  the  road.  After  being  covered  for 
24  hours,  they  were  buried  at  the  side  of  the  finished 
concrete  road,  and  at  the  time  when  moist  earth  was 
thrown  on  the  road  the  specimens  were  included  under 
this  covering.  They  were  left  in  place  until  they  were 
six  months  old  and  received  the  san»e  treatment  as  the 
road  during  this  period  and  then  taken  to  be  broken." 

"As  the  tests  were  started  in  November,  it  will  be 
seen  that  the  specimens  were  subjected  to  the  Fall, 
Winter  and  Sjjring  ])eriods." 

"Consistency  of  the  mixture  was  determined  by  the 
inspector  and  myself  in  accordance  with  our  ideas  of  an 
ideal  working  consistency.  The  amount  of  water  was 
not  measured  as  it  was  not  practical  under  the  circum- 
stances, but  the  same  consistency  was  maintained 
during  the  mixing  by  the  agreement  of  opinions  of  the 
man  running  the  inixer,  the  inspector  and  myself;  that 
is,  the  specimens  were  poured  when  the  consistencv 
was  unanimously  agreed  to  by  the  three  ]>arties  as 
being  the  same  as  that  of  the  previously  made  speci- 
mei.s." 

"At  the  end  of  the  six  months'  periotl.  the  specimens 
were  removed  to  the  laboratories  of  the  Henry  S. 
Spackman  Kngineering  Company.  Philadelphia  for 
breaking  under  compression  with  the  following  re- 
sults: 

Compressive  Strength. 

PiTcentaRcs  oi  Hy>lrati-il  I.inie  l>asctl  upon  the  weight  of 
Portland  Cement  in  the  mixture. 

0"f  lime  8V^%  lime  srf  lime  7^^^  lime 

lbs.  per  sq  in.       lbs.  per  sq.  in        lbs.  per  »q.  in.       lbs.  per  sq  in, 
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In  breaking  under  compression,  it  was  noted  by 
the  laboratory  that  failure  of  the  coarse  aggregate  oc- 
curred in  every  cause. 

A  similar  series  of  tests  on  portland  cement  mortars 
has  just  been  published  by  Professor  M.  O.  Fuller, 
Lehigh  University,  Bethlehem,  Pa.,  in  "Concrete," 
which  shows  that  the  addition  of  hydrated  lime  up  to 
10  per  cent,  not  only  increases  plasticity,  but  also,  in 
some  mea;-ure,  the  tensile  strength  of  specimens  stored 
in  water  and  in  earth.    Mr.  Fuller  reports  as  follows: — 

Our  stored  specimens  showed  -greater  gain  in 
strength  up  to  the  10  day  period  when  lime  was  not  pre- 
sent. Longer  storage  ])eriods  showed  results  in  favor 
of  the  addition  of  lime. 

In  order  to  make  the  two  series  comparable  the 
same  brands  of  cement,  hydrated  lime  and  stone  were 
used.  The  main  object  was  to  determine  the  percent- 
age of  hydrated  lime  that  was  best  to  increase  the 
plasticity  and  impermeability  of  the  mortar  and  not 
eflfect  the  strength  of  the  mortar.  The  storage  con- 
ditions were  reduced  to  three,  outdoor  air,  water  and 
soil,  and  the  time  of  testing  7,  14,  28  and  56  days. 

Besides  the  tensile  briquettes,  a  set  of  2-in.cubes 
was  also  made  and  tested  in  compression  on  a  Univer- 
sal testing  machine. 

Physical  tests  of  the  cement  gave  the  following  re- 
sults: Specific  gravity  3.08.  Fineness,  18  per  cent,  re- 
tained on  200  mesh  sieve.  Normal  consistency,  25  per 
cent,  water.  Tensile  7-day — neat  cement — 454  lbs.  per 
sq.  in.  1/3  mortar,  18K  lbs.  per  sq.  in.  28-day  neat 
cement,  753  lbs.  per  sq.  in.  1  :3  mortar,  326  lbs.  per 
sq.  in.  Compressive,  7-day  neat  cement,  4701  lbs.  per 
sq.  in.  1:3  mortar,  1130  lbs  per  .sq.  in.  28-day  neat 
cement,  6737  lbs.  per  sq.  in.  1 :3  mortar,  1997  lbs.  per 
sq.  in.  Physical  test  of  Delaware  river  sand  screened 
through  a  No.  10  sieve  gave  the  following  results ; 
Weight  per  cu.  ft.,  97  lbs.  Specific  gravity,  2.63.  Coef- 
ficient of  uniformity,  2.78.    Air  voids,  38.9  per  cent. 

The  proportions  of  sand  and  cement  were  taken  by 
weight,  the  percentage  of  the  total  weight  of  the  mi-x- 
ture  being  added  to  give  what  is  known  as  working 
consistency,  i.  e.,  normal  consistency  plus  50  per  cent. 
The  hydrated  lime  was  added  to  the  dry  cement  and 
thoroughly  mixed  before  adding  the  sand  and  water. 

Test  pieces,  after  being  made,  were  stored,  one-third 
in  water,  one-third  buried  in  moist  clayey  soil,  and 
the  balance  outdoor  subcct  to  the  elements. 

Summary  of  Results. 

The  plotted  results  indicate  from  5  per  cent  to  12>^ 
per  cent,  of  hydrated  lime  may  be  added  to  cement  mor- 
tars without  seriously  impairing  the  strength.  A  large 
number  of  contractors  use  10  per  cent.  lime. 

Averages  of  the  value  of  tensile  strength  for  the 
various  ages  give  10  per  cent  as  the  best  value  for  air 
and  water  storage,  ?'/>  per  cent,  for  soil  storage,  and 
5  per  cent,  as  the  best  value  for  all  three  kinds  of  stor- 
age. 

The  real  value  of  the  addition  of  lime  to  cement 
mortars  is  the  increase  in  plasticity  or  workability 
which  is  very  desirable  from  the  contractors'  point  of 
view. 


Municipal  Salvage  in  Its  Practical  Aspects 

The  subject  of  municipal  salvage,  or  the  utilization 
of  waste  materials  collected  by  municipal  authorities, 
was  discussed  with  much  earnestness  and  considerable 
profit  to  all  who  attended  the  twentieth  annual  con- 
ference of  the  Institute  of  Cleansing  Superintendents 
held   at   Stock])ort  recently.     There   was  a  record  at- 
tendance of  members  and  of  delegates  from  local  auth- 
orities.   The  Director-General  of  the  National  Salvage 
Council — Mr.    David    Currie — recognized    the    import- 
ance of  the  conference,  and  attended  to  give  an  inspir- 
iting and  highly  informative  address,  whilst  the  coun- 
cil's chief  technical  adviser — Mr.  J.  C.  Dawes — ^opened 
the  discussion,  which  led  to  a  very  frank  and  instruc- 
tive contribution  of  opinions  from  the  delegates,  \vho 
described  the  work  carried  out  in  their  respective  dis- 
tricts, so  that  all  could  benefit  from  individual  success- 
es.    There  is  little  doubt,  we  think,  as  will   be  seen 
from    the   report    which    appears    elsewhere,    that    the 
City  of  Liverpool  has  instituted  the  most  comprehen- 
sive and  successful  schemes  of  salvage  of  any  city  in 
the  kingdom,  and   it  may  well  be  taken  as  a  model 
and  a  Mecca  to  which  representatives  of  other  cities 
and  towns  may  profitably  make  pilgrimages  to  inspect 
its  methods,  and  learn  how  they  are  carried  out ;  whilst 
(jlasgow,   Shefiield,   Keighley,   Manchester  and   .Aber- 
deen are  also  highly  successful.    Mr.  Currie  referred 
in    his    address    to      the  absolute    necessity 
tional     grounds     of     salving    waste     to     the 
extent,     for     we     cannot  •  provide     tonnage 
port     the     materials     we     need,     and     he 
ed  the  drastic  regulations  in  force  in  (lermany  to  com- 
])el   the   utilization    of    waste     materials,    whilst   Mr. 
Dawes,  in  opening  the    discussion,     adverted    to. the 
necessity  of  applying  scientific  methods  so  as  to  secure 
the  full  potentialities  from  salvage.    Every  municipal- 
ity, he  suggested,  should  possess  its  own  salvage  de- 
partment, and  he  emphasized  its  im])ortance  by  point- 
ing out  how  millions  of  tons  of  cinders,  the  value  of 
which,  after   screening,   was   now    18s.   per   ton,   were 
wasted,  much  of  it  being  consequent  upon  the  use  of 
inefficient  fire-grates,  whilst  60*000  tons  of  paper  were 
even   now  being  wasted.    Waste  tins  should   not,  he 
urged,  be  burnt,  but  adopted  for  re-use  on  the  method 
suggested  by  the  National   .Salvage  Department.  Or- 
ganic refuse,  too,  it  had  been  proved,  could  be  profit- 
ably used  after  conversion  by  certain  digester  plants. 
Considerable  capital   had  been   spent   in  the  past,   he 
pointed  out,  in  the  erection  of  plants  for  the  destruc- 
tion of  refuse,  but  local  authorities  were  finding  that 
they  could  now  do  much  better  by  spending  money 
on  machinery  to  salve  it.    The  conference,  it  was  re- 
cognized by  all  who  attended,  was  a  signally  success- 
ful one,  and  it  should  serve  to  stimulate  authorities  to 
increased   salvage  activity,   not   only   on   national   but 
also  on  financial  grounds,  'for  the  more  efficiently   a 
local  authority  undertakes  waste  utilization  the  greater 
is  the  revenue  obtained  for  a  reduction  in  the  rates. — 
Municipal  Engineering  and  Sanitary  Record. 
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In  a  wooden  shipyard  of  the  Northwest,  where  3000 
men  are  working  on  rush  schedule,  it  is  important  to 
impress  on  them  the  danger  of  breaking  the  rule  which 
absolutely  prohibits  smoking.  This  is  accomplished 
by  a  sign  placed  just  inside  the  workmen's  entrance, 
which  reads,  in  large  flaming  letters:  FIRE  in  this 
plant  may  ])Ut  every  man  out  of  work.  Help  the  man- 
agement protect  your  job.    NO  SMOKING! 
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New  Concrete  Dam  at  Port  Dover,  Ont. 


AMASS  concrete  dam  is  being  constructed  on  the 
Lynn  River  at  Port  I3over,  Ont.,  for  Penman's, 
Limited.  Plans  and  specifications  have  been 
l)repared  by  T.  i'ritififie  &  Son,  Limited,  of 
Montreal  and  'i'oronto,  and  the  contract  is  being  car- 
ried out  by  the  Foundati<Mi  Co.,  Limited,  of  Montreal. 
The  failure  of  the  existing  concrete  dam  necessitat- 
ed a  totally  new  structure.  The  steel  roadway  bridge 
over  the  existing  dam  is  to  be  moved  to  one  side  dur- 
ing the  construction  of  the  new  dam  and  the  concrete 
slab  forming  the  bridge  floor  is  to  be  broken  up  and 
the  strigers  removed  to  facilitiate  moving.  This  bridge 
will  be  ])ut  back  in  place  when  the  work  on  the  new 
dam  is  completed. 

The  old  abutments  of  the  dam  will  be  removed 
and  the  new  al)uttnents  carried  nnich  further  apart. 
This  will  increase  the  length  of  the  dam  and  the  addi- 
ti(jnal  length  will  be  spanned  by  a  new  reinforced  con- 


stream  side  of  the  coffer  dam  is  backed  up  with  earth, 
etc.,  forming  a  very  satisfactory  dam  in  maintaintnf; 
a  sufficient  head  for  the  power  house  during  construc- 
ti(^n. 

The  aggregate,  for  mass  concrete  will  be  in  the  pro- 
I)ortion  of  1  -.lYz  :5,  and  for  reinforced  concrete,  1 :2 :4. 
Api)roved  pit  gravel  may  be  used  and  the  work  is  ex- 
pected to  be  cojnpleted  by  winter. 


A  Floor  Test 

DL'RIXli    the    wrecking   of   a   large   number   of 
Chicago  buildings  to  make  way  for  Chicago's 
new  Union  Station,  an  opportunity  was  afford- 
ed to  test,  to  the  point  of  destruction,  the  floor 
of  a  modern  reinforced  concrete  structure. 

This  was  the  first  instance  we  know  of  where  such 
test  has  been  made  on  a  building  which  had  not  been 
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Plan,  elevation  and  crou  tecllon  Port  Dover  dam. 


Crete  bridge,  as  shown  in  the  illustration.  The  new.con- 
crete  abutment  walls  at  each  end  of  the  dam  will  be 
connected  into  the  earth  embankments  by  steel  sheet 
])ile  cut-oflfs.  A  sluice  way  is  provided  at  one  end  of 
the  dam. 

The  abutment  walls  and  dam  art  u>  be  carried  down 
to  bed  rock  at  VA.  \77 ,  which  is  about  13  ft.  below  the 
level  of  the  water  in  Lake  F.rie.  The  dam  is  to  be  built 
in  sections  and  each  section  will  be  concreted  from 
bottom  to  top  in  one  operation,  b'lash  boards,  as  in- 
dicated in  the  dravTings,  have  been  provided  for.  A 
intTcr  dam  has  been  constructed  of  sheet  piling  spaced 
a  few  feet  apart  and  carried  down  to  rock.  The  space 
between   the   piling   is   filled   with   earth   and   the   up- 


especially  constructe<l  for  a  test  and  which  had  been 
in  service  for  a  number  of  years. 

The  floor  was  loaded  with  load  of  a  million  and  a 
quarter  pounds  of  pig  iron.  Gauge  lines  on  steel  and 
on  concrete  and  deflection  points  to  the  number  of  200 
were  arranged.  The  gauge  lines  were  selected  with  a' 
view  to  getting  information  on  the  strains  in  the  steel 
and  concrete  at  critical  places  and  to  learn  the  action 
of  the  flat  slab  under  heavy  load. 

The  floor  was  a  flat  slab  designed  fi'>r  a  live  load 
of  250  lbs.  per  square  fixit  and  pebble  aggroeate  was 
used  in  the  concrete. 

The  test  k^d  was  applied  in  increment.-  .i  .n-.-ut 
200  lbs.  per  square  foot,  until  a  weight  of  910  lbs.  per 
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square  foot  had  been  reached,  the  time  between  the 
first  and  last  loads  covering  a  period  of  twelve  days. 

After  each  increment  of  pig  iron  had  been  pnt  in 
place,  measurements  were  made  on  the  gauge  lines,  and 
other  measurements  were  taken  each  day. 

Bars  of  steel  taken  from  the  floor  in  different  parts 
of  the  building  gave  a  yield  of  65,000  jjounds  per  square 
inch  and  an  ultimate  strength  in  the  neighborhood  of 
100,000  pounds,  indicating  high  carbon  steel.  Judging 
from  its  j)erformance,  much  of  the  concrete  had,  during 
the  eight  years  life  of  the  building,  reached  its  full 
ultimate  strength.  The  maximum  deformation  was 
1.1  inches. 

The  value  of  these  tests  consisted  not  merely  in 
showing  the  strength  of  the  floors,  but  also  in  showing 
the  stresses  were  distributed  throughout  the  floor  and 
what  proportions  of  the  load  were  taken  by  the  various 
bar  systems.  The  fact  that  the  floor  did  not  fail  under 
a  load  about  four  times  as  great  as  that  for  which  it 
was  designed,  shows  that  the  construction  was  good. 
Although  incipient  failure  resulted,  it  was  estimated 
that  a  load  of  1,500  lbs.  per  square  foot  would  have 
been  necessary  to  produce  comjilete  failure. 

It  is  interesting  to  note  that  the  highest  stresses 
occurred  around  the  column  caps  and  not  at  the  centre 
of  the  panel.  The  negative  bending  moment  was  re- 
sponsible for  the  incipient  failure  of  the  concrete  around 
the  column  caps. 

The  test  was  conducted  by  Prof.  A.  N.  'J'albot  of 
the  University  of  Illinf)is. 


British  Science  in  Industry 

The  British  Science  (juild  has  opened  an  exhibition 
at  King's  College,  Strand,  London,  of  British  Scientific 
Products.  The  exhibition  was  arranged  by  Professor 
R.  A.  Gregory,  who  delivered  an  address  on  its  aims 
and  objects:  It  had  been  {)opularly  assumed,  he  said, 
that  orignal  scientific  work  was  almost  a  prerogative 
of  Germany,  whereas  a  slight  acquaintance  with  scien- 
tific history  would  show  that  most  modern  industries 
had  originated  with- British  science  and  invention.  In 
purely  scientific  and  initiative  research  we  had  been 
the  pioneers.  Where  we  had  been  deficient  was  in  the 
practical  use  of  the  results  obtained  and  the  application 
of  our  natural  scientific  genius  to  the  solution  of  in- 
dustrial problems.  He  mentioned  the  work  done  by 
Sir  Herbert  Jackson,  Professor  of  Chemistry  in  King's 
College,  to  provide  the  chemical  glass  and  optical  glass 
urgently  needed  when  supplies  from  Germany  and 
.Austria  were  cut  off.  Working  with  a  committee  of 
the  Institute  of  Chemistry,  Sir  Herbert  Jackson  deter- 
mined the  composition  of  numerous  glasses  required, 
and  placed  the  formulae  freely  at  the  disposal  of  man- 
ufacturers. The  result  was  a  re-awakening  of  the 
glass  industry  in  this  country ;  and  a  position  had  now 
been  secured  which  was  strong  enough  to  enable  our 
manufacturers  to  meet  all  assaults  upon  it.  The  pure 
potash  required  for  certain  glasses  was  now  obtained 
by  a  new  electrolytic  process,  and  we  need  never  again 
go  to  Germany  for  it  or  for  the  glass  itself.  Our  che- 
mical manufacturers  were  meeting  all  demands  for 
such  synthetic  organic  drugs  as  salicylic  acid  and  as- 
pirin, phenacetin,  and  salvarsan,  photographic  chemi- 
cals, synthetic  dyes,  and  associated  products,  as  well 
as  hundreds  of  similar  substances  of  which  Germany 
had  had  the  monopoly.  The  magneto  industry  had 
established  itself  in  a  sound  position,  and  the  German 


instrument  had  been  displaced  for  good.  Hard  porce- 
lain for  electrical  fittings  and  laboratory  ware  was  now 
British-made,  thanks  to  scientific  work  and  industrial 
enterprise.  We  produced  all  the  tungsten  required  for- 
special  steels  and  metallic  filament  lamps,  and  could 
supply  the  world  if  necessary ;  we  made  aluminum  al- 
loys superior  to  any  of  the  German  pre-war  products, 
and  like  success  had  been  attained  in  other  directions. 

The  exhibition  is  arranged  in  14  sections.  A  var- 
iety of  physical  apparatus  used  in  works  laboratories 
and  for  teaching  purposes  is  on  view,  as  are  al.so  a 
number  of  electrical  appliances.  The  textile  industry 
is  also  well  represented.  There  is  one  section  devoted 
to  gas  traction.  In  this  the  most  striking  object  is  a 
standard  London  omnibus — with  the  body  removed^ — 
which  has  been  approved  by  the  Gas  Traction  Com- 
mittee, and  will  shortly  be  seen  on  the  streets. 

Upstairs  we  find  beautiful  tulle  voile  and  very  ar- 
tistic Balek  fabrics,  with  silks  from  Bradford  and 
Macclesfield,  glass  from  the  Derby  Crown  Glass  Com- 
pany and  British  Glass  Manufacturers'  Association, 
and  the  Solway  Dye  Company,  re])lacing  dyes  which 
Germany  had  captured.  A  very  interesting  feature 
of  the  exhibition  to  architects  and  builders  will  be  the 
artificial  seasoning  of  timber.  By  this  process,  with- 
out injury  to  the  timber,  the  normal  atmospheric  work 
of  a  year  is  accom])lished  in  less  than  a  month.  Near 
this  the  City  of  Bradford  Technical  College  shows 
comparisons  of  British  and  German  methods  of  worst- 
ed and  yarn  nianijnilation  ;  and  here,  too,  the  work  of 
recovering  the  aniline  dyes  industry  is  immensely  im- 
portant. Monazite  sand,  which  appears  in  the  section 
of  Zeimar  gas  mantles,  is  another  material,  which 
though  coming  from  British  possessions,  was,  before 
the  war,  entirely  controlled  by  Germany.  That  is  al- 
tered now.  It  used  to  be  said  that  wars  were  won  on 
the  i)laying  fields  of  Eton,  but,  as  Professor  Keith  .s'aid, 
s])eaking  at  the  exhibition  on  Tuesday,  in  future  they 
will  be  won  in  the  laboratories  of  the  country. 


Handy  Way  of  Screening  Sand  or  Gravel 

Almost  every  building  job  requires  screened  sand 
or  gravel  somewhere.  My  observation  is  that  there  are 
both  awkward  and  convenient  ways  of  doing  this 
screening.  The  method  my  mason  uses  seems  to  me 
to  be  unusually  convenient.  For  the  convenience  of 
those  who  may  be  interested  I  will  describe  his  method 
in  detail. 

The  first  thing  he  does  is  to  secure  four  pieces  of 
2x4's  three  feet  long.  These  he  stands  vertically  as 
corner  posts  about  an  area  4x3  feet.  Next  he  secures 
the  posts  in  their  position  by  encircling  the  bottom 
and  the  top  with  a  belt  brace  of  1x6  inch  stuff.  Over  the 
bottom  braces  he  lays  a  loose  floor  of  shiplap,  prefer- 
ably running  the  pieces  the  short  way.  These  are  very 
lightly  nailed  so  that  they  may  be  taken  apart  without 
injury  to  the  lumber. 

For  a  sieve  he  nails  together  a  frame  of  2x6-inch 
stuff,  making  a  box  frame  3x2  feet.  Sand  screen  is 
then  tacked  securely  to  this  frame.  A  roller  of  gas  pipe 
completes  the  equipment. 

In  sieving  he  fills  the  above  described  sieve  with 
sand  and  then  rolls  the  same  to  and  fro  on  the  gas  pipe 
roller.  As  the  top  belt  braces  make  a  good  track  for  the 
roller  the  labor  of  sieving  is  slight. — E.  L.  in  National 
Builder. 


Se|)lciiilicr 
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Hullow  tile  stack. 


Ill-;  AlKoina  Steel  Corpora 
lion's  battery  of  25  Wili)iitte 
Coke  Ovens,  (No.  3  Hattery), 
coniineiiced  last  November  is  now 
])ractically  completed  and  work  has 
commenced  on  a  further  25  ovens 
making  fifty  new  ovens  in  all.  The 
i-ccon(l  extension  is  scheduled  for 
operation  in  December  of  this  year. 

The  fifty  new  ovens  oiierated  on 
an  18  hour  coking  time  will  give 
about  650  tons  additional  coke  daily, 
which,  with  the  1150  tons  daily  from 
the  i)resent  plant  of  110  Koppers 
( )vens,  designed  for  a  22  hour  cok- 
ing time,  will  give  a  total  daily  out- 
:)ut  of  Furnace  Coke  of  hSOO  tons. 

The  above  installation  when  com- 
])leted  will  provide  sufficient  coke 
for  the  Blast  Furnace  Plant  which 
has  been  recently  increased  by  the 
addition  of  a  new  400  ton  Furnace 
Ijlown  in  last  May. 

The  old  No.  1  and  No.  2  batteries, 
l)uilt  in  I'MO,  are  of  particular  in- 
terest as  being  the  second  installa- 
tion ou  this  continent  of  C'oke  Ovens 
with  vertical  flues  and  separate  re- 
generators, the  first  being  at  Joliet, 
111. 

The  Wilputte  Ovens  now  being 
erected  embody  the  many  improve- 
ments that  have  been  found  to  be  of 
l)ractical  utility,  dining  eight  years 
of  great  development  in  the  Hy- 
I'roduct  Coke  Industry,  the  changes 
icfle.cted  having  for  their  aim  faster 
coking  time,  with  a  maximum  i)ro- 
duction  of  coke  suitable  for  Blast 
Furnace  purposes  and  a  maximum 
recovery  of  by-products.  It  is  claim- 
for  the  AVilputte  Oven  that  in  the  ar- 


rangement of  the  regenerators,  by  the  use  of  a  posi- 
tive air  feed  and  adjustment  of  the  air  supply  to  give 
the  exact  i)roportion  of  air  and  gas  re(|uircd  for  com- 
plete combustion  at  different  parts  of  the  oven  wall 
and  in  the  form  of  the  cover  brick  at  the  point  where 
the  vertical  flues  enter  the  main  horizontal  flue,  the 
regidation  of  the  heats  is  greatly  facilitated. 

A  feature  of  the  construction  is  that  the  new  batter- 
ies arc  being  erected  on  c(fncrete  |)ilcs  of  the  Mac- 
Arthur  ty|)e.  A  considerable  saving  in  ^lepth  of  con- 
crete required  for  the  foundations  has  been  effected 
in  the  use  of  these  |)iles  as  the  foundations  of  these  bat- 
teries situated,  as  they  are.  close  to  the  shore  of  the  St. 


McArthur  pil*l  excavated  to  level  of  waste  heat  flue  preparatoiy  to  bciag 
cut  off  to  level  of  bottom  of  •oncrcte. 

Mary's  River,  are  subject  to  the  effects  of  the  constant- 
ly changing  level  of  Lake  Superior  and  hence  it 
wood  piles  were  used  would  have  to  be  carried  down  to 
a  point  below  the  minimimi  lake  level.  The  work  of 
driving  the  piles  for  the  first  25  ovens  was  carried  out 
successfully  during  the  severest  part  of  an  unusually 
severe  winter,  the  gravel  and  water,  of  course,  being 
heated.  The  ground  in  which  they  were  driven  con- 
sists of  mixed  fill,  in  which  there  was  a  considerable 
amount  of  broken  brick  and  j)icccs  of  timber.  The 
piles  were  driven  through  this  without  difticulty.  ex- 
cept in  one  instance  where  a  large  bl(H-k  of  timber 
had  to  be  cut.  Four  j)iles  were  chosen  after  the  break- 
up and  a  loading  test  applied  with  satisfactory  results. 
The  weight  of  pig  iron  used  in  the  test  was  120  tons, 
and  the  maxinuim  scttlcineut  which  resulted  was  5/16 
in.  The  piles  are  s|)aced  to  give  a  maximum  load  of 
between  20  and  25  tons  per  pile. 


view  of  oven  regenerators  nearlng  completion. 


It  i>  indeed  a  tantalizing  thing  to  remove  a  screw 
from  which  one-half  the  head  has  broken  off.  The  fol- 
lowing method  overcomes  this  difficulty  and  incidental- 
ly aids  materially  in  conserving  one's  temper:  Drive  a 
large  nail- — a  40  or  (i0  pcnney — by  the  side  of  the  broken 
screw.  Pull  the  nail  with  the  hammer.  It  is  then  an 
easy  matter  with  the  same  nail  or  the  screw-driver 
to  jiry  the  scre>v  •"<•••  !•'<•'  tiv  •>•>'•■  •"•>■'•'  '>y  the  nail. 
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The  Chemistry  of  Concrete  Disintegration 


THE  chemical  composition  of  concrete  is  a  closed 
book  to  the  vast  majority  of  those  who  handle 
it,  often  with  good  success.  There  are  various 
grades  of  concrete,  however,  probably  as  many 
as  the  number  of  contractors  who  use  it,  and  there 
can  be  little  doubt  that  the  best  results  can  never  be 
consistently  attained  until  the  chemical  processes  ac- 
companying the  setting  of  concrete  are  thoroughly  un- 
derstood. Much  progress  has  been  made  in  recent 
years  in  our  knowledge  of  concrete,  and  an  interesting 
article  reviewing  the  situation  was  recently  presented 
by  Mr.  A.  Blackie,  before  the  Engineering  Institute 
of  Canada.      The  paper  follows  : — 

The  disintegration  of  concrete  is  due  to  the  pre- 
sence of  the  so  called  alkali  .salts  in  the  .soil  and  to  the 
presence  of  ground  water  which  dissolves  these  salts 
and  carries  them  into  the  concrete.  The  so-called  al- 
kali salts  that  occur  in  the  soil  in  this  district  are  sul- 
phate of  sodium,  magnesium  and  calcium  ;  these  salts 
are  also  found  in  the  ground,  waters.  The  .salts  are 
found  in  deposits  and  I  think  are  generally  found  only 
near  the  surface. 

Chemical  analyses  of  disintegrated  concrete  show 
that  the  disintegrated  ])ortion  contains  a  much  higher 
percentage  of  sulphate  than  the  original  materials  used 
in  the  concrete,  and  also  that  the  disintegrated  mass 
is  impregnated  with  minute  crystals  of  calcium  sul- 
])hate ;  these  crystals  are  found  in  great  quantities  in 
the  disintegratedmaterial,  and  gradually  become  fewer 
as  the  portion  of  the  concrete  unacted  upon  is  ap- 
proached. 

The  solubilities  of  the  above-  suli)hates  in  cold 
water  are  in  the  following  proportions : 

MgSOi,  30  parts  in  100  parts  cold  water, 
NaiSOj.  4.3  parts  in  100  parts  cold  water. 

CaSO..  0.18  parts  in  100  parts  cold  water. 

As  might  be  exi)ccted  froiu  their  solubilities  the 
deposits  usually  contain  more  calcium  sulphate  thail 
Mg  or  Na  sulphates. 

Sulphates  Principal  Cause  of  Trouble. 

With  regard  to  the  solubilities  another  point  that 
has  to  be  remembered  is  that  whilst  the  .solubility  of 
CaSO«  is  low  in  distilled  water,  the  solubility  is  about 
doubled  in  a  solution  of  salt  or  Nad,  and  also  that 
all  our  ground  waters  in  this  district,  contain  more  or 
less  salt,  in  some  instances  being  so  brackish  as  to  be 
unpalatable.  Research  into  the  chemical  action  of  al- 
kali in  cement  has  been  carried  out  for  some  years 
by  different  experiment  stations  in  the  United  States, 
aind  all  are.  agreed  that  the  sulphates  are  the  principal 
calises  of  the  trouble.  Just  how  they  react  with  the 
concrete  is  disputed. 

Bulletin  81  of  the  Montana  Experiment  Station, 
published  in  February,  1911,  advances  the  theory  that 
disintegration  is  due  to  the  formation  of  compounds 
which  have  a  greater  molecular  volume  than  that  of 
the  compounds  in  cement  which  are  acted  upon  by  the 
solutions,  these  cause  expansion  and  subsequent  crack- 
ing. 

Another  theory  put  forward  is  the  formation  of  tri- 
calcium  sulpho-aliiminate,  this  compouiid  causing 
cracking  and  subsequent  disintegration.  'Technologic 
Paper  No.  95,  issued  by  the  Bureau  of  Standards,  in 


1917,  ])roves  that  this  conipound  cannot  be  formed, 
but  the  authors  of  this  bulletin  do  not  coiumit  them- 
selves to  any  definite  theory  and  summarize  their  work 
as  far  as  it  has  gone  with  the  following"  conclusion : 

"No  definite  conclusions  can  yet  be  drawn  as  to 
the  ultimate  resistance  of  concrete  to  the  action  of 
alkali  in  the  soils  and  waters  of  the  projects.  How- 
ever, the  complete  failures  found  at  the  Belle  Fourche 
project,  where  local  materials  were  used,  together 
with  the  action  which  has  commenced  on  the  sur- 
faces of  many  of  the  blocks  on  other  projects,  in- 
dicates that  materials  of  good  quality  and  proper 
workmanship   are   of  greatest   importance. 

Concrete  which  is  to  be  placed  in  alkali  soils 
should  be  made  of  selected  and  tested  materials,  so 
proportioned  as  to  produce  a  dense  concrete.  As 
small  an  amount  of  mixing  water  should  be  used  as 
will  allow  the  mass  to  be  properly  placed.  Unless 
these  precautions  are  taken  the  resistance  of  the  con- 
crete to  alkali  will  be  reduced." 

Draintile. 

C^n  page  93  of  Technologic  Paper  No.  95  Bureau 
of  Standards,  the  following  conclusions  are  drawn  re- 
garding the  use  of  cement  draintile  exposed  to  soils 
and  water  containing  alkali  salts  in  quantities  of  0.1 
])er  cent  or  more  : 

1.  The  use  of  cement  tile  in  soils  containing  alkali  salts 
in  large  quantities  is  experimental. 

2.  Porous  tile,  due  to  the  use  of  lean  mixtures  or  rela- 
tively dry  consistence,  are  subject  to  disintegration. 

:i.  Some  dense  tile  are,  under  certain  conditions,  sub- 
ject to  surface  disintegration. 

4.  Disintegration  is  manifest  by  physical  disruption, 
caused  by  the  expansion  resulting  from  the  crystal- 
lization of  salts  in  the  pores  and  by  softening,  result- 
ing from  chemical  action  of  the  solutions  with  the 
constituents  of  cement. 

5.  While  results  obtained  will  not  permit  of  a  definite 
statement  as  to  the  relative  effect  of  the  various  con- 
stituents of  the  salts,  indications  are  that  the  greater 
the  quantity  of  sulphate  and  magnesium  present  and 
the  greater  the  total  concentration  of  salts  the 
greater  will  be  the  disintegrating  effect. 

6.  Tile  made  by  the  process  commonly  used,  which  al- 
lows the  removal  of  forms  immediately  after  casting, 
are  subject  to  disintegration  where  exposed  to  soils 
or  waters  containing  one-tenth  per  cent,  or  more 
alkali  salts  similar  in  composition  to  those  encoun- 
tered in  this  investigation., 

7.  The  hand-tamped  tile  of  plastic  consistency,  as  made 
in  this  investigation,  are  not  equal  in  quality  to 
machine-made  tile  of  the  same  mixture,  and  they  do 
not   resist  alkali  action  as  well. 

H.  Steam-cured  tile  show  no  greater  resistance  to  alk- 
ali action  than  tile  which  are  cured  by  systematic 
sprinkling  with  water. 

0.  Tile  made  of  sand  cement  have  less  resistance  to 
alkali  action  than  tile  made  of  Portland  cement  of 
the  same  proportions. 

10.  The  tar  coating,  as  used,  is  not  effective  in  prevent- 
ing the  absorption  of  alkali  salts  from  the  soil. 

11.  The  cement-grout  coating  is  not  effective  in  prevent- 
ing the  absorption  of  alkali  salts  from  the  soil. 

12.  No  advantage  is  found  in  introducing  ferrous  sul- 
fate into  the  cement  mixture. 

H  cement  draintile  are  to  be  used  in  alkali  soils  or 
waters  containing  0.1  per  cent  or  more  of  salts,  simi- 
lar in  composition  to  those  encoimtered  in  this  inves- 
tigation, they  should  be  made  of  good  quality  aggre- 
gate in  proportions  of  not  less  than  1  part  portland 
cement  to  3  parts  aggregate.  The  consistency  should 
preferably  be  quaking,     which  has  proved   the  most 
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resistent  of  all  niixtiircs  used.  (Sec  (li-scrii)ti')ii  of  tile 
series  2).  This  is  wetter  than  that  jjenerally  used  in 
commercial  tile  jilaiits  and  will  jirohahly  re<iuirc  the 
retention  of  the  tile  in  the  molds  for  several  hours,  un- 
less some  means  are  found  to  hasten  the  hardening  of 
the  cement. 

No  Disintegration  After  30  Years. 

In  contrast  to  this  we  have  here  for  exhibition  a 
])iece  of  draintiie  taken  from  the  ground  beside  the 
(Irain  I'-xchanjife  footings,  where  it  has  been  exposed 
to  the  ground  waters  for  30  years.  The  concrete  is 
perfectly  sound  and  shows  no  sign  of  disintegration. 
Unfortunately  details  of  the  mixture  used  in  the  manu- 
facture of  this  pipe  are  not  available. 

The  University  of  Wyoming  Agricultural  Experi- 
ment Station,  Bulletin  No.  113,  ])ublislH'd  in  March, 
1917,  summarizes  the  results  of  their  work  with  the 
following  conclusions : 

1.  Conient  put  into  solutions  of  alkali  sets  as  well  as 
in  water. 

a.  In  solutions  of  sodium  sulphate  CaSOiSH.O  is  form- 
ed. 

a.  In  solution  of  maRnesium  sulphate  CaS04  2Hj()  and 
Mk(OH)=  are   formed. 

4.  In  sohition  of  sodium  chloride  a  silicate  is  formed. 
The  liiRh  percentaRc  of  sodium  in  this  silicate  is 
likely  the  reason  for  the  increase  of  insoluhlc  sodium 
in  the  cement. 

5.  Sodium  chloride  in  solution  or  its  presence  in  solu- 
tion with  otlicr  alkali  salts,  has  its  effect  chiefly 
through  a  solvent  action. 

0.    Of  tlie   solutions   tested   the   ">   per   cent- sodium   sid- 

•     phate   had   tlic   Rreatest   disinteRratinR   effect. 

7.  Solutions  containinj^  (mixed)  chlorides,  sulphates 
and   carbonates  liad   the  least   effect. 

H.   Mf)rtars  disintegrate  faster  than  neat  cement. 

'.).  The  formation  of  compounds  of  greater  molecular 
volume  than  the  volume  of  calcium  hydroxide  is  not 
the  cause  of  the  disintegration  of  cement. 
10.  The  ultimate  cause  of  the  disintegration  of  cement 
is  due  to  the  alkalis  forming  compounds  with  the 
elements  of  cement,  which  are  subsequently  remov- 
ed from  the  cement  by  solution. 

The  Ground  Water  Must  be  Taken  Care  of. 

The  conclusions  tlrawn  in  all  these  summaries  are 
more  or  less  supported  by  experimental  work  and  yet 
they  are  to  some  extent  contradictory.  This  shows  the 
necessity  of  further  work  and  research  on  the  ques- 
tion. However,  the  final  ])aragraph  of  Hullctin  113 
ifrom  the  University  of  Wyoming,  sununarizes  the 
whole  situation,  that  is,  that  ground  water  must  be 
taken  care  of.  The  writer's  first  experience  of  the  dis- 
integration of  concrete  occurred  when  some  years  ago 
in  Wimiipeg  it  was  reported  that  one  of  the  large  con- 
crete sewers  of  the  city  was  being  destroyed  by  sew- 
age. With  the  City  iMigineer  a  careful  investigation 
was  made  consisted  of  limestorie  sand  and  cement.  AI- 
the  disintegration  occurred  high  uj)  in  the  sewer,  and 
that  there  wiis  no  evidence  of  disintegration  at  or  near 
the  water  level.  The  disintegrated  concrete  was  soft 
and  of  putty-like  consistency. 

An  analysis  of  a  sample  of  disintegrated  concrete 
from  this  sewer  showed  the  sulphate  content  to  be 
2.54  per  cent.  The  concrete  from  which  the  sewer 
was  irtjidie.cipnsisted  of  limestone  sand  and  cement.  .M- 
though  lii'o  have  no  analysis  of  these  materials  it  may 
be  assumed  that  with  the  exception  of  the  cement  the 
concrete  materials  would  not  contain  any  sulphate. 
If  we  assume  that  the  cement  used  contained  2'^  SO«, 
(the  standard  specifications  require  tliat  Portland 
cement  shall  not  contain  more  than  1.75%  SO>),  and 
that  the  concrete  was    mixed     in    proportions  1  part 


cement  to  7  parts  of  aggregate,  then  the  SCJ>  in  the 
concrete  would  be  0.25  per  cent.,  yet  the  analysis 
shows  SC)»  content  2.54  per  cent. 

Samples  of  concrete  from  four  other  -.c. c;.  where 
disintegrated  concrete  was  found  showed  SOi  content 
5.02  per  cent.,  5.03  per  cent.,  2.35  per  cent,  and  5.90  per 
cent,  'i'hese  percentages  are  all  very  much  higher  than 
could  be  reasonably  expected  and  confirm  the  results 
of  laboratory  experiments  which  show  that  solutions 
containing  magnesium  and  sodium  sulphate  react  with 
the  cement  and  also  the  limestone. 

From  various  minor  laboratory  experiments  car- 
ried out  by  the  writer  at  different  times  a  conclusion 
was  reached  that  some  interesting  information  might 
be  obtained  and  some  light  thrown  upon  the  disinteg- 
ration of  the  concrete  by  determining  tho  action  of  the 
various  alkali  solutions  upon  the  sands  used  locally 
in  the  composition  of  concrete.  .Accordingly  some 
tests  were  made  using  a  sand  known  locally  as  Birds 
Hill  sand,  and  having  the  following  composition : 
.Silica  (SO,)  47.54% 

Iron  and   .Alumina   (FcjOi&AUO.)     28.32 
Loss  on  iKnition  19.32 

Calcium   (Ca)  3.71 

Magnesium   (Mk)  0.57 


99.469?^ 
It  was  found  that    .009    per    cent    was  soluble  in 
water  and  of  this  .0012  per  cent  existed  as  water  sol- 
uble sul])hates,  stated  as  .SO>.   The  .sand  was  then  ex- 
tracted with  the  following  .solutions: 

1 .      10%   magnesium  sulphate. 

::.      y/r  calcium  sulphate  plus  lO'v    sodium  chloride. 

Solvent  Effect  Upon  Lime  in  the  Sand. 

These  exjieriments  showed  that  to  some  extent 
these  alkaline  solutions  had  a  solvent  effect  u|)on  the 
lime  in  the  sand.  These  tests  were  not  brought  to  a 
definite  conclusion  and  further  investigation  is  neces- 
sary along  this  line. 

Some  further  tests  were  then  made  on  briquettes 
made  with  cement  and  limestone  in  prof>ortions  of  1 
to  3  by  weight.  The  limestone  was  graded  so  that  its 
grains  would  be  the  same  size  as  those  of  standard 
Ottawa  sand.  These  briquettes  were  placed  in  the  fol- 
lowing solutions: 

.■>%  maRnesium  sulphate. 

10%  sodium  sulphate, 

."•%  calcium  sulphate  plus  5%  sodium  chloride. 
-And  also  in  a  solution  made  from  white  soil  deposit 
having  the  composition : 

Calcium  sulphate  62.5 

MaRncsium  sulphate     37.5 

These  bri(|uettes  showed  rapid  deterioration  by 
softening  of  the  edges,  reduction  in  tensile  strength, 
and  also  bj'  the  solution  becoming  turbid. 

In  previous  experiments  some  indication  had  been 
given  that  mortar  coming  into  contact  with  the  alkali 
ground  water  before  it  had  thoroughly  hardened  would 
disintegrate  rapidly.  With  this  in  mind  a  series  of 
tests  were  made  in  conjunction  with  the  officials  of  the 
Greater  Winnipeg  Water  District.  ' 

Four  sands  were  selected  for  these  tests  differing 
both  in  grading  and  chemical  composition.  A  large 
ruimbcr  of  bricjucttes  were  made  from  these  .sands  for 
1  to  2  and  1  to  3  mortars.  .\  set  of  neat  cement  bri- 
quettes were  also  made  for  comparison. 

For  each  mortar  40  briquettes  were  made  and  cured 
24  hours  in  a  moist  closet,  20  of  these  wm-  t»ic>i 
placed  in  the  following  solutions: 

(1)  Distilled  water;  (2)  tap  water;  (3)  10  per  cent 
magnesium  sulphate;  (4)  10  per  cent  sodium  sulphate. 
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The  remaining^  20  briquettes  were  steamed  by  be- 
ing placed  on  a  rack  over  water  in  a  copper  boiler  such 
as  is  used  for  testing  cement  pats.  The  temperature 
was  maintained  as  nearly  as  possible  at  150°F.  After 
48  hrs.  steaming  the  briquettes  were  placed  in  solu- 
tions corresponding  to  those  used  for  the  unsteamed 
sets.  From  the  five  briquettes  in  each  of  the  sulphate 
solutions  two  were  removed  and  kept  in  air  for  24 
hours  and  then  replaced  in  solution  24  hours.  This 
treatment  was  continued  throughout  the  test  which 
was  for  a  period  of  3^  months.  Some  of  the  briquettes 
disintegrated  and  some  remained  firm.  In  general  1  to 
2  mortars  withstood  the  action  of  the  sulphates  better 
than  the  1  to  3  mortars  and  the  unsteamed  briquettes 
better  than  the  steamed.  Some  of  the  latter  were  so 
badly  swollen  and  'disintegrated  that  it  was  thought 
advisable  not  to  break  them  but  to  keep  them  for  ex- 
hibition. In  order  to  throw  some  light  on  the  cause 
of  the  failure  of  some  of  the  mortars  to  resist  the  ac- 
tion of  the  sulphates  some  density  tests  were  made  on 
the  various  mortars  used  in  these  briquettes. 

Mortar  with  Lowest  Density  Disintegrated  First. 

On  comparing  the  figures  obtained  for  density  with 
the  resistance  of  the  mortars  to  the  alkali  solutions  it 


was  observed  that  in  general  for  a  given  cement  con- 
tent the  mortar  with  the  lowest  density  disintegrated 
first. 

In  the  case  of  standard  Ottawa  sand  1  to  3  mortar 
there  is  insufiicient  cement  paste  present  to  fill  the 
voids  in  the  sand.  These  briquettes  disintegrated  very 
badly.  The  neat  cement  specimens  were  practically 
unacted  upon.  One  of  the  mortars  on  removal  from 
the  sulphate  solutions  showed  a  strength  after  3^ 
months  of  600  lbs.  whereas  the  strength  of  same  mor- 
tar in  distilled  water  for  same  time  was  360  lbs.  Mr. 
Blackie  advances  the  explanation  that  the  calcium  sul- 
phate formed  in  the  briquette  is  itself  very  strong,  and 
has  added  to  the  strength  of  the  briquette,  but  that  in 
l)rescnce  of  plenty  of  water  the  sulphates  would  grad- 
ually be  dissolved  out  and  the  briquettes  would  disin- 
tegrate. 

To  summarize  the  results  of  these  experiments.  As 
far  as  they  have  gone  they  seem  to  indicate  that  the 
action  of  the  sulphates  on  mortar  is  proportional  to 
the  porosity  of  the  mortar.  In  view  of  the  fact  that 
comparatively  little  time  has  been  available  to  go  into 
this  matter  thoroughly  the  results  of  these  tests  should 
only  l)c  taken  as  i)ointing  to  a  line  of  further  investi- 
gation which  should  yield  most  interesting  results. 


Simple  Design  for  Concrete  Milk  House 


CONCRIiTE  lends  itself  admirably  to  the  con- 
struction of  a  milk  house.  Here  absolute  clean- 
liness must  be  maintained  for  obvious  reasons. 
Concrete  is,  generally  speaking,  a  non-obsor- 
bent  and  does  not  take,  nor  retain,  odors.  In  concrete 
construction  the  walls,  floors,  etc.,  are  free  from  cracks 
or  ledges  where  dust  or  dirt  might  collect.  The  sur- 
face may  be  washed  down  as  frequently  as  neceiisary 
and  if  desired  it  may  be  sterilized.  Concrete  is  easy  to 
clean  and  easy  to  keep  clean.  It  is  fireproof,  rat-proof 
and  damp-proof,  and  its  upkeep  or  repair  is  practically 
nil. 

The  milk  house  should  be  located  convenient  to  the 
barn,  but  not  so  near  it,  or  the  barn  yard,  that  it  will 
be  exposed  to  odors  from  these  places.  It  should  also 
be  near,  or  convenient  to,  the  water  supply.  A  loca- 
tion between  the  house  and  barn,  yet  near  the  well  or 


Alternate  rods 
bent  upy 


other  .source  of  water  is  preferred  in  the  majority  of 
cases. 

A   simple   and   inexpensive  plan   of   milk   house   is 


Floor       ._5  I ., 
drain^    ^  |i|^ 


Coupling 
e'outlet  pipe 


^i  rods  IZ'apart 
eacti  way. 

Sections  through  Cooling  Tank. 


shown  in  the  illustrations.  The  house  is  a  small  one 
and  is  i)urposely  designed  so  as  to  provide  no  spare 
room  to  encourage  the  use  of  it  as  a  place  of  storage. 


A^Vh 


Vhll  reinforced  with  ground  rods  as 
shaven.  Rods  doubled  around  openings 
and  continous  around  corners.  Diagonal 
rods  2-6' long  at  corners  of  openings. 
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-^eCTIOM  A-A 
Perspective  view,  plan  and  section  of  Milk  House. 


Plan 
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The  ])laii  shown  is  rcctaiifjular  in  form  and  provides 
for  a  concrete  milk  cooling  tank  at  one  end.  'I'hc  milk 
cans  should  stand  in  cold  water  as  deep  as  ])ossible 
so  the  size  of  the  milk  cans  will  determine  the  dei)th 
of  the  cooling  tank  as  well  as  the  length  of  the  over- 
flow ])ipe :  in  any  event,  the  water  should  come  well  up 
on  the  necks  of  the  cans. 

Running  s])ring  water  will  keej)  milk  at  a  tempera- 
ture of  55  (legs.,  or  even  lower,  so  if  this  is  available, 
ice  will  not  be  necessary ;  otherwise  ice  should  be  used 
and  provision  should  be  made  for  a  regular  supply  of 
ice  on  the  farm.  The  water  .should  enter  the  tank 
at  floor  level  and  the  outlet  pi])e  should  be  provided 
at  the  other  end,  as  shown  in  the  drawing.  This  ar- 
rangement will  give  a  good  circulation  and  insure  a 
regular  change  of  water. 

The  floor  of  the  cooling  tank  should  be  designed 
with  grooves  in  the  concrete  to  enable  the  water  to  cir- 
culate under  the  cans.  The  illustration  shows  a  device 
to  hold  down  the  cans  when  they  are  not  heavy  enough 
to  settles  under  their  own  weight.  This  device  will 
also  prevent  the  cans  from  overturning  and  either  spill- 
ing the  milk  or  allowing  water  to  enter  the  cans. 

The  materials  required  for  the  con.struction  are  as 
follows: — Cement,  15>^  barrels;  sand,  5  2/3  cu.  yds.; 
•><(  in.  broken  .stone,  9  cu.  yds. ;  reinforcing  steel,  975 
ft.,  •)'8-in.  diameter,  round  rods. 

The  mixture  recommended  is:  I-'or  foundation,  1  :3  :- 
5;  walls  above  ground,  l:2j/:4;  roof,  tank  and  floor, 
1  :2 :3. 
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Good  Roads  Day  at  Ottawa  Exhibition 

<<  .•'^OOl)  ROADS"  day  was  a  feature  of  the  Ot- 
tawa exhibition  this  year.  It  was  arranged 
mainly  through  the  instrumentality  of  the 
Jiastern  Ontario  Good  Roads  Association, 
and  its  .success  was  well  merited  by  the  efforts  and  en- 
thusiasm of  the  members.  The  occasion  was  marked 
by  the  presence  of  Premier  Hearst  and  several  mem- 
bers of  the  ])rovincial  government,  including  Hon.  T. 
W.  McGarry,  provincial  treasurer,  Hon.  G.  Howard 
Ferguson,  minister  of  lands,  forests  and  mines,  and 
Hon.  R.  F.  Preston,  minister  without  portfolio ;  also 
Hon.  Edward  Duffy,  highway  commissioner  for  New 
York  State. 

A  "Good  Roads"  lucheon  was  held,  at  which  Mayor 
Fisher  presided,  and  the  Premier  and  his  colleagues, 
and  Hon.  Mr.  l^uft'y  spoke.  Mr.  Duffy  pointed  out 
that  the  State  of  New  York  had  built  8,000  miles  of 
state  roads  and,  with  auxiliary  highways,  was  main- 
taining 17,000  miles,  and  he  remarked  that  a  proposi- 
tion could  be  put  through  in  a  rural  townshi])  to  im- 
prove a  roadway  wholly  at  the  expense  of  the  nnmici- 
pality,  more  easily  than  any  taxation  jirojcct  could  be 
put  across  because  the  people  knew  that  roads  yield  re- 
turn and  aid  and  promote  commerce. 

In  the  evening  a  large  deputation  of  the  F.astcrn 
Ontario  Good  Roads  Association  gathered  to  hear  Sir 
William  Hearst  and  the  other  members  of  the  govern- 
ment speak  on  the  "good  roads"  question,  and  also  to 
present  a  petition  dealing  with  the  situation  in  their 
own  part  of  the  province.  The  main  point  in  this  peti- 
tion, which  was  signed  by  between  7,000  and  8,000 
people,  was  the  request  that  the  roads  from  Morris- 
burg  to  Ottawa,  from  Pointc  Fortune  to  Ottawa  and 
from  Pendiroke  to  Ottawa,  be  designated  as  provincial 
highways.  In  regard  to  this  request,  the  Premier  said 
he     did    not  think    there    was  any  doubt  that    these 


roa<ls  would  be  i)roclaimc<l  as  j»rovincial  highways. 
He  also  stated  that  his  government  was  fully  and  ab- 
solutely committed  to  a  system  of  good  roads  for  the 
province  and  that  it  meant  to  maintain  that  attitude 
until  all  is  accomplished  so  far  as  is  possible,  but 
pointed  out  that  the  winning  of  the  war  was  the  first 
consideration.  The  other  members  of  the  government 
who  were  present,  also  addressed  the  delegation. 

Aid.  Wm.  Findlay,  president  of  the  association, 
thanked  Sir  William  Hearst  and  his  colleagues  for 
favoring  them  with  their  presence.  Proceeding  to 
outline  their  aims  and  organization,  he  said,  "Our 
association  and  its  work  embraces  eleven  eastern  coun- 
ties of  the  province  from  the  city  of  Kingston  to  the 
Ottawa  river.  It  was  organized  only  in  July;  it  has 
a  membership  of  considerably  more  than  200,  and  so 
great  is  the  interest  in  its  work  that  many  of  the  muni- 
ci])alities  in  this  section  of  the  province  are  willingly 
and  cheerfully  contributing  to  our  funds.  We  exist 
primarily  for  the  purpose  of  stirring  up  enthusiasm  and 
interest  in  good  roads,  and  also  for  the  i)urf)Ose  of  at- 
tempting to  correlate  the  efforts  of  the  various  counties 
and  communities  in  the  building  and  maintenance  of 
their  roads,  so  that  we  may  have  in  Eastern  Ontario 
a  connected  and  continuous  .system  of  goo<l  highways." 
Aid.  Findlay  also  stated  that  "it  is  a  conviction  which 
our  members,  our  directors  and  our  executive  com- 
mittee desire  to  maintain,  that  .so  far  as  leading  roads 
are  concerned,  that  is,  the  thoroughfares  that  cross 
more  than  one  county  and  that  lead  from  one  centre 
of  population  to  another,  these  roads  should  be  pro- 
vince-built, province-owned  and  province-maintained." 


Cutting  Circles  on  Band  Scroll  Saw. 

A  certain  woodworking  plant  recently  received  a 
large  order  for  caping  stock,  cut  from  )4-'"ch  stock 
into  17-inch  circles.  At  first  the  circle  was  marked 
with  pencil  from  pattern  onto  the  stock  to  be  cut.  This, 
however,  proved  so  slow  and  expensive  in  operation 
that  the  following  simple  device  was  constructed  on 
the  band  scroll  saw  table,  which  does  away  with  the 
marking  off  of  the  circles  and  increases  the  speed  of 
the  operation  more  than  double  the  amount  of  pro- 
duction over  the  former  method. 

A  board  20  inchts  square  was  secured,  onto  which 
a  swivel  stop  was  attached.  A  sharp  pointed  nail  was 
driven  exactly  8Vj  inches  from  the  edge  next  to  the 
saw  blade  from  the  bottom  side,  thru,  so  that  point 
projected  just  about  'yi  or  3/16  inch  through  surface 
of  board.  This  was  next  nailed  onto  saw  table  with 
four  small  nails,  after  being  adjusted  to  measure  8j/^ 
inches  from  center  of  nail  projection  to  edge  of  saw. 
The  stock  was  next  run  up  lightly  to  saw  and  then 
])ressed  onto  center  nail  and  turned  around.  The  saw 
then  cut  a  more  accurate  circle  than  was  possible  to 
obtain  by  first  marking  off,  and  this  in  less  than  half 
the  time  required  by  the  former  method. — R.  M.  in 
National  Builder. 


Loosening  Rusty  Wood  Screws 
Wood  screws  that  have  become  so  badly  rusted 
that  they  cannot  be  mov€d  by  ordinary  means  may 
be  loosened  by  heating  them.  This  may  be  done  by 
applying  a  hot  soldering  iron  or  poker  to  the  heads. 
The  expansion  and  contraction  caused  by  the  appli- 
cation of  the  hot  iron  and  its  subsequent  withdrawal 
will  usually  kx^sen  them  enough  so  they  may  be  re- 
moved with  a  screwdriver. 
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Design  and  Operation  of  Sewage  Treat- 
ment Plants 


-By  H.  A  Whittaker- 


BEFORE  designing  a  treatment  plant,  a  careful 
study  should  be  made  to  determine  the  volume 
and  character  of  sewage  to  be  treated.  When 
the  sewers  are  already  in  use,  actual  measure- 
ments of  the  sewage  flow  should  be  made,  covering  a 
considerable  period.  A  census  of  the  actual  number 
of  sewer  connections  should  be  taken  and  a  record 
made  of  the  character  and  amount  of  sewage  discharged 
from  manufacturing  plants,  such  as  creameries,  tanner- 
ies, gas  plants,  etc.  The  ground  water  flow  should 
be  measured  or  carefully  estimated.  The  plant  should 
be  designed  in  accordance  -with  the  above  data  and 
with  reasonable  allowance  for  future  growth. 

Where  a  new  sewerage  system  is  to  be  constructed, 
care  should  be  taken  to  obtain  good  grades,  whenever 
possible.  Flush  tanks  should  be  installed  wherever 
the  grade  of  the  sewer  is  such  that  it  will  not  be  self- 
cleansing  at  all  times.  The  sewage  system  should 
be  so  designed  that  the  sewage  will  be  delivered  to 
the  treatment  plant  in  as  fresh  a  condition  as  pos- 
sible. 

For  small  ])lants,  where  the  sewerage  system  is  of 
the  separate  type,  removing  house  sewage  only,  grit 
and  screen  chambers  may  often  be  omitted  to  advan- 
tage. Grit  and  screen  chambers  are  necessary  where 
the  sewerage  system  is  of  the  combined  type,  and, 
when  used,  these  chambers  should  be  made  easily 
accessible  for  cleaning. 

Imhofif  Tanks. 

The  settling  chambers  should  be  designed  to  hold 
the  average  flow  of  sewage  for  a  period  of  two  hours. 
The  sloping  walls  of  the  settling  chamber  should  be 
constructed  as  steep  as  possible;  never  less  than  1.2 
vertical  to  1.0  horizontal,  and,  better  still,  1.5  vertical 
to  1.0  horizontal.  The  walls  should  be  smooth,  with 
no  projections.  A  bafifle  should  be  installed  at  the  in- 
let and  a  scum  board  at  the  outlet.  These  should  be 
located  approximately  1  to  2  ft.  from  the  inlet  and  out- 
let ends  of  the  tank,  respectively.  They  should  extend 
across  the  tank  and  to  a  depth  of  about  12  in.  below 
the  surface  of  the  sewage.  The  invert  of  the  inlet  pipe 
or  pipes  should  be  at  an  elevation  of  a  few  inches  above 
the  surface  of  the  sewage.  The  inlets  and  outlets  should 
be  so  located  as  to  distribute  the  flow  as  much  as  pos- 
sible across  the  entire  section  of  the  settling  cham- 
ber. Outlet  weirs  should  be  relatively  narrow.  Very 
wide  weirs  are  not  desirable  since  it  is  difficult  to 
keep  them  clean. 

The  sludge  compartment  should  be  of  generous 
size.  For  Minnesota  conditions,  where  the  winters 
are  long  and  severe,  a  part  of  the  sludge  must  remain 
in  the  tank  for  nearly  a  year.  It  is  the  opinion  of 
the  Division  of  Sanitation  of  the  Minnesota  State 
Board  of  Health  that  sludge  com])artments  should 
have -a  capacity  of  at  least  2  cu.  ft.  per  capita.  In 
computing  the  size  of  the  sludge  compartment,  only 
that  portion  should  be  considered  that  is  below  a 
hofizontal  plane  2  ft.  below  the  slot  or.  slots  in  the 

^Director  of  Sanitation,  from  a  report  to  the  Minnesota  State  Board  of 
Health. 


bottom  of  the  settling  chamber.  The  sludge. will  not 
flow  a  great  distance  horizontally  to  the  sludge  re- 
moval pipe.  In  large  tanks,  two  or  more  sludge  re- 
moval pipes  should  be  provided. 

Tanks  should  be  uncovered.  Light,  easily  handled, 
wooden  covers  should  be  provided  for  winter  use. 
The  entire  plant  should  be  surrounded  by  a  tight, 
high  ornamental  fence,  to  keep  out  animals  and  unau- 
thorized j)ersons. 

The  operation  of  a  sewage  treatment  plant  is  a 
very  im])ortant  feature  and  one  which  is  seldom 
given  sufficient  attention.  A  poorly  designed  plant 
under  conscientious  management  will  often  produce 
better  results  than  a  well  designed  plant  with  indif- 
ferent management.  Plants  should  be  constructed  so 
that  all  i)arts  are  easily  accessible  to  the  operator. 
It  is  frequently  necessary  to  break  up  the  scum  which 
will  collect  on  the  sewage  in  the  vents  and  to  scrape 
down  the  walls  of  the  settling  chamber  and  push 
through  the  slots  material  which  will  adhere  to  the 
walls.  Readings  should  be  taken  frequently  to  de- 
termine the  surface  of  the  sludge  in  the  sludge  cham- 
ber so  as  to  know  when  and  how  much  to  remove. 
The  sludge  shcntld  be  examined  occasionally  to  de- 
termine whether  or  not  it  is  acid  or  alkaline.  An 
acid  sludge  is  sour  and  foul-smelling  and  generally 
requires  a  long  period  for  drying.  Such  a  sludge 
should  be  treated  with  lime. 

The  o])erator  should  be  provided  with  necessary 
tools  and  a])paratus  to  care  for  his  plant.  The  tools 
usually  consist  of  a  sludge  scraper,  used  for  the  pur- 
pose of  scraping  down  the  walls  of  the  settling  cham- 
ber; a  scum  breaker,  used  for  the  purpose  of  break- 
ing up  the  scum  which  may  collect  on  the  surface 
of  the  sewage  in  the  vents ;  a  skimmer,  used  for  the 
purpose  of  removing  to  the  vents  scum  which  some- 
times collects  on  the  sewage  in  the  settling  cham- 
ber ;  and  a  sludge  sampling  apparatus,  in  order  to 
determine  the  position  of  the  surface  of  the  sludge, 
and  a  set  of  Imhofif  tubes  with  which  the  operator 
can  detemine  roughly  how  the  plant  is  operating. 
Each  plant  should  be  provided  with  a  house  of  gen- 
erous size  in  which  the  tools  can  be  kept  and  in 
which  the  necessary  analytical  work  can  be  per- 
formed. 

Pumping  Machinery. 

Where  it  is  necessary  to  pump  the  sewage  or  the 
sludge  by  pumps  driven  b.v  electric  motors,  the  motors, 
swifch  boards,  or  starting  rheostats  should  be  located, 
in  a  building  not  directly  connected  with  any  part  of 
the  sewage  tratment  plant,  since  the  condensation  and 
moisture  in  the  winter  months  is  very  heavy  on  all 
parts  of  the  plant  directly  connected  with  the  settling 
or  yen*  chambers. 

Sludge-Drying  Beds. 

Sludge-drying  beds  should  be  located  as  close  as 
possible  to  the  Imhoff  tank.  Where  it  is  necessary  to 
conduct  the  sludge  a  distance  of  10  or  15  ft.  horizon- 
tally to  the  drying  bed,  it  should  be  allowed  to  flow 
in  open  channels  rather  than  in  pipes,  since  long  sludge 
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])i])t's  are  likely  to  become  clofjjjed  with  dried  sliid),'e. 
Where  the  sludge  is  removed  from  the  tank  by  gravity, 
the  sludge  pipe  outlet  should  be  at  an  elevation  at  least 
6  ft.  below  the  sewage  in  the  tank.  The  sludge  should 
he  discharged  on  to  the  bed  from  an  elevation  at  least 
2  ft.  above  the  surface  of  the  bed  so  that  the  sludge 
removal  ])ipe  can  be  drained  after  each  removal  of 
sludge,  '["he  sludge  drying  beds  should  be  of  generous 
size,  having  an  area  of  not  less  than  1  sq.  ft.  per  capita. 

Percolating  Filters. 
Percolating  filters,  where  necessary,  should  l)e  of 
am])le  size,  so  as  to  prevent  overworking.  It 
should  be  remembered  that  in  the  colder  climates  the 
bacterial  action  in  the  filters  is  much  slower  than  in 
milder  climates.  Therefore,  to  jjroduce  the  same  re- 
sults, filters  must  be  considerably  larger  than  would 
be  necessary  in  a  southern  climate.  Tests  have  indicat- 
ed that,  on  very  hot  days,  percolating  filters  could  be 
operated  efficiently  at  the  rate  of  4,(XX),000  gal.  per 
acre  i)cr  day,  whereas,  in  colder  weather,  only  400,000 
gal.  per  acre  ])er  day  could  be  a])i)lied  to  obtain  the 
same  results. 

Resettling  Tanks. 

A  resettling  tank,  having  an  average  holding  period 
of  about  one  hour,  shall  be  installed  wherever  percolat- 
ing filters  are  used.  This  tank  shall  be  provided  with 
cross  baffles.  The  bottom  shall  be  ho])per-shai)ed.  Ade- 
(|uate  provision  for  sludge  reuKJval  shall  be  provided. 
The  sludge-drying  bed  shall  be  constructed  in  a  man- 
ner similar  to  the  bed  for  drying  the  sludge  from  ImhofT 
tanks.  This  bed  shall  have  a  net  area  e(|ual  to  at  least 
Yx  sc],  ft.  per  capita. 

Sand  Filters. 
Sand  I""ilters  have  not  been  entirely  successful  under 
Minnesota  conditions,  due  to  freezing  in  cold  weather. 
They  cannot  be  operated  at  rates  much  exceeding  100,- 
000  gal.  per  acre,  per  day  and  recpiire  a  great  deal  of 
attention. 

Rules  for  Operation  of  Imhoff  Tanks. 

.\ny  material,  other  than  sand  and  grit,  which  may 
collect  in  the  inlet  chamber,  should  be  forced  through 
the  ojiening  into  the  settling  chamber.  Sand  and  grit 
should  be  removed  and  deposited  upon  the  surface 
of  the  ground.  The  inlet  chamber  should  be  kept 
clean  at  all  times.  Any  material  which  rises  to  the 
surface  of  the  sewage  in  the  settling  chamber  which 
does  not  sink  readily  wlien  broken  up  shoultl  be  re- 
moved to  the  vents.  .Any  sludge  which  deposits  on 
the  walls  of  the  settling  chamber  should  be  forced 
through  the  slots  into  the  sludge-chamber.  The 
walls  of  this  chamlier  can  be  kept  clean  b^'  daily  scrap- 
ing and  forcing  any  adhering  deposit  through  the  slots. 

Any  scum  which  collects  on  the  surface  of  the 
sewage  in  the,  vents  should  be  thoroughly  stirred  up 
daily,  so  as  to  liberate  the  entrained  gases  antl  facili- 
tate the  settling  of  the  solid  material.  If  the  .scum 
in  the  vents  should  reach  a  thickness  of  over  6  in., 
a  portion  of  it  should  be  removed.  The  surface  of 
the  sludge  in  the  sludge  chamber  should  never  be 
allowed  to  reach  a  i)oint  higher  than  2  ft.  below  the 
slots,  e(|uivalent  to  a  ])oint  about  9  ft.  below^  the  sur- 
face of  the  sewage.  The  level  of  the  sludge  in  the 
sludge  chamber  should  be  lowered  about  2  ft.  each 
time  the  sludge  is  removed,  except  in  the  late  fall, 
when  about  4  ft.  should  be  removed  to  allow  for  the 
winter's  accumulation.  The  operator  should  be  pro- 
vided with  a  sampling  outfit  by  means  of  which  l)ot- 


tle  samples  <\\  sewage  in  the  sludge  chambci  ^..m  .,c 
collected  at  various  depths  and  the  exact  location  of 
the  surface  of  the  sludge  determined. 

The  surface  of  the  sludge  should  be  determined  at 
least  once  every  two  weeks. 

Ice  which  may  collect  on  the  surface  of  thtf^scwage 
in  the  settling  and  vent  chambers  should  be  removed 
immediately. 

When  the  sludge  on  the  drying  bed  reaches  a  depth 
of  about  1  ft.,  it  sh(juld  be  removed.  .Since  a  jxjrtion  of 
the  sand  will  adhere  to  the  sludge  removed  from  the 
bed,  it  will  be  necessary  to  replace  the  top  layer  of 
sand  on  the  bed  from  time  to  time. 


Measuring  the  Mixing  Water 

Here's  a  foolish  little  kink  which  worked.  When 
you  mix  a  lot  of  concrete,  you  want  to  handle  the  water 
easily  and  without  waste.  So  you  connect  the  supply 
to  flow  into  a  barrel.  Barrel  is  on  the  mixing  platform, 
elevated,  of  course,  to  feed  easily  into  the  power  mixer. 
I-et  the  man  whose  duty  it  is  to  measure  the  water  be 
.stationed  on  the  ground  near  the  barrel,  very  near.  That 
is  im|)ortant.  Have  the  valve  within  reach  of  the  man. 
Then  measure  in  the  barrel  just  the  amount  of  water 
needed  for  each  batch  of  concrete.  Bore  a  hole  in  the 
side  of  the  barrel  at  this  level  .so  determined,  right  over 
said  man.  Even  though  he  is  occupied  in  checking  loads 
of  stone,  cement  and  sand,  it  is  surprising  how  adept 
he  soon  becomes  in  gaging  the  time  when  the  water  is 
just  about  to  spill — m\  him.— K.  E.  Hildreth,  Syracuse, 
N.  Y.  in  Concrete. 


Screening  Gravel 

On  one  job.  the  layout  was  such  that  we  served  local 
gravel  direct  into  the  charging  end  of  a  small  gasoline 
driver  mixer,  from  the  railroad  car.  The  mix  was  1 :4, 
as  the  gravel  was  an  excellent  grade,  coarse  and  uni- 
formly graded  and  was  dredged  from  a  nearby  river. 
At  the  same  time,  screened  sand  was  required  for  mor- 
tar. The  gravel  was  wet  and  hard  to  screen.  There 
was  considerable  vibration  from  the  mixer  engine  and 
our  foreman  conceived  the  idea  of  attaching  the  mixer 
frame  to  the  screen  by  a  wooden  strut,  making  a  shak- 
ing screen.  It  kept  two  men  "humping"  to  shovel 
gravel  into  the  .screen  fast  enough  to  feed  the  mixer 
loader  and  the  mortar  men.  The  (juantity  of  .screened 
sand  was  increased  materially  with  a  reduction  of  the 
entire  screening  cre\v.  It  sure  was  a  monev  saver  and 
a  speeder.— \V.  H.  .Scales,  Danville.  III. 


Greater  Efficiency  Shown  in  Building 
Wooden  Ships 

Canada  has  again  smashed  all  records  for  speed  in 
wooden  shipbuilding.  The  latest  feat  has  lowered  this 
country's  own  mark  by  about  sixty  |K'r  cent. 

'rhe  War  Camchin,  a  wtxxlen  ship  of  4,100  tons, 
built  for  the  Imperial  Munitions  Bi>ard,  was  launched 
by  the  Koundation  t  ompany  Ship  Yards  at  \ictoria, 
B.C..  on  .\ugust  31.  Installation  of  machinerv  com- 
menced at  the  Imperial  Munitions  Board's  installation 
plant  at  \'ictoria  on  September  3rd.  The  installation 
work  was  completed  in  twelve  and  one-half  working 
days.  On  September  17th  a  successful  sea-going  trip 
was  held.  This  vessel  will  commence  loading  cargo 
within  seven  days  of  the  trial  trip. 

The  previous  record  in  Canada  was  held  in  Quebec. 
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Engineering   Features  of   St.  John 
Harbor  Development 


By  Alex.  Gray*  ■ 


ST.  JOHN  Harbor  is  situated  at  the  estuary  of  the 
River  St.  John,  which  is  about  460  miles  long, 
with  a  drainage  area  of  26,000  square  mlies,  and 
an  average  flow  of  about  20,000  c.f.s. 
Numerous  articles  have  been  published  on  the  tidal 
phenomena  in  the  Bay  of  Fundy,  and  St.  John  River, 
but  it  is  unnecessary  to  deal  with  these  in  this  paper, 
further  than  in  so  far  as  they  aiYect  the  engineering 
features  of  harbor  development. 

The  river  discharges  into  the  head  of  the  harbor, 
through  a  rock  gorge  about  1200  feet  long  and  400  feet 
wide.  The  small  cross  sectional  area  of  the  channel 
does  not  admit  the  flood  as  fast  as  it  rises,  or  discharge 
the  ebb  as  fast  as  it  falls  into  the  bay.  The  iiiinimum 
summer  level  of  the  water  surface  of  the  river  is  15.0 
feet  above  low  water  datum  of  harbor  and  the  tidal 
range  in  the  harbor  is  13  to  30  feet.  The  variation  of 
the  sea  level  therefore,  at  high  water  is  from  2  to  14 
feet  higher  than  the  river,  thus  forming  at  every  tide 
the  Reversing  Falls.  The  extreme  high  water  of  the 
river  during  spring  freshet  rises  from  10  to  18  ft.  above 
the  minimum.  Navigation  between  the  harbor  and 
the  river  is  only  possible  for  a  period  of  from  one-half 
to  one  hour,  occuring  before  and  after  high  water — the 
time  generally  being  about  two  and  a  half  hours  ebb 
and  three  and  a  half  hours  flood.  At  Indiantown,  about 
one  mile  above  the  Falls,  high  water  occurs  about  one 
hour  six  minutes,  and  low  water  occurs  two  hours 
twenty  minutes,  later  than  high  and  low  water  in  the 
harbor.  The  average  tidal  rise  at  Indiantown,  about 
one-half  mile  above  the  Falls,  is  about  1.3  feet. 

The  Negro  Point  Breakwater. 

The  gorge  at  the  head  of  the  harbor,  with  its  merged 
reef,  forms  a  slack  water  reach,  which  is  navigable  for 
small  craft  from  St.  John  to  Fredericton,  about  84  miles, 
and  for  a  total  of  about  90  miles  on  several  tributaries 
of  the  river.  This  slack  water  reach  acts  as  a  settling 
basin,  in  which  the  heavier  silt  is  precipitated. 

The  exposure  of  the  harbor  is  from  the  southeast 
to  the  southwest.  The  prevailing  winds  are  from  the 
northwest,  from  which  quarter  the  severe  storms  gen- 
erally originate  and  afterwards  change  to  the  south, 
causing  considerable  inconvenience  in  the  harbor.  The 
height  of  the  maximum  waves  dviring  these  storms  is 
about  10  feet. 

The  Negro  Point  Breakwater,  2250  feet  long,  is  of 
the  rubble  mound  type,  with  stones  placed  at  random 
on  the  outer  slope,  weighing  2  to  8  tons,  with  concrete 
superstructure  for  about  940  feet.  It  was  originally  de- 
signed with  a  cribwork  core,  commenced  in  the  spring 
of  1875  and  completed  in  September,  1877.  A  heavy 
storm,  however,  on  the  11th  and  12th  February,  1879, 
carried  away  1300  feet  of  the  cribwork,  to  from  10  to 
19  feet  below  high  water.  From  that  date  to  about 
1887,  work  was  annually  carried  on  in  placing  stone 
to  bring  the  seaboard  side  to  a  uniform  slope  of  3  to  1. 
There  is  now  a  concrete  superstructure  15  feet  wide 
for  a  length  jDf  946  feet.  The  seaward  slope  at  concrete 
superstructure  is  2  to  1.    The  portion  of  breakwater, 
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without  concrete  superstructure,  has  been  raked  down 
by  storms  to  a  slope  of  about  6  to  1,  and  the  crest 
has  been  moved  towards  the  harbor  about  35  feet  off 
centre  line.  Around  the  lighthouse,  are  placed  con- 
crete blocks,  weighing  60  to  80  tons  each  ;  they  are 
founded  a  little  above  low  water  level.  Mr.  Shewen, 
who  designed  these  blocks  and  the  method  of  construc- 
tion, arranged  the  work  so  that  the  pouring  of  con- 
crete was  begun  as  soon  as  the  foundation  was  dry, 
and  proceeded  with  at  such  speed  as  to  keep  the  top 
of  block  above  the  rising  tide — the  covering  of  the 
casing  being  pressed  down  upon  a  cushion  of  jiJte, 
stuffed  with  oakum,  before  the  tide  rose  to  the  top  of 
the  block.  After  extreme  storms,  marks  on  the  stones, 
the  disappearance  of  seaweed  from  the  surface,  and 
the  displacement  of  the  larger  stones  indicate  the  con- 
siderable forces  exerted.  The  concrete  work  in  the 
breakwater  is  in  first  class  condition  and  offers  en- 
couragement for  concrete  in  salt  water,  providing  suf- 
ficient care  is  exercised  in  mixing  and  placing. 

Ten  Berths  on  West  Side 

Observations  with  a  marine  dynamometer  give  the 
force  of  waves  at  breakwater  a  pressure  of  upwards  of 
4000  lbs.  per  square  foot.  Part  of  the  concrete  work 
and  the  dynamometer  observations  were  carried  out 
under  the  direction  of  Major  E.  T.  1'.  Shewen,  M.  E.  I. 
C,  who  was  for  a  number  of  years  District  Engineer 
for  the  Department  of  Public  Works. 

Through  the  opening  of  about  1500  feet  between 
the  end  of  the  breakwater  and  Partridge  Island,  heavy 
southerly  waves  break  and  expand,  following  the  rag- 
ged face  inside  the  shore,  and  continue  to  roll  towards 
the  harbtjr,  causing  such  extensive  erosion  of  the  coast 
line  that  protective  measures  had  to  be  taken  in  build- 
ing a  revetement  wall  along  the  foot  of  Fort  DufTerin. 

The  principal  development  in  the  harbor  to  date  has 
been  on  the  west  side,  on  which  there  are  at  present  ten 
berths,  with  32  foot  draft,  and  room  for  fifteen  ad- 
ditional berths  as  soon  as  Negro  Point  Breakwater  is 
extended  to  Partridge  Island,  and  railway  facilities 
re-arranged,  (^n  account  of  the  limited  frontage,  and 
the  railway  terminal  situation,  however,  the  harbor  is 
being  developed   from  both  sides. 

The  entrance  channel  is  12,000  feet  in  length,  and 
600  feet  in  width,  and  32  feet  clear  depth  at  low  water 
is  maintained  by  annual  dredging — the  annual  siltation 
varies,  but  generally  amounts  to  about  two  feet. 

When  the  Negro  Point  Breakwater  is  extended  to 
Partridge  Island  (about  1,500  feet)  the  littoral  drift 
from  the  .southwest  will  be  arretted  and  the  flow  more 
concentrated  in  the  channel  will  increase  the  scour 
and  assist  in  maintaining  the  channel  depth. 

The  materials  dredged  in  the  harbor  are  principally 
clay,  sand,  gravel  and  silt.  There  is  considerable  quan- 
tity of  submarine  rock  to  be  removed  in  order  to 
straighten  the  channel,  but  on  account  of  the  extreme 
cost  of  same  this  work  is  being  delayed. 

During  the  year,  there  are  generally  only  two  to  eight 
tides  below  zero,  forty  0.5  tides,  and  sixty  tides  1.5 
feet  above  zero,  the  remainder  of  the  tides  range  from 
2.3  to  6.7  feet  above  zero.     Boats  generally  prefer  to 
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hirtli  at  slack  water — it  is,  therefore,  evident  that  the 
channel  is  navif^ahle  f(jr  the  largest  steamers. 

The  wharves  are  built  to  provide  32  feet  at  low 
water.  The  harbor  fortunately  is  free  from  the  teredo, 
linniora  and  other  sea  worms.  The  type  of  construc- 
tion up  to  the  present  has  been  timber  cribwork  and 
concrete  with  cribwork  substructure.  On  account  of 
the  scarcity  and  high  cost  of  timber  and  the  necessary 
extreme  height  of  the  wharves,  about  65  feet,  other 
tyjjcs  of  structure  are  being  investigated. 

The  outstanding  features  in  St.  John  harbor  are  the 
extreme  range  of  tide  and  the  consequent  currents. 

The  inward  mean  tidal  flow  is  about  20,000  c.  f.  s. 
and  the  outward  is  about  40,000  c.  f.  s.  (The  maximum 
surface  current  velocity  at  the  minimum  section  in  the 
harbor  is  about  four  miles  per  hour.) 

L'nfortuantely,  no  systematic  meterings  have  to  date 
been  made  of  the  river,  and  consecpiently  the  river  flow 
is  only  an  estimate.  A  series  of  float  observations  have 
been  taken  at  various  stages  of  the  tide,  and  at  various 
depths  below  surface.  These  show  very  erratic  cur- 
rent conditions.  The  fresh  water  from  the  river  flows 
out  while  underneath  the  tide  rises  and  falls  regularly. 

The  princi])al  wharves  are  of  crib  work  with  con- 
crete superstructure.  The  cribs  being  placed  on  a  pre- 
pared dredged  bed,  covered  to  an  average  depth  of  five 
feet  with  broken  rock.  Behind  the  cribs,  selected  dredg- 
ed material  is  filled  in,  on  which  the  necessary  railway 
sidings  and  sheds  are  built.  The  sheds  are  one  story,, 
of  timber  construction.  At  a  number  of  the  wharves 
grain  conveyors  are  buiH  from  which  boats  can  be 
loaded  with  grain  at  any  stage  of  the  tide.  In  addition 
to  vertical  fenders  of  12x12  inches  hard  ])ine,  floating 
fenders  about  36  inches  diameter  and  33  feet  long,  are 
placed  about  HO  foot  centres,  it  may  be  noted  that  in 
berths  15  and  16.  which  are  more  exposed  to  wave 
action,  the  life  of  these  floating  fentlers  does  not  exceed 
two  years. 

Courtenay  Bay  Development 

The  Courtenay  Bay  develo|)ment,  on  the  east  side 
of  the  harbor,  comprises  the  building  of  a  dry  dock  1150 
feet  in  length,  125  feet  wide,  with  40  feet  of  water  on 
sill  at  high  water,  ordinary  spring  tides,  and  elevation 
of  sill  14  feet  below  low  water,  spring  tides ;  the  build- 
ing of  a  break  water  7,070  feet  long,  of  which  4,570 
feet  have  been  comi)leted ;  the  dredging  of  a  basin 
32  feet  below  zero  and  channel  22  feet  below 
zero  (zero  being  extreme  mean  low  water).  The  de- 
tails and  layout  of  the  wharves  have  not  been  decided. 
The  breakwater  is  of  the  rubble  mound  type,  top  width 
20  feet,  seaward  slope  varying  from  two  to  one  to 
three  to  one,  according  to  location. 

'i"he  breakwater  does  not  have  the  exi)osure  of 
Negro  Point  Breakwater  and  it  is  therefore  not  ex])ect- 
ed  that  the  slopes  will  sutler  the  raking  down  exper- 
ienced at  the  latter  place.  The  stones  at  the  tiuter 
end,  weighing  upwards  of  ten  tons,  were  lifted  from 
their  beds  and  .moved  about  fity  feet  during  a  storm 
in  October  last.  The  rt)ck  from  the  breakwater  is  ob- 
tained from  the  dry  dock  site.  Ioa<led  bv  steam  shovels 
and  hauled  by  locomotive  on  standard  track  on  trestle, 
and  dumi)ed  in  the  work.  At  the  outer  end  of  the 
breakwater,  where  the  embankment  is  wide  on  account 
of  the  slopes  and  depth,  two  trestles  will  i)c  used  to 
ensure  the  larger  stones  being  placed  outside. 

St.  .lohn,  on  account  of  geographic  situation  aiul 
consequent  long  railway  haul,  to  date  is  principally  a 
winter-jjort.  The  trafVic  in  1S'>5  amounted  to  three  and 
a  third  million  dollars  imports,  and  three  million  dol- 


lars exports,  whereas  during  the  year  1917,  the  traf- 
fic amounted  to  sixteen  and  three-quarters  miilion.s 
ini])orts,  and  two  hundred  million  dollars  exjKjrts. 


Dust  Drawer  Under  Kitchen  Floor 

Mr.  J.  Meier,  writing  in  the  National  Builder  des- 
cribes how  in  finishing  a  house  last  winter,  he  <loi:etl 
out  a  contra|)tion  to  do  away  with  the  dust  \>an  in  the 
kitchen  where  it  is  used  the  most,  although  this  de- 


f'f/'j  more  c.onfe^iertf' 


_,  /"entered  a/>t/ cn^r'e^ 

\ice  Could  be  |)laced  in  any  or  all  the  rooms  doun.-iair>. 
The  device  is  explained  by  the  illustration,  Mr.  Meier 
believes  th's  is  an  original  idea,  as  he  has  never  seen 
n:r  heard  of  anything  like  it. 


Use  for  the  Old  Wood  Rasp 

Do  not  throw  away  the  wornout  wo<k1  rasp.  It  has 
important  uses.  .Among  the  most  imjxirtant  of  these 
is  the  following:  Have  the  blacksmith  sharpen  and  turn 
up  one  end  until  it  resembles  a  very  flat  sled  runner. 
In  this  form  it  renders  splendid  service  in  the  laying  of 
matched  flooring.  No  tool  seems  cpiite  as  effective 
in  prying  into  place  a  rather  stubborn  board.  Being 
made  of  steel  it  does  not  spring  back  when  holding  a 
warped  or  bowed  board  but  holds  the  same  securely 
in  its  jilace  while  it  is  being  nailed 


t'onn)iissioner  W'il.son,  of  the  Toronto  Mrect  Clean- 
ing Department,  is  making  .some  experiments  in  the 
use  of  tractors  and  wagon  trains  for  the  delivery  of 
garbage  to  the  incinerator.  The  main  difticulty  in  the 
liroblem  of  garbage  collection  in  large  cities  is  the 
long  hauls  neces.sary,  and  the  idea  is  to  work  out  an 
eflicient  system  whereby  the  employment  of  teams 
can  be  confined  to  short  hauls,  and  tractors  and  trains 
used  for  the  long  hauls  to  the  jxiinls  of  dis|K>sal.  It 
will  be  some  time,  however,  before  sufficient  practical 
data  can  be  gathered  to  show  definitely  whether  or 
not  the  establishment  of  this  system  is  practicable  and 
advisable. 


The  Council  of  the  Royal  Architectural  Institxite 
of  Canada  will  meet  on  October  5th  in  the  nxMns  of 
the  Ontario  Society  of  Architects,  Tonnito.  Several 
questions  relating  to  provincial  subjects  will  be  discuss- 
ed, including  the  formation  of  an  associatii>n  for  the 
M.iritiiiii-   Provinces. 
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Pneumatic  Riveting  in  British  Shipyards 


A  recent  article  in  The  Engineer  complains  of  the 
limited  use  of  pneumatic  riveting  in  British  shipyards. 
To  what  extent  the  capacity  of  shipyards  may  he 
affected  by  the  use  of  pneumatic  riveting  instead  of 
hand  riveting,  the  following  figures  will  show.  Ac- 
cording to  information  recently  received  from  one  of 
the  leading  East  Coast  shipyards,  the  best  day's  work 
on  a  shell  with  pneumatic  riveting  is  700  rivets  of 
seven-eights  of  an  inch  diameter,  and  for  hand  work, 
under  the  same  conditions,  430  rivets.  An  average 
day's  work  however,  is  considerably  less  than  this, 
and  may  be  taken  as  being  510  rivets  with  pneumatic 
riveters  against  264  with  a  hand  squad,  the  figures  be- 
ing taken  for  work  on  all  parts  of  one  ship.  The  num- 
ber of  rivets  driven  per  day  by  a  riveting  squad  varies, 
of  course,  according  to  the  part  of  the  ship  worked 
upon  and  the  size  of  rivet  used.  The  following  may 
be  taken  as  indicating  the  difference  in  one  day's  work 
of  a  hand  and  pneumatic  riveting  s(|uad  : — On  the  shell, 
with  %-in.  rivets,  hand  riveting,  260  to  360  rivets,  with 
pneumatic  riveting,  500  to  550;  on  the  deck, -with  ^-in. 
rivets,  hand  riveting,  450,  pneumatic  700:  on  the  deck, 
with  ^-in.  and  %-in.  rivets,  hand  riveting  350,  pneu- 
matic 550. 

The  greatly  increased  output  of  work  secured  by 
the  pneumatic  tool  is  in  itself  sufficient  to  establish  its 
very  considerable  superiority  over  the  hand  method. 
But  it  has  another  very  important  advantage.  A  hand- 
riveting  squad  consists  of  three  men  and  one  or  two 
boys.  From  two  of  these  squads,  three  pneumatic 
riveting  squads  can  be  formed,  thus  effecting  a  saving 
of  50  per  cent,  in  labour  alone.  A  third  advantage 
claimed  for  the  pneumatic  tool  is  that  it  gives  both 
the  other  advantages  with  less  exertion  and  consequ- 
ently less  fatigue  on  the  part  of  the  men. 

With  these  advantages  to  its  credit,  it  is  neverthe- 
less, the  fact  that  the  pneumatic  tool  is  greatly  neglect- 
ed in  British  shipyards,  as  the  following  facts  and  figur- 
es, taken  from  the  returns  of  70  of  the  leading  yards  of 
the  country,  will  show.  Only  yards  having  berths  of 
over  250  ft.  in  length  are  taken.  It  may  be  said  in  pass- 
ing, that  the  equipment  necessary  for  the  efficient  work- 
ing of  a  berth  is  generally  c(jnsidered  to  consist  of  a 
compressor  plant  of  1000  cubic  feet  per  minute  capac- 
ity, to  supply  the  compressed  air  for  driving  the  tools, 
and  60  pneumatic  tools,  of  which  20  should  be  riveting 
hammers. 

Taking  the  ten  best-equipped  yards  in  the  country, 
they  have,  as  a  rule,  compressor  plants  of  1000  cubic 
feet  per  minute  per  berth,  but  only  52  pneumatic  tools, 
of  which  only  ly^ — on  the  average — instead  of  20 
are  riveting  hammers.  The  average  of  the  remaining 
60  yards  is  much  below  even  -this  standard.  It  shows 
only  21  tools  per  berth  and  333  cublic  feet  per  minute 
compressor  capacity  per  berth.  Moreover,  only,  about 
one-eighth  of  the  number  of  riveting  hammers  in  stock 
in  the  yards  are  actually  used.  Then  again,  there  are 
22  important  yards  in  the  country,  with  a  total  of  77 
berths,  which  have  no  pneumatic  plant  whatever. 

Shortage  of  riveters  is,  beyond  question,  one  of  the 
chief  causes,  or  the  chief  cause  of  deficient  output  at 
the  present  moment.  This  shortage  is  no  new  thing 
in  the  British  yards,  where  for  the  last  eight  or  ten 
years  the  supply  of  riveters  has  fallen  short  of  the  de- 
mand.    War  and  other  causes   have   further   reduced 


their  number,  while  the  voluriie  of  work  has  been  in- 
creased. The  serious  effect  of  this  state  of  affairs  on 
the  output  of  ships  must  be  obvious.  In  some  yards, 
ships  completely  plated  cannot  be  launched  because 
they  cannot  be  riveted.  The  s<jlution  of  the  problem 
is  to  be  found  to  a  very  great  extent  in  the  greatest 
possible  use  of  the  pneumatic  tool.  The  United  States 
yards,  by  their  almost  universal  employment  of  pneu- 
matic riveting  tools,  have  been  able  to  overcome  their 
shortage  of  skilled  labour. 


Housing  Problem  Solved  in  the  States 

The  Americans  are  not  allowing  anything  to  inter- 
fere with  the  active  prosecution  of  the  war.  Every 
problem  associated  with  war  work  has  been  faced  and 
solved. 

The  housing  problem,  which  has  occasioned  so 
much  thought  and  worry  in  England  and  Canada,  has 
been  thorcjughly  threshed  out  in  the  United  States. 
It  was  of  vital  importance,  so  the  government  directed 
its  energy  to  the  solution  with  most  amazing  results. 

During  the  past  eighteen  months  the  erection  of 
buildings  for  the  American  Government  for  many  pur- 
poses has  been  carried  on  in  an  unprecedented  man- 
ner, and  upon  a  scale  unheard  of  in  that  country,  even 
where  they  have  been  accustomed  to  doing  construc- 
tion on  a  large  scale.  There  have  been  contracts  let 
for  more  than  a  thou.sand  buildings  each,  with  neces- 
sary water  supply,  sewerage  system,  roads,  sidewalks, 
lighting  system,  and  other  details  to  make  a  complete 
town  or  community.  Those  built  last  year  were  for 
the  soldiers,  cantonments  of  barracks,  offices,  ware- 
houses, etc.,  while  this  year  in  addition  to  these  and 
various  terminals,  there  are  numerous  housing  propo- 
sitions for  caring  for  the  workmen  and  their  families, 
for  many  manufacturers  engaged  upon  Government 
contracts. 

The  first  idea  of  many  contractors  and  builders  is 
to  repeat  the  operation  of  erecting  a  single  building, 
by  employing  large  forces  of  mechanics  and  laborers, 
and  by  the  so-called  "speeding  method"  build  a  large 
number  of  cottages  within  a  given  time.  This  is  being 
done  in  many  instances.  Carpenters  are  put  to  work 
on  different  buildings  just  as  though  there  were  but  one 
or  two  buildings  to  be  erected. 

Thus  men  are  placed  so  close  that  they  frequently 
interfere  with  one  another.  The  material  that  one  or 
two  men  may  be  using  may  impede  the  progress  of 
half  a  dozen,  so  that  such  material  may  have  to  be 
moved  and  handled  several  times.  The  cost  of  super- 
vision is  high,  as  it  is  difficult  for  a  for?man  to  look 
after  many  men.  Time  is  taken  up  with  changing  men 
from  one  kind  of  work,  as  they  finish  it,  to  another, 
and  in  showing  mechanics  how  work  should  be  don 
and  having  mistakes  rectified. 

Much  work  that  is  done  is  bound  to  be  poor  or  no 
according  to  plans  ;  and  although  a  single  building  may 
be  erected  quicker  in  this  fashion,  yet  the  cost  for 
labor  and  waste  materials  will  be  higher  and  the  entire 
project  can  not  be  done  in  as  quick  time,  as  when  the 
construction  is  done  along  systematic  lines  and  ac- 
cording to  the  most  approved  modern  management. 

A  short  outline  will  show  how  both  time  and  money 
can  be  saved  by  following  the  proper  system. 

The  first  consideration  is  to  obtain  and  properly 
distribute  the  construction  materials.  This  is  the  most 
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imixirt.iiit  feature  of  the  entire  uiulertaking.  A  laek 
(if  iiiateriai  means  not  only  a  delay  but  a  break  in  any 
well  tliouj^ht  out  plan  or  system  of  l)uil<liu^.  The  ma- 
terial once  obtained  must  be  |)ro|)erly  distributed.  The 
success  of  the  job  will  depend  upon  this. 

Take  the  proposition  of  erecting  t\v(j  hundred 
houses — ten  of  these  to  be  boarding  houses  of  twelve 
rooms,  twenty  to  be  eight  room  cottages,  forty  t(j  have 
six  rooms  and  tiie  rest  five  room  houses.  Thus  there 
are  four  types  and  sizes  of  buildings.  Forces  can  be 
organized  to  work  on  each  type  or  size  of  house.  If 
material  in  plenty  for  all  the  houses  is  Ijcing  received, 
then  the  gangs  or  crews  can  be  so  arranged  as  to  num- 
ber and  size  that  they  can  finish  all  the  buildings  of 
each  type  at  about  the  same  time. 

I'ower  saws,  boring  machines  and  such  to(jls  for 
working  u|)  the  material  can  be  arranged  convenient- 
ly to  material  yards  or  points  of  receiving  materials, 
so  as  to  work  u])  much  of  these  materials  without  in- 
terfering with  the  construction  of  the  buildings.  If 
some  2xlO-inch  jilanks  are  to  be  cut  16  inches  long, 
and  altogether  800  of  such  pieces  are  needed,  it  is  evi- 
dent that  these  can  be  cut  up  by  one  operator  on  a 
saw,  and  the  ])ieccs  can  then  be  hauled  and  enough 
for  each  building  delivered  to  it  and  neatly  piled  until 
used. 

This  is  a  common  ])ractice  as  it  saves  time  and 
money.  C'onse((uently  if  this  can  l)e  done,  tlien  it  is 
just  as  ])ractical  to  cut  a  thousand  roof  rafters  of  2x6- 
inch  i)lank  16  feet  9  inches  long  and  deliver  them  in 
the  same  manner  to  the  buildings..  'J'hus  it  becomes 
only  a  step  to  have  framed  and  cut  in  this  manner  the 
greater  ])art  of  all  the  material  to  be  used,  except  si)e- 
cial  pieces  of  something  that  must  be  measured  and 
fitted  at  the  Ijuilding. 

It  is  this  that  starts  the  system.  Some  carjjenters 
and  mechanics  are  given  the  job  of  framing  alone, 
others  that  of  erecting.  As  a  man  running  a  jiower 
saw  and  cutting  a  piece  of  timber  to  a  certain  length, 
with  notches  and  at  given  angles,  is  able  to  repeat 
this  operation  a  thousand  times  if  necessary,  better 
than  another  who  must  start  at  it  anew,  so  it  is  logi- 
cal for  ainother  mechanic  to  place  floor  joists  over  and 
over  again  on  the  same  type  of  building,  while  another 
.sets  erect  studding,  a  third  places  roof  framing,  another 
flooring  and  so  on  through  each  class  of  work. 

This  is  the  logical  and  ])ractical  system  of  erecting 
houses  in  large  numbers.  It  means  the  repetition  of 
the  same  oi)eration  by  the  same  men  as  often  as  pos- 
sible. It  means  the  cheaiiening  of  work;  the  speeding 
u])  of  a  job  with  the  greatest  economy;  the  .saving  of 
much  material;  the  lowest  percentage  of  mistakes; 
the  best  workmanship  possible;  the  handling  of  large 
bodies  of  laborers  and  mechanics  with  the  least  su|)cr- 
vision.  It  means  better  satisfied  workmen,  and  the 
easy  selecting  of  comjjetent  mechanics. 

The  actual  planning  of  carrying  on  such  a  job  must 
de])end  u])on  the  i)lan  and  character  of  the  building 
to  be  erected.  The  crews  and  their  tasks  can  only  he 
decided  u])on  from  the  plans.  .\  few  mistakes  may 
occur,  and  for  the  llrst  few  weeks  some  changes  may 
have  to  be  made  in  the  arrangement  of  the  men  and 
their  miniber,  but  this  is  insignificant  as  com])are<l  to 
the  numerous  changes  nuide  in  the  crews  diu'ing  each 
day  and  fi>r  the  entire  life  of  the  job.  TIk"  building  of 
worknien's  homes  is  ;\  large  pioblem  and  one  that  will 
occupy  the  attention  of  many  builders  for  several  years. 


Mainly  Constructional 

EMt  and  West— From  CoMt  to  Cout 


Permits  to  the  value  of  (30,000  were  itsned  in  Sault  Ste 
Marie,  Ont.,  during  the  month  of  August. 

.\  new  huilding  l)y-law  is  being  introduced  in  Guelph. 
Out.     Special  meetings  have  been  called  to  consider  it 

Five  steel  vcs.scis  for  the  Norwegian  governnient  will 
1)0  l)iiilt  at  the  Prince  Rupert  shipyards  in  British  Columbia. 

The  wages  of  the  carpenters  employed  by  the  Board  of 
Education  in  Toronto  are  betns  raised  from  wt  to  65  cent.s 
an  hour. 

The  council  <)(  Kitchener,  Ont..  has  granted  perm- 
to    the    Invalided    Soldiers'   Commission    to    build    two 
pavilions  at  the  Freeport  Sanitorium. 

The  Canada  Cement  Co.  has  just  received  a  large  shell 
order  from  the  U.  S.,  which  will  involve  the  erection  of  a 
new  shop  and  other  extensions  to  cost  in  the  neighborhood 
of  one  million  dollars. 

The  Pacific  Construction  Co.  are  making  considerable 
improvements  at  their  Port  Coquitlam  shipyards,  including 
the  construction  of  two  new  "ways,"  a  three-storey  bunk 
house  and  a  new  blacksmith's  shop. 

I'ermits  for  fifty  houses  at  an  average  value  of  $j..>0« 
were  recently  issued  in  Brantford.  Ont.  These  dwellings  will 
he  erected  in  Lansdowne  Park  in  connection  with  the  hous- 
ing scheme  of  the  Dominion  Steel   F^roducts  Co. 

.\t  the  request  of  the  Oxford  County  Council,  the  pro- 
vincial government  has  consented  to  take  over  the  county 
road  from  Ingersoll  to  Tillsonburg  and  the  one  from  Wood- 
stock to  Tavistock,  as  provincial  county  roads. 

The  council  of  York  Township.  Ont.,  will  apply  to  the 
Railway  Board  for  permission  to  issue  debentures  to  the 
value  of  $74,00(1  to  provide  funds  for  the  completion  of  cer- 
tain sections  of  the  water  supply  system  in  the  west  end  of 
the  township. 

.-\  two-storey  office  building  is  being  built  at  Leaside. 
Ont..  for  the  munitions  works  there.  The  building  will  be 
(iO  ft.  X  fi5  ft.  in  plan,  and  will  cost  about  $50,000.  The  ma- 
terial used  will  be  pressed  brick  with  Indiana  limestone  trim 
and  oak  finish  inside. 

Hon.  John  Hart,  minister  of  finance  for  the  province  of 
British  Columbia,  who  has  recently  returned  from  New 
V'ork.  states  that  there  will  probably  be  an  additional  con- 
tract for  the  construction  of  twenty  more  wooden  ships  at 
Victoria  by  the  Foundation  Co. 

The  Senneville  Development  Company  has  been  incor- 
porated with  a  capital  stock  of  $30,000,  head  office  at  Mon- 
treal. The  firm  is  given  wide  scope  under  its  charter,  includ- 
ing real  estate,  construction,  and  lumbering;  also  power  de- 
velopment   in    the   county   of  Jacques-Cartier. 

.\t  a  recent  meeting  in  Port  Dover.  Ont..  Hon.  F.  B. 
Carvell.  Minister  of  Public  Works,  gave  the  assurance  that 
the  docks  at  that  town  would  be  put  into  immediate  repair 
for  the  use  of  the  fishing  fleet  and  also  that  he  would  en- 
deavor to  persuade  his  colleagues  that  the  work  of  recon- 
struction of  the  docks  should  be  immediately  undertaken. 

The  Department  of  Public  Works  will  rebuild  the  dam- 
aged section  of  the  breastwork  at  Fort  Dufferin.  X.B..  by 
day  labor,  the  e.\penditurc  involved  being  about  $30,000.  Crib 
and  piling  construction  will  be  utilized  in  repairing  and  re- 
storing   the    revetment    wall    through    a    frontage    of   200   ft 
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Tenders  liad  been  called  for  this  work,  which  was  ninde 
necessary  by  reason  of  damage  by  storms,  Init  apparently 
none  of  the  bids  were  considered   satisfacory. 

Montreal  South  ratepayers  have  approved  a  by-law  for 
raising  an  additional  $50,000  to  complete  the  water  and  drain- 
age works. 

The  contract  for  the  hard  surfacing  of  No.  3  road  on 
I.ulu  Island  has  been  let  by  the  British  Columbia  govern- 
ment to  Harrison  &  Lamond.  Only  about  a  mile  of  the  road 
between  Eburne  and  Woodward's  Landing  will  be  under- 
taken at  the  present  time.  The  material  to  be  used  is  called 
Lithia,  a  composition  invented  by  the  firm. 

As  a  result  of  investigations  and  pitometcr  surveys,  the 
city  of  Ottawa  has  decided  to  install  meters  on  all  the  large 
commercial  water  services  in  the  city.  In  a  report  to  the 
board  of  control.  Commissioner,  of  Works  Macallum  has 
shown  that  in  the  case  of  the  two  largest  firms  the  loss  to 
the  city  through  the  absence  of  meters  has  been  $13,132  a 
year. 

Extensive  plans  are  under  way  for  the  enlargement  of 
the  plant  of  the  Dominion  Steel  Corporation,  which  will  call 
for  the  expenditure,  over  a  number  of  years,  of  some  fifteen 
million  dollars.  The  plans  include  a  plate  mill,  coke  ovens 
and  absorption  plants  for  the  manufacture  of  coal  gas  from 
by-products;  also  additional  extensions  to  the  Wabana  iron 
ore  mines. 

An  agreement  has  lieen  reached  between  the  county  of 
Wcntworth,  Ont.,  and  the  townships  of  Glanford  and  Bin- 
brook,  rcgardin.g  the  re-buildin,g  of  a  bridge  over  Twenty- 
Mile  creek,  connecting  the  two  townships.  The  arrangement 
is  that  the  county  will  pay  half  the  cost  and  the  townships 
the  other  half.  Plans  are  to  be  prepared  by  the  county  road 
superintendent. 

The  Hamilton-Guelph-Owen  Sound  Good  Roads  Asso- 
ciation, which  was  formed  for  the  purpose  of  bringing  about 
the  establishment  of  a  highway  connecting  these  centres,  has 
been  instrumental  in  having  one  of  the  Ontario  Government's 
engineers  go  over  the  proposed  route.  Mr.  W.  Huber  was 
appointed  to  make  the  trip  of  inspection  and  will  report  to 
the  Highways  Department. 

The  Laurentian  Sanatorium  at  Ste.  Agathe,  P.Q.,  is  to 
be  considerably  enlarged  in  the  near  future,  and  is  to  be 
loaned  for  the  duration  of  the  war  and  two  years  thereafter 
to  the  Department  of  Soldiers'  Civil  Re-Establishment.  Four 
new  pavilions  are  to  be  erected  which  will  conform  to  the 
standard  adopted  by  this  department,  also  a  vocational  train- 
ing building  and   a   recreation   hall. 

Bate,  McMahon  &  Co..  already  have  work  under  way  at 
Carling  Heights,  London,  Ont.,  on  the  camp  buildings  for 
which  they  were  awarded  the  contract  at  approximately 
$400,000.  The  project  includes  the  following  units:  8  barrack 
buildings,  two  storeys,  213  x  41  ft.;  two  men's  messrooms, 
3G1  ft.  X  41  ft.;  two  ablution  rooms,  56  x  31  ft.;  two  sergeants' 
messes;  two  battalion  orderly-rooms,  two  recreation  rooms, 
and  two  guard-houses — each  56  x  31  ft.;  officers'  quarters  and 
mess,  two  storeys,  213  x  41   ft. 

It  is  officially  stated  that,  owing  to  the  impossibility  of 
securing  steel  rails,  further  construction  work  on  the  Hud- 
son Bay  Railway  will  be  practically  discontinued  for  the  sea- 
son. An  arrangement  has  been  made  whereby  the  Canadian 
Northern  Railway  will  provide  a  service  from  The  Pas  to 
Mile  189,  the  section  of  the  road  which  has  been  provided 
with  a  limited  contractors'  service.  It  is  pointed  oivt  that  in 
view  of  the  fact  that  terminal  facilities  hav?  not  yet  been 
provided  at  Port  Nelson  there  is  no  particular  object  to  be 
served  in  laying  the  rails  through  to  The  Pas  this  season, 
even  if  they  were  available. 


Representatives  of  the  Homcwood  Realty  Co.  recently 
came  before  the  council  of  Port  Colborne,  Ont.,  to  request 
that  the  town  water  service  be  extended  to  Homewood  Park, 
west  of  the  town  limits.  If  the  company  can  obtain  this  con- 
cession they  propose  to  have  forty  or  fifty  houses  built  in  the 
park  by  the  McEachern  Co.,  commencing  work  this  fall.  It 
was  also  stated  that  the  company  would  be  willing  to  pay 
for  and  lay  all  the  pipe  required,  if  the  town  would  agree  to 
refund  the  money  so  spent,  if  at  a  future  time  the  property 
was  included  in  the  town  area.  The  "council  came  to  no  de- 
finite decision  in  regard  to  this  proposition,  the  mayor,  how- 
ever, stating  that  "this  council  will  do  everything  it  can  to 
furnish  water  for  the  district  in  question,  providing  it  can 
do  it  legally  and  for  the  best  interests  of  all  concerned.  The 
council  will  give  the  matter  serious  consideration." 

A  delegation  from  Brantford  and  Paris  recently  visited 
Gait  and  outlined  to  a  number  of  prominent  citiens  a  pro- 
posal for  the  establishment  of  a  provincial  county  highway 
running  north  and  south  from  Port  Dover,  through  Sim- 
coe,  Brantford,  Paris  and  Gait.  Norfolk  county  has  already 
asked  for  the  designation  of  their  part  of  the  proposed  high- 
way, and  the  Brantford  people  were  asking  the  co-operation 
of  Gait  to  have  it  extended  through  Brant  and  Waterloo 
counties.  It  was  pointed  out  that  the  highway  from  Hamil- 
ton to  Owen  Sound  had  been  taken  over  as  a  provincial 
county  highway,  and  that  the  proposed  road  could  connect 
with  it;  also  that  this  north  and  south  road  would  be  equally 
serviceable,  whether  the  new  provincial  highway,  which  is 
to  run  east  and  west  across  Ontario,  passes  through  Simcoe, 
Brantford.  Paris  or  Gait.  Many  of  the  (ialt  business  men 
expressed  themselves  as  favorable  to  the  proposition,  and  it 
is  being  further  taken  up  by  the  Board  of  Trade. 


Personals 

Mr.  Lucius  E.  Allen,  of  Belleville,  Ont.,  formerly  en- 
gineer for  Hastings  county,  has  been  appointed  consulting 
engineer  to  the  Nitrate  Division,  Ordnance  Dept.,  U.  S. 
army,  with  the  rank  of  Captain,  and  will  shortly  take  up  his 
duties  in  this  connection. 

Brigadier  General  F.  O.  W.  Loomis.  D.S.O.,  C.B.,  has 
been  appointed  to  command  the  Third  Division,  and  granted 
the  rank  of  Major  General.  He  was  a  member  of  the  con- 
tracting firm  of  D.  G.  Loomis  and  Sons,  Montreal,  and  has 
seen   some   very  hard  fighting  at   the   front. 

Mr.  H.  R.  Dowswell,  for  the  past  six  years  chief  draughts- 
man for  Ross  &  Macdonald,  Montreal  and  Halifax,  has  com- 
menced practice  on  his  own  account  as  architect,  at  251  Stra- 
thearn  Avenue,  Montreal  West,  P.Q.  Mr.  Dowswell  has  made 
a  study  of  industrial  dwellings,  the  importance  of  which  is 
now  being  recognized  by  large  corporations. 

Mr.  Thomas  Adams,  Town  Planning  Adviser  to  the 
Commission  of  Conservation,  is  making  a  tour  of  Canada, 
and  is  preparing  a  report  on  the  housing  situation  for  the 
Dominion  Government.  At  the  same  time  he  is  making  sug- 
gestions to  the  various  provinces  regarding  their  particular 
problems.  When  in  Toronto  he  conferred  with  Prof.  Chas. 
B.  Sissons.  secretary  of  the  Ontario  Housing  Committee, 
and  Mr.  G.  Frank  Beer. 

Mr.  J.  B.  D'Aeth,  formerly  engineer  in  charge  of  the 
construction  of  La  Loutre  dam  for  the  Quebec  Streams 
Commission,  has  been  appointed  engineer  in  charge  for 
Messrs.  Fraser,  Brace  &  Co.,  contractors,  Montreal,  on  the 
construction  of  a  very  large  concrete  dam  on  the  Spanish 
River,  Ontario,  near  Sudbury.  This  work  is  being  carried  out 
for  the  International  Nickle  Co.  Mr.  Henry  Holgate,  of  Mon- 
treal, is  the  consulting  engineer. 
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Municipal  Piggeries 

M\N'^'  cities  arc  solviii"'  their  g^arhafjc  (lis])osal 
l)rol)leiii.s  hy  operating  iminicipai  ])ifjjjcries. 
It  is  claiiiUMJ  tlu'V  are  not  only  cleaiiiiifj^  ii])  a 
nice  little  profit  on  their  investment  but  are 
rendering:  a  service  to  the  country  that  cannot  l)e  mea- 
sured in  dollars  and  cents.  They  are  producing  ])ork, 
so  badly  needed  by  the  allied  goveninients,  for  hogs 
offer  the  best  ho])e,  i)erha])s,  of  (|uickly  meeting  the 
demand  for  more  meat.  They  increase  rapidly,  mature 
(|uickly  and  convert  a  great  variety  of  roughage,  or 
even  waste,  into  a  variet\'  uf  mc-it  ])riidnci-  that  .ive 
in  great  demand  now. 

Between  two  and  three  lliou>aiul  li>>g>  aie  led  on 
the  garbage  from  Worcester,  Mass.  \Vorcestcr  has 
about  175,000  ]>opulation  and  it  has  cost  the  city  $7,- 
.^00  to  handle,  its  garbage  througli  the  municipal  pig- 
gery during  the  past  si.x  nu>nths.  Pork  sold  brought 
$2l]000- -a  clear  i)rofit  of  $1.^.500.  This  is  an  example 
I  if  ])rofitable  conversion  of  waste  products  mto  a  much 
needed  sta])le. 

(iarbage  i)roduced  in  Denver  is  fed  to  5,000  hogs. 
The  Denver  Hog  Ranch  l"o.,  a  i)ri\ate  concern,  col- 
lects and  disposes  of  the  garl)age  without  expense  to 
tlic  oit\ .  This  sdieme  Itas  worked  out  very  satisfactor- 
ily. 

Lansing,  Mich.,  has  a  municipal  piggery  and  i.s  feed- 


ing 190  hogs.     Lansing's  profit  ha.s  been  at  the  ratt  of 
S12.(i0per  hog. 

In  the  United  States  there  are  fiver  2.400  cities  hav- 
ing a  population  in  excess  of  2,500  each  and  it  has 
been  estimated  that  these  cities  pnKluce  annually  over 
2,i500,0(X)  tons  of  garbage  that  hogs  will  eat.  It  has 
also  been  estimated  from  some  of  the  exjKrriments 
above  referred  to  that  each  ton  of  edible  garbage  will 
jtroduce  about  100  pounds  of  pork. 

The  importance  of  municipal  piggeries  has  been 
recognized  by  the  Bureau  of  .Animal  Industry,  U.  S. 
Department  of  .Agriculture,  which  has  issued  Circular 
No.  SO  <jn  the  Dispo.sal  of  City  (iarhage  by  Feeding  to 
Hogs.  Copies  of  this  circular  can  l>e  obtained  from  the 
Department  mentioned  at  Washington,  D.  C. 

Municipal  piggeries  are  usually  built  reather  near 
the  city  and  for  that  reason  cleanliness  and  a  high  de- 
gree of  sanitation  is  of  great  importance.  Concrete 
construction  is  a  good  stej)  to  the  desired  .end.  Con- 
crete feeding  floors,  exercising  pens,  feeding  troughs 
and  hog  wallows  are  among  the  a|)pf)intments  needed. 


Pulverized  Goal  Replacing  Grude  Oil  as  Fuel 

AHI'".,\'J"l.\(j  and  power  plant  is  Ijcing  erected  by 
the  British  Columbia  Sugar  Refinery  at  Van- 
couver, in  which  pulverized  c<iai  will  be  used 
as  fuel  instead  of  foreign  oil  now  employed. 
Phis  conversion  is  being  watched  with  interest  by  many 
large  consumers  in  British  Columbia,  and  the  success 
of  the  coal  mines  in  the  interior  of  the  province  and 
on  Vancouver  Island  depends  largely  t)n  the  success 
of  pulverized  coal  as  fuel  in  industrial  |)lants.  During 
recent  years,  it  became  apparent  that  the  coal  raining 
industry  in  B.  C.  was  being  slowly  driven  out  of  busi- 
ness owing  to  the  increased  use  being  made  by  large 
consumers,  including  railway  companies  and  big  in- 
stitutions, of  Californian  crude  oil  to  the  deriment  of 
coal  industry.  The  great  demand  for  oil  for  war  pur- 
poses, together  with  the  shrinkage  in  output  across  the 
border  and  the  measure  taken  to  i)reveiit  ex|Hirtation 
of  it  from  the  .States  to  Canada,  coupled  with  the 
success  of  experiments  with  jmlverized  coal  on  a  Xew 
V'ork  railroad,  has  prompted  the  consideration  of  the 
|)ulverized  coal  system  by  industrial  concerns.  The 
B.  C.  refinery  expect  to  have  their  plant  in  operation 
about  November. 

Good  Roads  Promotion  in  British  Golunibia 

HE  <»ood   Roads   League  of   British   Columbia 

held  their  annual  conventiiMi  at  Penticton,  B.C., 

on    Tuesday.  .Se|)t.  IS.     It  was  attended  by  over 

one    hundred   delegates   from  all    parts   of   the 

province,  and   was  marked   by  an   enthusiasm    which 

bids  fair  for  the  success  of  the  "good  roads"  cause  in 

that  province. 

Reeve  F.  M.  Smith.  i>f  Penticton.  opened  the  pro- 
ceedings with  a  brief  address  of  welcome.  He  was 
followed  by  the  president  in  a  short  a«idress  calling 
atention  to  the  importance  of  connecting  the  coast  with 
the  interior  by  a  gtwd  road.  Nothing  of  a  tangible 
character  had  so  far  been  accomplished  by  the  league, 
but  gotKl  e<lucational  work  had  been  done,  and  he  be- 
lieved that  in  the  after-the-war  |)eriod  the  effect  of 
this  work  would  be  seen  in  great  strides  in  the  con- 
struction of  roads  all  over  the  province,  and  that  a 
connection  with  the  neighboring  provinces  would  be 
made. 

The  value  of  what  he  described  as  a  tourist  industry 
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was  emphasized  by  Mr.  Cuthbert,  of  Seattle,  a  repre- 
sentative of  the  Western  Washington  Association. 
Over  $700,000,000,  he  stated  was  spent  every  year  in 
the  United  States  by  tourists.  All  of  that  money  was 
available  to  people  who  went  after  it  and  the  most  im- 
portant of  all  methods  of  securing  tourist  traffic  was 
making  roads  so  good  that  they  would  want  to  go  over 
them.  Over  $7,500,000  had  been  spent  by  automobile 
owners  in  their  travels  in  the  Pacific  Northwest  and 
wit'.!  the  develo])ment  of  roads  in  British  Columbia 
a  ^'ery  much  greater  ])ro]x)rtion  of  the  money  would  be 
spent  there. 

Good  roads  make  for  co-operation  between  town 
and  country,  and  in  a  pointed  address,  Mayor  Gale,  of 
Vancouve''  urged  a  closer  connection  between  the 
pioducer  and  consu"mer.  "One  of  my  dreams,"  he  said, 
"is  to  see  the  people  of  Vancouver  buying  all  their 
fruit  from  the  Okanagan  and  other  home  fields  gener- 
ally. Of  apples  alone  we  bought  last  year  no  less  than 
,';;299,000  worth,  and  of  these  over  half  were  imported, 
and  of  all  the  fruit  we  bought  last  year  over  $700,000 
worth  was  brought  in  from  outside."  This  should 
not  and  would  not  be  if  there  was  the  spirit  of  intelli- 
gent co-ope'-ation  between  growers  and  consumers  that 
there  ought  to  be.  The  channels  through  which  the 
produce  had  to  come  were  too  roundabout  and  there 
were  too  many  middlemen  adding  their  profit  to  the 
cons-umer';  cost,  but  he  believed  thaf  a  condition  that 
would  help  both  producer  and  consumer  could  easily 
be  brought  hijout. 

In  the  absence  of  Hon.  Dr.  King,  ])rovincial  minis- 
ter cf  ])ublic  works,  who  was  to  have  addressed  the 
convention,  Hon.  J.  W.  deB.  P^arris.  attorney-general 
spoke.  The  question  of  transportation,  he  said,  went 
to  the  very  root  of  the  problem  of  the  development  of 
British  Columbia,  and  he  held  that  the  government  was 
sympathetically  alive  to  that  fact,  and  ready  to  do 
everything  ])ossible  to  further  the  great  cause.  The 
convention  was  considering  problems,  but  the  govern- 
ment also  had  problems  for  these  were  very  difficult 
times.  In  1912  the  government  had  $5,000,000  to  .spend 
on  roads,  money  that  would  then  do  the  work  of  at 
least  $7,500,000  now.  This  year  they  could  only  find 
$1,600,000  for  road  building. 

In  concluding,  Mr.  Farris  pleaded  for  less  sectional- 
ism in  the  province,  and  referred  to  the  need  to  keep 
in  mind  the  day  when  the  men  would  come  home  from 
the  front,  and  to  reserve  as  much  construction  as  pos- 
sible in  order  that  there  would  be  less  of  the  dislocation 
of  business  which  was  almost  sure  to  follow. 

Increased  food  production  and  conservation  was  the 
.subject  of  an  address  delivered  by  Mr.  (reorge  D.  Ire- 
land, of  Vancouver,  while  Acting  City  Engineer  Stew- 
ardson,  of  New  Westminster,  spoke  on  gofxl  roads. 

Keep  to  the  Right. 

Among  the  resolutions  passed  was  one  calling  for 
a  change  in  the  rule  of  the  road,  making  the  British 
Columbia  rule  conform  to  that  of  the  other  provinces. 

Other  resolutions  were  carried  as  follows :  request- 
ing that  a  section  of  road  be  constructed  from  Rossland 
eastward  to  Trail,  Brilliant  and  Thrums;  that  the  gov- 
ernment make  an  investigation  of  the  feasibility  of  the 
various  routes  for  the  proposed  trans-provincial  high- 
way, before  any  action  was  taken  ;  that  all  horse-drawn 
vehicles  be  obliged  to  carry  lights ;  that  the  govern- 
ment put  all  alien  enemies,  interned  and  otherwise, 
at  work. 

Mayor  Gale,  of  Vancouver,  pointed  out  the  futility 


of  passing  resolutions  if  no  action  were  taken  in  regard 
to  them,  suggesting  that  after  the  convention  a  mem- 
orial should  be  framed  embodying  all  the  resolutions, 
and  that  this  memorial  should  Ije  circulated  in  districts 
concerned  for  signatures  in  order  that  the  government 
could  be  shown  that  there  was  a  solid  body  of  elec- 
torate back  of  the  movement.  The  Mayor's  resolution 
was  acted  upon. 

The  election  of  officers  for  the  coming  year  re- 
sulted as  follows: — 

Hon.  jjresident,  W.  A.  McKenzie,  M.P.P. ;  president, 
Mayor  Gale  of  X'ancouver;  f^rnest  Watermati,  Prince- 
ton; J.  1{.  Meighen,  Kaiuloops,  and  Mrs.  Cioddard,  first 
second  and  third  vice-presidents,  respectively;  J.  S. 
Heales,  Penticton,  secretary,  and  J.  H.  Cunningham, 
New  Westminster,  treasurer. 

The  following  directors  were  also  appointed  :  Mayor 
Todd,  Victoria,  and  Reeve  Borden,  Saanich,  for  \'an- 


Mayor  Gale.  Vancouver 

couver  Island  ;  Reeve  V'ison,  North  Vancouver  district ; 
J.  J.  Johnston,  New  Westminster,  and  Mayor  Ashwell, 
Chilliwack,  New  Westminster  district ;  Mayor  Shat- 
ford,  X'ernon,  and  W.  F.  Sumners,  Kamloops,  North 
Yale;  J.  W.  Jones,  M.P.P.,  Kelowna,  and  F.  Harvie, 
Princeton,  South  Yale;  Mayor  Acres,  Grand  Forks,  and 
Jos.  Kerr,  Rock  Creek,  Nelson  district;  E.  M.  Genier, 
Trail,  and  Mr.  W'illi.son,  M.P.P.,  Revelstoke;  S.  Her- 
chimer.  Trail,  and  'C.  Cummings,  Golden,  liast  Koot- 
enay ;  R.  Rutherford,  150-Mile  Hou.se,  and  G.  Mc- 
Laughlan,  South  Fort  (ieorge.  Cariboo;  Robt.  Rox- 
borough.  Atlin. 

Push  Scraper  for  Levelling  Edge  of  Fill 

A  push  scraper  has  been  found  an  effective  tool  for 
leveling  the  edges  of  fills.  As  employed  by  a  Chicago 
contractor  the  arrangement  consists  of  a  long  piece 
of  timber  attached  to  the  front  wheels  of  a  wagon. 
The  rear  end  of  the  timber  is  counterweighed  and  the 
front  end  carries  a  plank  scrajier.  The  horses  are  hitch- 
ed midway  of  the  timber  and  are  alternately  backed 
up  and  driven  ahead,  pushing  the  dirt  over  the  edge  of 
the  fill  in  the  forward  motion. 
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Building  and  Ornamental  Stone  Occurring  in 
the  Province  of  British  Columbia 


ONI'^  of  the  most  imi)ortant  factors  in  the 
|)erinanence  and  character  of  any  nation's 
hitildings  is  the  occurrence  and  nature  of 
its  stone  dej^osits.  Kroni  time  to  time  the 
Canadian  l)ei)artment  of  Mines,  the  Mines  Branch 
of  wliich  is  under  the  directorslii])  of  Dr.  luig- 
ene  ilaaiicl,  has  issued  vahiahle  reports,  many  of 
wliich  liave  I)een  reviewed  at  lenjjth  in  the  Contract 
Record.  The  latest,  and  also  one  of  the  most  compre- 
hensive and  interesting,  is  that  referring  to  the  build- 
ing and  ornamental  stones  of  the  Province  t)f  British 
Columbia,  |jrei)ared  by  \V.  A.  Parks,  i'h.l).,  .Associate 
Professor  of  (Jeology,  I'liiversity  of  Toronto: 

The  commercial  production  of  building  and  orna- 
mental stone  in  British  Columbia  is  confined  to  the 
sandstones  of  the  Culf  islands;  the  granites  of  the 
Coast  range,  Okanagan  lake,  and  the  Nelson  district; 
aiul  the  marbles  of  Kootenay  lake,  Te.xada  island,  and 
.N'ootka  sound. 

ihe  sandstones  have  been,  ([uarried  near  Nanaimo 
and  at  Koksilah  on  \'ancou\er  island,  and  on  Den- 
man,  liornby,  Newcastle,  ( r.ibriola,  Saltspring,  Mayne, 


Granite  quarry  of  the  West  Coast  Granite  Co.,  Fox  Inland,  B.C. 

Pender,  and  Saturna  islands.  'I'he  stone  is  normally 
of  a  greyish-blue  color,  btU  it  alters  rapidly  to  butt, 
and  is  (|uarried  in  that  condition  to  some  (le])th  from 
the  surface  in  certain  of  the  iiuarries. 

The  granites  of  the  Coast  range  vary  greatly  in 
mineral  composition,  color,  and  grain.  The  most  im- 
portant   (juarries   in   a    medium-grained   grey   type   of 


stone,  arc  on  the  islands  off  the  mouth  of  Jervis  inlet. 
Stones  of  darker  color  have  been  quarried  in  small 
quantity  near  F'rince  Rupert,  and  al.so  at  Agassiz  and 
Cathmar  on  the  line  of  the  Canadian  Pacific  railway. 

The  Nelson  granites  are  of  the  same  general  type 
as  the  Coast  range  stones,  but  they  are  lighter  in  col- 
or, and  usually  coarser  in  grain.  The  Okanagan  gran- 
ites are  of  medium  grain  and  pinkish  color;  they  have 
been  (juarried  tr»  a  very  small  extent  for  local  use  only. 

.•\  white  and  blue-banded  marble  is  ipiarried  north 
of  Kootenay  lake,  and  a  very  similar  stone  has  been 
procured  from  N(x)tka  soun<l  on  the  west  coast  of  Van- 
couver island.  In  the  interior  and  at  many  p<jints  along 
the  coast  occurrences  of  marble  of  this  same  general 
type  have  been  reported,  but  all  that  have  been  investi- 
gated seem  to  be  too  scattered  for  commercial  exploit- 
ation. .'\  very  handsome  re<l  marble  has  been  worked 
to  a  small  extent  near  the  southern  extremity  of  Tex- 
ada  island,  and  fine-grained  red  and  white  varieties 
occur  in  abundance  in  the  mountain  above  Grant  Brook 
on  the  line  of  the  Grand  Trunk  Pacific  railway. 

Decorative  st(jnes  other  than  marble  have  received 
little  attention,  but  s<mie  of  the  dark  basic  rocks  of 
Rossland  and  Ymir  are  mentioned  as  sources  of  monu- 
mental stone.  Sodalite  and  sodalite-bearing  syenite 
from  Ice  river,  fine  black  carbonaceous  slates  from 
(Jueen  Charlotte  island,  and  basic  jjhases  of  the  Coast 
range  rocks  are  of  po.ssible  value  as  decorative  stone. 

Geology  of  British  Columbia  from  the  Point  of 
View  of  the  Building  Stone  Industry 

The  whole  of  the  Province  of  British  Columbia  lies 
within  the  great  mountainous  tract  which  forms  the 
Pacific  border  of  the  North  .American  continent,  and 
is  commoidy  called  the  Cordilleran  region.  The  coast 
of  British  Columbia  and  the  mountain  ranges  forming 
the  Cordillera  have  a  general  trcml  to  the  north  of 
west.  The  width  of  the  province,  measured  at  right 
angles  to  this  direction,  is  almost  400  miles,  and  its 
eastern  boundary  follows  the  height  of  land  of  the  most 
easterly  system  of  the  Cordillera — the  RtK'ky  mountains 
proper — fnmi  the  international  boundary  to  latitude 
54  (legs.,  north  of  which  it  is  coincident  with  the  120th 
nu-ridian  to  the  southern  boundary  of  Yukon  terri- 
t.iry. 

riic  eastern  part  of  the  pro\  ince,  throughout  it> 
entire  length,  is  characterized,  therefore,  by  the  great 
masses  of  the  Kockv  mountains,  rising  in  places,  to 
.•dtitudes  of  11.000  .nnd  12,000  feet.  The  western  or 
Pacific  border  is  likewise  of  truly  moimtainous  char- 
acter, with  the  i>eaks  of  the  Coast  range  rising  to  S.OOO 
feet  and  more  above  the  level  of  the  sea.  The  bri>ad 
belt  of  country  between  the  Coast  range  and  the  RiKky 
mountains  is  of  less  average  elevation,  but  it  never- 
theless |>rescnts  imposing  mtnintain  ranges,  particular- 
ly in  the  southern  part  of  the  province. 

Immediately  west  of  the  Rtxky  nu^untain  system 
is  a  ])ronounced  depression,  which  extends  from  Mon- 
tana to  the  Yukon  boundary,  and  contains  the  upper 
valleys  of  the  Columbia.  Fraser,  Peace,  and  Liard 
rivers.    This  great  depression  is  known  as  the  R»»ckv 
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Mountain  trench.  In  the  southern  part  of 
the  province,  the  Rocky  Mountain  trench 
is  boiuuled  on  the  west  by  the  Furcell 
ranjjc  of  mountains,  beyond  which  hes  a 
second  depression  of  less  magnitude — the 
Purcell  trench — in  which  are  the  valleys 
of  the  Beaver,  Duncan,  and  Kootenay 
rivers.  The  Selkirk  system  of  mountains 
lies  west  of  the  Purcell  trench,  and  rises 
to  altitudes  of  more  than  11,000  feet.  The 
valley  of  the  Columbia  river,  in  part  occu- 
pied by  the  Arrow  Lakes,  lies  west  of  the 
Selkirk  range,  and  is  succeeded  westward 
by  the  Columbian  system  of  mountains. 
These  mountains  while  rugged,  are  a  less 
defined  topographic  unit,  and  fade  into 
the  broad  region  known  as  the  interior 
plateaux,  which  .continue  to  the  eastern 
boundary  of  the  Coast  range. 

This  great  interior  region,  while  flat 
in  comparison  with  the  great  mountain 
ranges,  is  nevertheless  of  a  rugged  char- 
acter, with  an  average  elevation  of  3.500 
feet,  and  with  peaks  rising  as  high  as  5,000 
feet.  In  the  northern  part  of  the  province, 
where  not  constricted  by  the  intermediate 
ranges  mentioned  above,  it  is  of  greater 
width,  and  extends  from  the  Coast  range 
to  the  Rocky  mountain  trench.  Still  farther  north  it 
is  less  pronounced,  and  is  interrupted  by  the  Telegrajjh 
and  other  northern  ranges. 

\'ancouver  island  and  Queen  Charlotte  island  re- 
])resent  a  bordering  range  l)elonging  to  the  same  sys- 
tem as  the  Coast  range  and  separated  by  the  depression 
in  which  lie  the  Strait  of  (ieorgia.  Queen  Charlotte 
sound,  and  Mecate  strait. 

Early  in  the  geological  history  of  the  North  Amer- 
ican continent,  it  is  likely  that  a  great  land  mass  exist- 
ed in  the  central  and  western  j)arts  (jf  British  Colum- 
bia, and  that  the  sea  covered  the  area  at  present  occu- 
pied by  the  Rocky  mountain  and  Purcell  ranges.  The 
rocks  of  this  continental  mass  were  doubtless  derived 
from  the  decay  of  a  still  earlier,  unknown  land,  for  they 


Sandstone  quarry  on   Denman   Islar.d,    B.C. 


Granite   quarry   of   the    Scchelt   Granite   Co.,   Hardy   Ulancl,    B.C. 

are  essentially  of  sedimentary  origin  although  invaded 
by  igneous  rocks  of  many  kinds  and  intensely  altered 
by  the  long-continued  action  of  the  forces  of  nature. 
This  series  of  rocks  was  greatly  reduced  by  erosion 
throughout  vast  i^eriods  of  time,  in  jjart  depressed  be- 
low the  sea,  and  covered  by  later  accumulations,  both 
sedimentary   and   volcanic.     At   present,   these   rocks, 
known  as  the  Shuswap  terrane,  are  to  be  seen  only 
ill  a  limited  area  in  the  Selkirk  and  Columbian  moun- 
tains.    The  characteristic  ai)])earance  of  the  Selkirks, 
with   their   siiuu)us,   rim-like   crests,  and   intermediate 
snow  fields,  attests  the  great  age  of  the  rocks,  and  their 
long-continued  glaciation.    This  great  series  is  divided 
into  at  least  five  formations:  showing  gneisses,  quart- 
zites,  schists,  and  limestones,  and  is  capped  by  a  mass 
)f  greenstone  (.Vdams  Lake  greenstones) 
which  attains  a  thickness  of  10,000  feet. 
As  we  have  already  seen,  a  great  de- 
pression (Rocky  Mountain  Geosyncline), 
occu])ied  by  an  arm  of  the  sea,  lay  to  the 
■  j^  cast  of  the  early  landmass.     The  floor 

«Hlk  of  this  basin  gradually  sank  throughout 
;^3m  many  succeeding  geological  ages,  with 
the  result  that,  tlie  debris  from  the  land 
surface  accumulated  in  the  form  of  new 
strata  to  an  enormous  thickness.  Later, 
came  an  u]>warping  of  the  ■.vestern  jmrt 
of  this  basin,  whereby  the  region  of  the 
Purcel  range  and  the  western  ranges 
of  the  Rockies  became  land.  Sedimenta- 
tion still  continued  in  the  eastern  part  of 
the  basin,  which  remained  tinder  water  to 
the  close  of  Cretaceous  time. 

The  western  part  of  the  province 
itn<  to  have  remained  a  land  surface 
until  Pennsylvanian  (Upper  Carbonifer- 
ous )  time,  when  it  also  was  partly  sub- 
merged, and  strata  of  that  age  were  de- 
posited on  the  western  flanks  of  the  axis. 
These  were  succeeded  by  shales  and 
limestones  of  Triassic  age,  the  deposition 
of  which  was  accompanied  by  extensive 
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Marble  blocks  and  portal  o(  qutrry  of  the  Canadian  Marble  and  Granite  Works 
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vulcanisiii,  witli  the  I'lftisimi  of  t'nniindus  ni;i>sfs  of 
basalt  (Nicola  group).  l''.xteiisi\i"  earth  inovciiifiits 
now  heg'an  to  afTcet  the  wc-^tcrii  region,  and  re.sulted 
in  a  folding  and  puckering  of  the  Pennsylvanian  and 
Tria.ssic  .strata.  These  disturlianccs  ])aved  the  way 
for  the  enormous  outbiirst  in  Jurrassic  time  of  granite 
and  related  rocks  which  now  form  the  core  of  Vancou- 
ver island,  and  extend  for  a  distance  of  more  than  SOO 
miles  along  the  coast  of  i-Jritish  Colutnhia — in  the  great 
l)ordering  mountains  known  as  the  Coast  range. 

We  have  seen  that  rock-forming  continued  in  the 
eastern  basin  during  Jurassic  time  ( I-'ernic  shale),  and 
w^'  likewise  lind  Jurassic  sediments  in  Ouecn  Charlotte 
islands  arid  in  the  northern  ])arts  of  the  |)rovincc.  Cre- 
taceous time  is  also  rejiresented  west  of- the  Coast  range 
i)y  the  sandstones  and  shales  of  tin 
islands,  and  ea.st  of  the  range  by  tin 
llazelton  series  of  the  north  and  the 
sandstones  and  conglomerates  of  the 
lower  I'Vazer  river. 

.\t  the  close  of  Cretaceous  time  oc- 
curred those  vast  movements  whereby 
the  eastern  cordilleran  region  was  broken 
into  huge  blocks  by  fissures  having  a 
general   northwest   trend.  I'jiormou^ 

pressure  from  the  direction  of  the  I'aci 
fic  ocean  elevated  these  blocks  into  tin 
great  ranges  of  the   Rocky  mountains 

l-'roni   that   time   to  the   present,   tlu 
geological   history   of   British    Columbia 
is  largely  one  of  sub-aereal  tlecay,  and 
intense  volcanic  activity.    Strata  of  Ter- 
tiary age  arc  confined  to  local  accumida 
tions,  in  narrow  valleys  in  the  western 
area.   The  Oligocene  division  of  the  Ter 
tiary  is  marked  by  great  volcanic  How>. 
and  fissure  erui)tions,  which  l)uilt  u|)  tlir 
great  masses  of  igneous  rocks  character 
i/.ing    the    mining    regions    of    southern 
Mritish  I'olumbia.     The  Miocene  was  a 
l)erio{l   of   profound    erosii>n    across   the 
Cordillera,  while  tiie  Pliocene  witnessed 


a  general  re-elevation  of  the  region, 
whereby  new  life  was  jfiven  to  the 
•streams,  and  a  .second  cycle  of  er««ion  in- 
uigurated. 

The  Sandstones  of  the  Province 

Sandstone  suitable  for  structural 
purposes  forms  a  large  part  of  the  Lpper 
Cretaceous  system  as  exposed  on  the  is- 
lands of  the  Strait  of  (;eorgia.  and  to  a 
less  extent  on  the  mainland  of  the  Miuth- 
ern  part  of  Vancouver  island.  From  this 
region  has  been  derived  all  the  structural 
-andstone  quarried  in  Briti.sh  Columbia. 

I  he  Lower  Cretaceous  formation  of 
gneen  Charlotte  island  (Queen  Char- 
lotte Island  formation;  consists  largely 

'f  sandstones  of  imknown  possibilities. 
lid  the  Upper  and  Lower  Ribboned 
uidstones   of    the    Fernic    coal-mining 

I I  strict  are  capable  of  use  for  ItKal  rough 
building ;  but  the  stones  are  too  hard  and 
of  too  ptH)r  weathering  properties  to  be 
regarded  as  building  stones  in  a  commer- 
cial sense.  The  sandstones  tif  the 
Skeena  and  Hazclton  formations  of  the 
northern  parts  of  the  province  are  ex- 
tremely hard,  extensively  fractured,  and  apparently  of 
no  promise  whatever.  No  attempt  has  been  made  t<> 
(|uarry  the  Tertiary  sandstones  of  the  s<inthcrn  part  of 
the  province :  they  appear  to  be  too  .soft  and  incoherent 
for  our  purpose. 

The  sandstones  vary  much  in  grain  and  colour,  but 
usually  jjresent  a  tint  l>etween  bluish-grey  and  yellow. 
In  many  instances  the  original  colour  is  bluish-grey, 
and  the  buff  or  yellow  varieties  are  the  result.s  of  oxida- 
tion. 

The  commercial  stones  vary  in  colour  from  blue- 
grey  to  buff,  and  in  extreme  cases,  to  yellow.  The  blue 
variety  has  a  strong  tendency  to  become  buff  on  ex- 
posure; in  every  case  this  ch.inge  was  effected  by  the 
corrosion  test.     While  \:irvin"  .rn-ifK   I'li  ..r-,j|,  ,^11  the 
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Granite  quarry  of  the  Vernon  Granite  and  Marble  Work*.  Okaaacaa  Lake.  B.C. 
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stones  show  a  very  similar  composition:  quartz,  both 
varieties  of  feldspar  in  a  fairly  fresh  condition,  and 
dark  grains  of  volcanic  rock  matter.  The  latter  con- 
stituent has  a  tendency  to  occur  in  larger  fragments, 
and  usually  makes  up  the  bulk  of  the  pebbly  streaks 
common  in  many  of  the  exposures. 

The  Cowichan  Group. 

The  only  sandstones  of  commercial  importance  in 
British  Columbia  are  quarried  from  the  islands  ad- 
joining the  Vancouver  coast  in  the  southern  part  of 
the  Strait  of  Georgia.  The  normal  stone  is  of  blue 
color,  but  by  oxidation  the  superfiicial  part  of  the  out- 
crops become  altered  to  bufif.  Both  varieties  are  employ- 
ed for  building.  The  most  important  quarries  are  on 
(iabriola  and  Saturha  islands,  whence  stone  has  been 
taken  for  many  important  buildings  in  Victoria  and 
Vancouver.  A  harder  stone  of  more  nearly  true  grey 
colour  was  formerly  obtained  from  Newcastle  island 
near  Nanaimo,  but  the  quarry  has  not  been  operated 
recently. 

The  Granites  and  Related  Rocks  of  the 
Province 

True  granite  is  a  rock  of  igneous  origin,  which  has 
cooled  from  a  state  of  fusion  at  great  depths  in  the 
earth.  In  consequence  of  this  manner  of  origin  it  con- 
sists entirely  of  crystals  which  are  approximately  of 
the  same  size.  The  minerals  represented  by  these  cry- 
stals are  quartz,  orthoclase  or  potash  fieldspar,  and 
mica.  The  last  mineral  may  be  replaced  in  whole  or  in 
part  by  others  of  like  nature  giving  rise  to  varieties 
distinguished  by  prefixing  the  name  of  the  mineral 
which  replaces  the  mica,  e.g.,  hornblende  granite. 

The  term  "granite"  in  the  usage  of  builders  and 
monument  makers  is  of  much  wider  application,  and 
may  be  employed  for  almost  any  igneous  rock,  but  in 
the  case  of  the  very  dark  stones  it  is  customary  to  i)re- 
fix  the  adjective  "black."  This  use  of  the  term,  while 
(|uite  indefensible  on  scientific  grounds,  has  been  adopt- 
ed throughout  this  aeries  of  reports  and  will  be  retain- 
ed for  the  present  volume.  Most  of  the  British  Colum- 
bia stones  herein  called  granite  are  really  granodior- 
ites,  which  differ  from  true  granite  in  the  presence 
of  soda-lime  feldspar  or  plagioclase,  in  addition  to  the 
orthoclase.  The  total  failure  of  orthoclase  and  its  re- 
placement by  plagioclase  makes  the  rock  quartz  diorite, 
and  a  rock  with  the  composition  of  granite,  but  without 
(|uartz,  is  syenite. 

On  geological  grounds  the  commercial  granites  of 
British  Columbia  may  be  considered  under  three  heads 
as  follows : — 

1 — Ancient  granites  of  Fre-Canibrian  time,  included  in 
the  Shuswap  terrane,  and  quarried  on  Okanagan   lake. 

3 — Granites  of  the  great  multiple  batholith  of  the  Coast 
range,  quarried  at  a  number  of  points  on  the  coast,  and  to  a 
less  extent  inland. 

3 — Granites  belonging  to  intrusions  of  later  age  than 
Jurassic.  The  chief  of  these  is  the  granitic  mass  in  which  are 
situated  the  quarries  near  Nelson, 

Practically,  the  better  known  commercial  granites 
fall  naturally  into  four  groups,  as  follows : 

1 — The    reddish,    coarse    to    medium-grained    granites    of 
the  Shuswap  terrane  which  are  quarried  on   Okanagan  lake. 
2 — A  series  of  rocks  of  general  granitic  appearance  show- 
ing clearly   three  constituents  to  the  naked  eye,  and  usually 
presenting  a  grey   or  slightly   pinkish   colour.     These   stones 
are  all  granodiorites.     Arranged  in   order  of  grain  from   fine 
to  coarse  the  more  important  representatives  are  as  follows: — 
i — Granites  on  the  Canadian  Pacific  railway  west 
of  Nelson. 

ii — Granites  of  Jervis  inlet 

iii — The  coarser  type  of  Jervis   Inlet   stone,   and 
the  granite  of  Three-mile  point  Kootenay  lake. 


3 — The  rocks  of  this  class  are  darker  in  colour  and  differ 
from  the  second  series  in  presenting  to  the  naked  eye  a 
general  effect  of  two  constituents  only — a  sharply  defined, 
black  component,  and  a  similarly  defined  white  ingredient. 
The  rocks  included  here  vary  from  granodiorites  to  quartz 
diorites,  and  pass  insensibly  into  the  types  commonly  called 
black,  granites.  The  more  important  representatives  of  this 
class  arran.ired  in  order  of  grain  from  fine  to  coarse  are  as 
follows: — 

i — The  quartz  diortc  of  Agassiz  on  the  main  line 

of  the   Canadian    Pacific   railway. 

ii — The  granodiorite  of  Sniitb   island. 

iii — The  granodiorite  or  quartz  diorite  of  Tyec  on 

the  Grand  Trunk   Pacific  railway. 

4 — The  quartz  diorite  porphyrites  of  Cathmar  on  the 
Canadian  Pacific  railway  and  of  Little  Canyon  on  the  Grand 
Trunk  Pacific  railway. 

Granites  of  the  Coast  Range. 

The  most  important  building  and  monumental  gran- 
ite of  British  Columbia  is  furnished  by  the  great  range 
of  mountains  which  extends  for  nearly  1,000  miles  along 
the  coast  and  is  known  as  the  Coast  range.  The  gen- 
eral rock  of  these  mountains  is  a  greyish  granodiorite 
varying  to  quartz  diorite  or  even  to  dark  basic  phases 
such  as  gabbro.  The  best  known  commercial  stone  is 
the  grey  granodiorite  of  Jervis  inlet  which  is  c[uarried 
on  Nelson,  Hardy,  Fox,  and  Ciranite  islands. 

Stone  from  these  quarries  has  been  extensively  used 
for  building  purposes  in  Victoria  and  Vancouver,  and 
has  been  shipjjed  abroad:  it  has  also  been  employed 
for  uKinument  bases,  and  the  darker  type  from  Granite 
island  has  been  in  demand  for  monuments.  The  fol- 
lowing are  good  examples  of  buildings  constructed  of 
Coast  Range  granite  from  Jervis  inlet:  Base  of  Par- 
liament Buildings  and  the  sea-wall,  Victoria  (Fronti.s- 
piece):  l*'irst  Bajjtist  church,  VancfHiver ;  Bank  of 
Montreal,  Victoria:  Post-office  and  Winch  building, 
Vancouver ;  Canadian  Bank  of  Commerce,  Vancouver. 

.Stone  not  essentially  different  from  the  Jervis  inlet 
tj'pe  has  been  quarried  to  a  very  small  extent  on'  Pitt 
lake  and  near  Agassiz  on  the  main  line  of  the  Canadian 
Pacific  railway.  Darker  coloured  stones  of  less  grani- 
tic appearance  occur  on  the  islands  off  the  Skeena 
river  and  also  along  the  line  of  the  Grand  Trunk  Pacific 
railway.  Pinkish  granites  of  varying  grain  are  of 
common  occurrence  on  many  of  the  islands  in  the  Strait 
of  Georgia. 

Granites  of  Late  Jurassic  or  Post-Jurassic  Age. 

In  Vancouver  island  and  on  the  mainland  to  the 
cast  of  the  great  masses  of  the  Coast  range  occur  stocks 
and  batholiths  of  igneous  rocks  which,  in  the  general 
terms  adopted  for  this  report,  are  called  granite,  al- 
though none  of  them  are  granite  in  the  strict  sense  of 
the  word.  The  only  commercially  important  quarries 
are  situated  near  Nelson  where  a  greyish  granodiorite, 
soiiiewhat  similar  to  that  of  Jervis  inlet,  has  been 
worked  to  a  considerable  extent.  A  greenish  grano- 
diorite of  very  inferior  quality  has  been  used  locally  at 
Greenwood  ;  a  peculiar  rock  (quartz  diorite  porphyrite) 
is  proposed  for  structural  purposes  at  Little  Canyon  on 
the  Grand  Trunk  Pacific  railway :  and  some  of  the 
masses  of  southern  Vancouver  island  are  thought  to  be 
capable  of  yielding  structural  stone. 

Black  Granites  of  British  Columbia. 

The  term  "Black  Granite"  is  commonly  applied  by 
quarrymen  and  monument-makers  to  all  types  of  dark- 
coloured  igneous  rocks :  the  expression  has  no  definite 
scientific  meaning.  Many  of  the  eruptive  rocks  of  the 
inini.ng  districts  of  the  southern  part  of  the  province 
may  be  of  possible  value  as  monumental  stone,  but 
the  only  exatnples  which  have  attracted  any  attention 
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are  the  monzonites  of  Rossland,  Coryell,  and  Ymir. 
Monzonite  is  a  dark  rock  consisting  essentially  of  orth- 
oclase,  plagioclase,  and  a  dark  ferro-magnesian  mineral 
such  as  hornblende.  The  Rossland  stone  has  been-  used 
for  monuments  and  for  buildings.  The  Coryell  stone 
is  a  coarser  and  rougher  type ;  it  has  been  quarried 
for  rough  masonary  and  for  building.  The  Ymir  stone 
is  a  coarse-grained  variety  with  glistening  mica  as  a 
characteristic  feature ;  it  has  not  been  systematically 
quarried  but  a  few  blocks  have  been  taken  (JUt  for 
monuments. 

Phases  of  the  Coast  Range  batholithic  rocks  are 
dark  enough  to  be  included  here,  particularly  the  gab- 
bros  on  some  of  the  islands  of  the  Strait  of  Georgia, 
Queen  Charlotte  sound,  and  Hecate  strait. 

Marbles  of  British  Columbia 

Limestone  which  by  alteration  due  do  natural 
agencies  has  become  crystalline,  is  called  "crystalline 
limestone";  and  this,  when  possessed  of  a  certain  fine- 
ness of  grain  or  other  qualities  giving  it  a  handsome 
appearance,  is  called  "marble."  In  some  cases  lime- 
stones are  classed  as  marble,  although  crystalline  struc- 
ture is  absent  or  but  slightly  developed,  if  the  stone 
is  of  sufficient  beauty  for  use  as  ornamental  material. 

Owing  to  the  intense  metamorphism  to  which  the 
rocks  of  British  Columbia  have  been  sul)mitted,  ])ract- 
ically  all  the  limestones  have  been  rendered  crystalline, 
but  the  application  of  the  purcl)'  commercial  term 
"marble"  is  a  cjuestion  for  further  investigation.  Xti 
general  attem])t  will  be  made  in  this  chapter  to  distin- 
guish between  crystalline  limestone  and  marble;  the 
distinction  can  be  mJide  only  in  those  individual  cases 
which  have  been  more  fully  investigated  from  the  econ- 
omic point  of  view. 

British  Columbia  does  not  rank  high  as  a  ])roducer 
of  stone  of  this  class ;  actual  production  has  been  con- 
fined to  the  following  localities: — Marblehead, 'north 
of  Kootenay  lake ;  Nootka  sound.  Vancouver  island  ; 
Northern  Texada  island  ;  Southern  Texada  island  ; 
Grant  Brook,  (Irand  Trunk  Pacific  railway. 

Of  these,  only  the  Marblehead  quarries  and  those 
of  southern  Texada  island  have  shipped  any  stone  be- 
yond a  few  blocks  for  experimental  ])urposes.  'i"he 
list  may  be  extended,  however,  by  the  addition  of  a  few 
localities  which  have  produced  a  coarse  crystalline 
limestone,  suitable  t)nly  for  bviilding  purposes  and 
which  could  scarcely  be  included  in  the  category  of 
marble:  the  chief  of  these  are: — Kootenay  lake,  o]>- 
posite  Kaslo ;  Grand  Forks ;  Sheep  Creek. 

Bands  of  crystalline  limestone  occur  in  practicalh- 
all  the  sedimentary  formations  from  the  Shuswaj)  ter- 
rane  to  the  latest  Mesozoic  strata.  The  localities  of 
occurrence,  therefore,  are  so  numerous  that  it  would 
be  futile  to  attempt  a  ca,tegorical  list  in  a  work  of  this 
kind. 

Crystalline  limestone  more  or  less  suitable  for  mar- 
ble occurs  in  many  of  the  rock  formations  of  British 
Columbia  from  the  Shuswap  to  Jurassic.  The  great 
ranges  of  the  Rockies  contain  Cambrian  marbles  in 
quantity  ;  the  Shuswap  marbles  are  quarried  on  Koot- 
enay lake ;  Triassic  and  Jurassic  marbles  are  known 
in  Vancouver  island  and  on  the  islands  of  the  straits ; 
and  Carboniferous  marbles  have  been  quarried  to  a  very 
limited  extent  at  Sheep  creek  in  the  Nelson  district 
and  elsewhere.  Commercially  the  known  marbles  are 
of  three  general  types  as  follows: — White  and  blue- 
banded  stones:  Reddish  crinoidal  marbles;  Pink  and 
white,  fine-grained  dolomitic  marbles. 


Marbles  of  the  first  type  are  the  most  common  and 
are  remarkably  alike  irrespective  of  the  formation  from 
which  they  are  obtained.  Important  quarries  are  situa- 
ted on  the  Lardeau  branch  of  the  Canadian  Pacific 
railway  north  of  Kootenay  lake,  and  extensive  opera- 
tions were  attempted  at  Nootka  sound  on  the  west 
coast  of  Vancouver  island.  The  only  commercial  pro- 
duction has  been  from  the  Kootenay  quarries.  The  red 
crinoidal  type  of  marble  is  foimd  only  in  the  southern 
])art  of  Texada  island.  Operations  have  been  conducted 
on  a  small  scale  but  the  Malas])iha  Marble  Company 
])ropose  to  further  exploit  the  deposit.  The  ])ink  and 
white  dolomitic  marbles  occur  at  Grand  Brook  on  the 
line  of  the  Grand  Trunk  Pacific  railway.  Operati<Mis 
have  not  ])assed  the  development  stage. 


Engineering  Appointment  with  U.S.  Army 

Mr.  Lucius  E.  Allen,  C.E.,  Consulting  Engineer, 
Belleville,  Ontario,  as  stated  in  our  last  issue,  has  been 
notified  of  his  appointment  as  consulting  engineer  to 
the  Nitrate  Division,  Ordnance  Department,  U.  S. 
Army  and  expects  to  leave  almost  immediately  to  as- 
sume his  duties.  Mr.  Allen  will  hold  the  rank  of  cap- 
tain, and  will  have  charge  of  very  important  work  in 
connection  with  war  activities.  During  his  residence 
in  Canada  the  ]>ast  thirteen  years,  he  has  taken  a  very 
active  ])art  in  the  social  and  business  activities  of  his 
cit}-  and  liastern  Ontario,  having  been  county  engineer 
of  Hastings  County  for  seven  years,  a  director  of  the 
Ontario  (iood  Roads  Associatitm,  and  managing  direct- 
or of  Ontario  Limestone  &  Clay  Co.  Ltd.,  since  its 
organization.     He  has  been  a  fre(|uent  contributor  of 


Captain  Lucius  E.  Allen. 

articles  on  highway  bridge  construction  and  good  road 
()robIems  to  the  Contract  Record.  Mr.  Allen  is  a  mem- 
ber of  the  American  Society  of  Civil  Engineers,  the 
.\merican  Institute  of  Chemical  Engineers,  Honorary 
Secretar}-  for  Eastern  Canada  of  The  Institution  of 
Munici])al  Engineers  ((jreat  Britain)  and  a  member 
of  the  Permanent  International  Good  Roads  Congress 
.(Paris,  France),  the  Engineers  Club  of  Toronto,  the 
Ontario  Club,  the  Chemists  Club  of  New  York  City, 
etc.  and  is  well  qualified  to  assume  the  important  work 
which  will  devolve  upon  him.  Mr.  Allen's  business  and 
offices  will  continue  to  be  operated  for  the  present  by 
his  associates. 
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Possibilities  of  Greater  Salvage  and 

Utilization  of  Waste 


By  David  Currie* 


I  THINK  we  have  all  come  to  realize  in  these  days 
what  a  wasteful  nation  we  have  been — how  pro- 
digal with  our  resources !  The  reason  for  this  is 
perhaps  not  far  to  seek.  The  bulk  of  the  world's 
raw  materials  was  at  our  disposal ;  we  had  the  money 
to  ])urchase  them  and  the  ships  to  bring  them  to  our 
shores ;  it  was  far  Itss  trouble  to  use  new  material  than 
to  bother  about  the  old,  which  was  accordingly  either 
thoughtlessly  consigned  to  the  scrap  heap  or  ruthlessly 
destroyed. 

We  are,  1  think,  naturally  an  improvident  people, 
and  we  forgot  the  first  great  principle  of  Nature — viz., 
that  matter  is  indestructible  and,  properly  manipulated, 
can  be  used  again  and  again.  \Ve  invented  the  word 
"rubbish"  to  describe  not  what  was  useless,  but  what 
we  were  too  indolent  to  collect  and  prepare  for  further 
use,  and  thus  introduced  waste — a  word  which  only  has 
a  meaning  when  the  material  wasted  is  of  some  intrin- 
sic vallie.  We  cannot  waste  what  is  of  on  value,  and 
therefore  by  the  expression  utilization  of  waste  we 
mean  the  utilization  of  material  which  is  of  potential 
value,  but  which  is  at  present  being  wasted  either  by 
destruction  or  neglect.  The  truth  of  the  old  saying, 
"Waste  not,  want  not,"  is  now  coming  home  to  us,  and 
we  are  beginning  to  realize  what  an  important  part 
salvage  can  play  in  helping  to  win  the  war,  and  how 
still  more  important  it  will  be  in  those-  anxious  days 
of  reconstruction  which  will  follow  when  every  scrap 
of  raw  material  will  be  required,  not  only  for  our  own 
needs,  but  for  the  needs  of  those  bruised  and  battered 
countries  where  the  monstrous  ambitions  of  the  Ger- 
man Apollyon  have  wrought  such  rack  and  ruin. 
An  Urgent  National  Need. 
For  years  and  years,  gentlemen,  the  energies  of 
most  European  nations  will  be  devoted  to  salvage  in 
its  widest  sense,  and  while  the  wreckage  and  waste 
of  war  is  being  cleared  away  every  scrap  of  material 
which  can  be  salved  will  be  invaluable,  while  in  the  in- 
dustrial struggle  which  is  bound  to  come  the  possession 
of  raw  material  will  imdoubtedly  prove  the  dominating 
factor.  Salvage,  therefore,  is  to  us  as  to  all  other 
countries  an  urgent  national  need,  and  we  must  set 
ourselves  with  all  our  hearts  and  souls  to  master  a 
subject  which  has  been  ,so  carelessly — one  might  almost 
say  criminally^neglected  in  the  past. 

We  have  only  to  look  around  us  to  realize  at  once 
what  ample  opportunities  there  are  in  every  direction 
for  organized  salvage  in  this  country  ;  not  the  least  im- 
portant of  these  directions  is  that  in  which  you  gentle- 
men, are  most  interested — viz.,  municipal  salvage.  I  will 
not  stop  now  to  inquire  whether  this  form  of  salvage 
pays  or  not.  I  am  advised  that  it  can  be  made  to  pay, 
the  experience  of  some  local  authorities  certainly  shows 
that  this  is  so;  but  at  the  moment  this  seems  to  be  a 
question  of  secondary  importance ;  and  even  if  salvage 
is  to  be  carried  on  at  a  temporary  financial  loss  carried 
on  it  must  be,  for  above  everything  else  at  the  present 
time  we  need  the  commodities  which  can  be  salved 
and  the  tonnage  which  cjCn  be  freed,  and  our  necessity 

^Director  Genenal  of  National  Salvage,   En&:land,  before  Institute   of 
Cleansing  Superintendents. 


for  these  things  is  so  great  that  they  must  be  obtained 
even  if  the  result  should  be  a  debit  instead  of  a  credit 
balance. 

In  the  United  States  of  America  salvage  is  being 
energetically  taken  up  by  the  Food  Administration. 
The  United  States  Food  Administrator  has  pointed 
out  recently  that  twenty-four  cities  of  over  100,000  in- 
habitants are  not  utilizing  garbage  and  are  therefore 
wasting  the  equivalent  of  4,400,000  lb.  of  nitroglycerine 
and  40,000,000  12-oz.  cakes  of  soap  besides  enough  fer- 
tiliser to  produce  a  3,000,000-bushel  wheat  crop.  Twen- 
ty-nine other  cities  on  the  other  hand,  are  saving  pro- 
ducts worth  over  $10,000,000  per  annum,  and  that  a 
large  percentage  of  these  products  are  being  directly- 
used  by  the  f  jovernment  for  munition  making :  but 
even  in  these  cities  there  is  still  1)eing  wasted  sufiicient 
grease  to  produce  enough  nitroglycerine  to  furnish 
the  powder  charge  for  about  2,000,000  shells  of  the 
famous  "75's."  Three  hundred  cities  of  over  10,000 
are  disposing  of  their  garbage  for  pig  food,  and  the 
estimated  yield  of  pork  should  be  100,000,000  lb. :  but 
owing  to  bad  methods  of  separation  it  is  actually  only 
50,000,000  lb.,  worth  $8,000,000.  On  the  other  hand, 
350  cities  are  not  using  their  garbage  and  are  thus  los- 
ing 60,000,000  lb.  of  pig  food  annually. 

What  is  France  doing?  1  have  seen  a  report  within 
the  last  few  weeks  on  the  Possible  Salvage  from  House- 
hold Waste  in  Paris.  We  all  know  that  the  Paris  "rag- 
])icker"  had  an  European  reputation,  and  he  still  seems 
to  live  up  to  it,  for  this  report  states  that  with  the  ex- 
ception of  certain  vegetable  matter,  "nothing  escapes 
from  the  sorting  of  a  multitude  of  men,  who  recover 
everything  that  commercial  ingenuity  enables  one  to 
utilize.  The  intervention  of  those  men  begins  from  the 
time  of  the  throwing  into  the  streets  and  is  continued 
up  to  the  incinerator."  The  problem  in  Paris  thus  nar- 
rows itself  down,  says  the  writer  of  the  report,  to  the 
salvage  of  vegetable  waste.  So  much  for  our  gallant 
Allies. 

Let  us  turn  to  a  neutral  country.  In  Switizerland 
the  Department  of  Economics  issued  in  June  this  year 
special  instructions  for  the  collection  of  kitchen  and 
garden  refuse.  This  speculative  and  uncontrolled  col- 
lection of  refuse  will  be  strictly  prohibited. 

German  Methods. 

And  how  about  the  enemy?  Prof.  Stephen  Lea- 
cock,  who  is  the  American  Lewis  Carroll,  recently 
wrote  a  book  in  which  he  described  a  dream  that  he 
was  in  Germany.  In  one  passage  he  says:  "There 
were  two  peasants  working  beside  the  road.  One  was 
picking  up  fallen  leaves  and  putting  them  into  neat 
packets  of  fifty.  The  other  was  cutting  off  the  tops 
of  the  late  thistles  that  still  stand  unwithered  in  the 
chill  winter  air  and  arranging  them  according  to  size 
and  colour.  In  Germany  nothing  is  lost — nothing  is 
wasted.  It  is  perhaps  not  generally  known  that  from 
the  top  of  the  thistle  the  German  obtain  picrate  of 
ammonia,  the  most  deadly  explosive  known  to  modern 
chemistry,  while  from  the  bulb  below,  butter,  crude 
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rubber  and  sweet  cider  are  extracted  in   large  quan- 
tities." 

This,  of  ctjursc,  is  a  jester's  dream,  but  it  is  not  so 
very  far  removed  from  the  grim  reality  of  the  waking 
truth.  Although  (Jermany  is  not  putting  up  her  leaves 
in  ])ackets  of  fifty,  it  is  reported  that  she  is  using  dried 
beech  leaves  as  a  substitute  for  tol)acco ;  although  she 
is  not  using  thistle-down  she  is  cultivating  nettles  to 
obtain  textile  fibres. 

Let  us  stop  for  a  moment  and  ask  ourselves,  "How 
is  it  that  tlie  Jlun,  who  has  been  for  nearly  four  years 
totally — or  at  least  ])artially — blockade<l,  who  is  sur- 
rounded by  starving  |)eopk's,  who  has  cast  all  his  re- 
sources, human  and  material,  unreservedly  inttj  the 
business  of  war,  is  still  able  to  carry  on  with  vast  arm- 
ies apparently  as  well  ecpiipped  as  our  own,  with  all  the 
world's  markets  open  to  us  from  which  to  draw  our  raw 
material,  and  with  half  the  world's  factories  working 
overtime  on  our  behalf? 

Take  the  case  of  clothing,  for  exam])le.  (iermany's 
own  production  of  wool  and  that  of  her  neighbours  is 
not  nearly  sufficient  for  her  needs,  and  possibly  of  all 
materials  this  is  one  against  the  import  of  which  Ger- 
many has  been  most  effectively  blockaded,  and  yet 
her  armies  in  the  field  are  nearly,  if  n<it  quite,  as  well 
clad  as  our  own.  Quite  early  in  the  war  optimists 
jiredicted  that  (iermany  must  soon  run  short  of  this, 
that  or  the  other  essential,  but  she  is  still  fighting  ap- 
parently strong,  boastful,  and  well-equipped  as  ever. 
How  is  it  done?  By  salvage  in  its  widest  senses — or- 
ganized salvage,  carefully  planned  and  developed  for 
years  as  part  of  her  ])reparations  for  W'ar. 

,'\s  the  following  notes  will  show  the  (icrman  is  a 
past  master  in  this  science,  to  which  we  are  only  be- 
ginning to  turn  our  attention. 

In  each  village  in  Germany  the  chief  magistrate 
has  the  duty  to  see  that  the  inhabitants  of  the  village 
bring  all  their  waste  material  to  the  official  collecting 
centre ;  the  time  at  which  this  has  to  be  done  is  an- 
nounced by  placards  every  month  or  half-month.  Every 
head  of  a  family  or  head  of  a  household  is  bound 
(under  pain  of  punishment)  to  see  that  nothing  is 
wasted ;  everything  that  seems  useless  must  be  col- 
lected. The  waste  material  of  greatest  value  is  metal 
— useless  cooking  utensils  of  all  kinds  of  metals,  worn- 
out  tools  and  other  workmen's  implements,  ribbons, 
wire,  nails,  etc.  ."Vmong  the  country  people  the  waste 
material  from  the  kitchen  is  used  for  feeding  the 
animals.  The  population  of  the  town  has,  on  the  con- 
trary, to  give  up  every  kind  of  waste  from  the  kitchen 
daily.  For  instance,  it  is  obligatory  to  remove  the 
grease  from  plates  and  dishes  by  heating  them  and 
washing  it  off  with  a  very  little  water,  which  is  then 
collected  in  pails.  Statistics  showed  that  in  Berlin  4,- 
000  to  5,000  kilos  of  fat  were  obtained  daily  from  the 
collectioti  of  rinsing  water  (in  the  town  alone).  This 
fat  is  used  for  lubricating  grease  and  for  the  manufac- 
ture of  soaps. 

The  skins  of  all  kinds  of  small  animals  (hares,  rab- 
bits, etc.),  every  kind  of  hair,  feathers,  etc.,  must  all  be 
collected.  In  the  larger  towns  carts  and  motors  have 
been  organized  for  this  purpose,  and  these  go  round 
to  each  house  every  day  in  the  morning  at  a  fixed 
hour,  at  which  time  the  inhabitants  must  bring  the 
waste  material  down  and  empty  it  into  the  carts.  In 
Berlin  and  the  other  big  towns  the  whole  business 
must  be  finished  before  7  a.m. 

.•\s  the  slaughtering  is  under  State  control,  and  takes 
place  in  the  bigger  towns  only  in  big  slaughter-houses. 


special  a])|>liances  have  been  invented  which  catch  all 
the  waste,  such  aij  blrjod,  hair,  etc.  The  rare  home 
slaughtering  which  takes  place  in  the  country  is  also 
under  the  supervision  of  the  magistrate,  and  here  al.s*) 
all  the  waste  must  be  collected. 

.Si)ecial  arrangements  have  been  made  for  tran-;  • 
ing  the  corpses  of  animals  which  have  died  of  di-' 
to  special  factories,  where  they  are  immediately  put 
into  use.  The  work  is  done  without  any  smell,  as  the 
whole  ap])aratus  is  hermetically  closed.  A  whole  bo<ly 
can  be  thrown  int(j  the  dissolving  oven.  Fat  is  obtain- 
ed first  of  all  by  this  j)rocess ;  then  gelatine  (glue) 
and  other  stuffs  which  are  used  in  various  branches  oi 
industry.  There  is  another  ajjparatus  which  concen- 
trates and  utilizes  the  gases  of  |)utrefaction.  The  re- 
mainder of  the  corpses  is  used  for  chemical  manures. 

In  order  to  obtain  oil,  all  the  pips  and  kernels  of 
fruit,  especially  jjeaches,  plums,  and  apric<its,  are  col- 
lected— and  also  the  pips  of  ap|)les  and  iK'ars.     The 
sch(K)l-children    are    particularly    used    for    such    col- 
lections.    Not  a  kernel  or  a  pij)  may  be  thrown  away. 
The   official    collectors   have   had    advertisements   put 
up  in  all  public  buildings,  restaurants,  stations,  etc.. 
to  the  effect  that  everyone  is  to  collect  the  stones  and 
pips,  and  is  to  bring  them  t<i  the  collecting  ecu*' 
mostly   instituted   in   the  sch(M)ls  or  in  the  mum 
buildings.    The  school-children  are  used  also  to  c 
acorns  and  beech   mits ;  beech   nuts  make  very   ;, 
salad  oil.   The  collecting  centres  at  .'stuttgart  publi<h- 
ed  a  report  in   1917,  according  to  which   1.^.000  kilos 
of  oil  had  been  extracted  from  the  fruit  kernels,  acorns. 
horse  chestnuts  and  beech  nuts  collected  by  the  school- 
children. 

Possibilities  of  Municipal  Salvage. 

Let  us  now  return  to  the  (juestion  of  our  own  sal- 
vage, particularly  miuiicipal  salvage. 

The  subject  is  a  very  large  one,  and  may  be 
with   under  three  heads:   (1)   What  kind   of  ma- 
and  what  quantity  is  at  jiresent  being  wasted?  (2)  How- 
can  it  best  be  .salved?  and  (3)  How  best  utilized? 

It  would  be  im|)ossible  for  me,  even  if  I  were  able 
to  do  .so.  to  deal  fully  with  each  of  these  branches  of 
our  subject,  and  I  propose  to  deal  only  with  the  first, 
leaving  the  second  and  third  to  tho.se  who  have  actually 
been  doing  them,  who  therefore  know  the  difficulties 
and  the  possibilities  from  actual  experience,  and  arc 
far  more  competent  than  I  am  to  deal  practically  with 
the  problems  of  collection  and  utilization. 

I  ])ropose,  gentlemen,  to  confine  myself  to  what  I 
shall  call  the   Possibilities  of  Municipal   Salvage. 

The  <|uantity  of  refuse  which  is  "made"  annually 
throughout  the  country  I  have  estimateti  at  9,450.000 
tons.  This  figure  is  based  on  an  allowance  of  15  cwts. 
per  IfiOO  of  the  pt^pulation  during  300  days  in  the  year, 
a  figure  which  is  I  think  below  the  average  of  the 
amounts  actually  c<dlected  in  most  parts  of  the  country. 
Whether  we  are  justified  in  applying  a  figure  obtained 
from  the  records  of  towns  and  cities  to  the  country 
generally  is  a  matter  I  shall  deal  with  later,  but  I 
would  just  remind  you  here  that  it  is  the  make  of  re- 
fuse which  we  are  at  present  considering,  and  not  its 
collection,  and  there  is  no  apparent  reason  why  the 
make  of  refuse  should  be  any  less  in  rural  districts 
than  in  urban  areas. 

.\nd  now  as  to  the  nature  and  comjH^sition  of  this 
refuse.     This  1  have  based  on  actual  results  obtained 
by  the  authorities  of  .-\ccrington.  Bury.  Hackney  and 
Sheffield,  each  of  whom  have  had  a  careful  an.:' 
made  of  bulk  lots  of  ordinary  refuse  such  as  - 
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have  ill  due  course  been  passed  through  the  destructor. 
The  following'  table  shf)\vs  the  average  results,  and 
what  they  re])resent  is  ai)plied  to  the  refuse  of  the  coun- 
try generally : — 

Analysis  of  "Refuse." 


Commodity. 


Analysis  of  refuse 

in  Sheffield,    Acc- 

rington.   Hackney 

and  Bury. 


Applied  to  population  (Ireat 
Britain,  assuming  l.S  cwt.  per 
1,000  population  per  day  dur- 
ing: .'iOO  days  annually 
9.450.000  tons. 


Fine  dust   .  .  .  50.98  4,817,610  .say  4,800,000  tons 

Cinders    39.63  3,745,035   say  3,700,000  tons 

Bricks,      pots, 

shales,  etc.   .  5.35  505.575  sav  500,000  tons 

Tins 0.98  92,610  say  90,000  tons 

Rags    0.40  37,800  say  50,000  tons 

Class 0.61  57,645  say  50,000  tons 

Bones 0.05  4,725  say  4,000  tons 

Vegetable 

matter    ..    .  0.72  r)8,040  say  rvS.OOO  tons 

.Sera])   iron    ..  O.Of)  5,670  .say  5,000  tons 

Shells O.OS  7,560  say  7,000  tons 

Pai)er 0.62  58,590  say  58,000  tons 

These  figures  may  apjiear  to  be  somewhat  fantastic, 
but  !  can  assure  you,  gentlemen,  that  they  are  found- 
ed on  facts  and  are  within  the  bounds  of  reasonable 
])ossibility.  Some  of  j'ou  may  perhajjs  saj',  "The  con- 
ditions in  these  towns  or  cities  must  be  most  unusual 
I  am  sure  that  my  refuse  is  nothing  like  so  valuable." 
\Vell,  gentlemen,  I  can  only  advise  you  to  go  back  home 
and  make  sure,  (^ur  first  test  was  made  in  Sheffield, 
and  the  results  surprised  us,  but  when  the  results  of 
the  other  three  came  in  they  all  bore  out  the  Sheffield 
figures.  I  may  say  further  that  several  other  author- 
ities who  ha\e  since  at  our  request  analyzed  their  re- 
fuse have  obtained  in  every  case  at  least  similar  and 
in  some  cases  even  higher  results. 

(Mr.  Currie  next  i)roceeded  to  inquire  what  shipping 
tonage  would  be  freed  by  the  complete  salvage  of 
such  materials  as  are  at  present  being  imported  into 
the  country.) 


The  figures  which  I  have  quoted  must  not  be  taken 
too  literally,  and  we  might  not  be  justified  in  applying 
the  possible  ascertained  salvage  from  the  refuse  of 
four  large  towns  to  the  country  as  a  whole,  including 
all  the  small  urban  and  rural  districts  from  which  one 
cannot  hope  to  attain  anything  like  the  same  results 
in  the  way  of  salvage  work.  This  is  no  doubt  true,  but 
1  am  (|uite  sure  that  far  more  can  be  achieved  in  such 
small  urban  and  in  rural  districts  than  has  been  done 
in  the  past,  if  only  combined  efforts  are  made  in  the 
direction.  Further,  as  a  set-off  against  this  consider- 
ation, we  may  put  the  fact  that  the  analyses  on  which 
we  have  based  our  figures  were  made  of  refuse  from 
which  in  some  cases  a  certain  quantity  of  paper,  rags, 
etc.,  had  already  been  extracted  by  special  collections. 

As  comparatively  few  local  authorities  as  yet  collect 
separately,  or  sort  their  refuse  before  destruction  or 
tii)ping  our  jjercentages  for  ])aper  and  rags  at  least 
is  probably  too  low.  I  am  inclined  to  think,  therefore, 
that  the  figures  I  have  given  are  within  the  mark  as  in- 
dicating the  quantity  of  valuable  materials  at  present 
being  wasted,  and  if  that  is  the  case,  they  are  the  mea- 
sure of  the  results  which  would  be  attained  by  com- 
plete salvage.  This,  of  course,  is  too  much  to  hope  for 
under  ])rcsent  conditions,  but  there  is  no  harm  in  ac- 
cc])ting  the  figures  as  ideals  after  which  it  is  well  worth 
striving  with  all  the  earnestness  and  energy  at  our  dis- 
posal, and  I  shall  have  failed  in  my  address  to  you  to- 
day unless  I  have  brought  home  to  your  minds,  not 
only  the  ])ossibilities,  but  the  far-reaching  results  which 
can  be  obtained  by  combined  and  concen'trated  efforts 
in  this  direction.  I  am  quite  aware  that  all  of  you 
have  many  other  duties  of  the  utmf)st  importance  to 
perform,  and  that  each  one  of  you  is  probably  doing 
double  duty  in  some  form  or  another.  Nor  do  I  for- 
get the  difficulties  both  as  regards  transport  and  labor 
with  which  your  work  is  surrounded,  but  salvage  work 
is  necessary,  and  there  are  no  others  better  placed 
or  more  competent  to  deal  with  its  problems  than  the 
members  of  vour  institute. 


Broken  Stone  for  Road  Construction 


DIFFF'I^ENT  classes  of  roads  require  more  than 
one  class  of  non-bituminous  materials.  Each 
type  requires  that  best  adapted  to  its  particu- 
lar classification. 
During  the  summer  of  1917  a  survey  was  made  of 
stone  quarries  in  certain  sections  of  the  States  with 
the  primary  object  of  obtaining  data  relating  to  the 
commercial  sizes  of  broken  stone,  which  would  enable 
the  Bureau  of  Public  Roads  to  recommend  a  minimum 
number  of  standard  sizes  necessary  for  the  various 
types  of  roads  in  which  broken  stone  is  used.  It  was 
foiiiul  that  within  a  very  restricted  area,  revolving 
screens,  with  as  many  as  28  different  size  openings, 
were  being  used  to  produce  broken  stone  for  a  com- 
])aratively  few  types  of  roads.  As  a  rule,  the  exact 
size  of  product  for  any  one  type  of  road  is  selected  by 
the  individual  engineer  without  refence  to  other  pro- 
ducts which  the  crushing  plant  may  be  called  upon  to 
supply,  also  without  refence  to  what  size  or  sizes  the 
engineer  himself  will  select  for  other  types  of  roads. 
Moreover,  great  lack  of  uniformity  in  the  method  of 
specifying  sizes  of  broken   stone  was   found   to  exist 


so  that  the  entire  subject  of  broken  stone  specifications 
is  at  present  in  an  almost  chaotic  condition. 

The  different  size  broken  stone  products  which 
may  be  used  satisfactorily  in  constructing  various 
types  of  road  art  given  in  Table  I.  It  will  be  seen 
that  not  more  than  five  different  size  openings  in  re- 
volving screens  are  required  for  any  one  type.  In  order 
to  meet  reasonable  working  conditions,  a  general  toler- 
ance of  not  less  than  5  per  cent,  retained  on  the  maxi- 
mum screen,  and  15  per  Cent,  passing  the  minimum 
screen,  has  been  allowed.  In  the  case  of  screenings 
when  only  the  maximum  size  of  revolving  screen  would 
be  required  ordinarily,  as  the  product  would  include 
dust  and  all  other  smaller  material,  from  40  to  80  per 
cent,  of  material  passing  the  J4  i"ch  screen  is  specified. 
The  only  other  exception  is  the  broken  stone  for 
Topeka  type  bituminous  concrete,  where  at  least  20 
per  cent,  of  material  is  required  to  be  retained  on  the 
J/2  inch  screen. 

It  is  believed  that  the  sizes  here  covered  represent 
average  practice  and  they  are  recommended  for  gen- 
eral use  as  a  means  towards  standardizing  not  only 
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spc-cificatioiis  for  l)r<)kt'ii  stout'  hut  the  production  gen- 
erally of  hrokcn  stone  for  road  work. 

Table    I. — Relation   of   commercial   revolving   screens   to 
laboratory  screen  requirements  for  broken  stone. 

Ki'VdlviiiK   screens. 
Typo  i)f  road.       :t-iiicli.  3-iiu-li.   l-incli   J/j-inch.   Vi-'Oi'li 
I'cr  cont  passing  laboratory  screen  of 
same  size. 
Water-bound: 

Bottom  course (I54-        1 5 —        

Top  course !I5-)-        15—        

ScreetiinRS i)5-)-        

or 

Base  or  both  courses  . .      il5-f        15 —        

.Screenings    .  .    . .    '.»5-f-        

Cover  for  l)ituniinous  surface  treatment: 

Coarse  chips !i5  I  .... 

or 

Fine  chips -•  f 

Bituniinons  macadam: 

Bottom  course !)5-|--        15—        

To))   course !)5-)-        1.5—        

Chips '.tr,+        

.Screenings '.t5-f        

liituminous  macadam : 

Wearing  course il5-|-       1.5 —       

Chips U5-I-        

Ritumiuous  concrete: 

( )ne-size  stone !l5-f        

Chips '.i5-f 

(iraded  bituminous  concrete: 

Coarse  aggreKate '.I5  |         

Chips 'I''  ■ 

Ritumiuous   concrete    (To])ekal: 

Broken   stone '.154- 

Slieet  asphalt: 

Bin<Ier  stone '■)5+        

Cement  concrete  pavenuiil: 

Coarse  anKregate '.iS-f-        

Cement  concrete  base: 

Coarse  aKRreuatc   ..    ..      i)5-|-        

In  the  construction  of  a  hroken  stone  road  by  the 
usual  water  hound  inacadain  methods,  no  g;ranitc,  sand- 
stone, schist,  j.jneiss,  or  ((uartzite  should  he  used  in 
the  weariuf^  coiir.se  owing  to  the  lack  of  l>indinj.j  (|ual- 
ities  found  in  materials  of  this  nature. 

The  top  course  stone  should  pass  on  1  inch  screen 
— 100  per  cent.,  onj4  inch  screen,  40  to  80  per  cent. 
The  hottoni  course  should  pass  on  2-inch  screen  not 
less  than  95  cent.,  the  total  ])assinfj  lj/4  inch  screen 
25  to  75  per  cent.  Ketained  on  1  inch  screen,  not  less 
than  85  per  cent. 

The  specification  for  stone  to  be  used  in  the  con- 
struction of  water-bound  base  upon  wdiich  some  higher 
type  of  wearing  course  will  be  placed,  should  retjuire 
05  per  cent,  jiassing  1  inch  screen,  10  to  80  ])er  cent, 
passing  %  inch  screen,  not  less  than  95  per  cent,  pass- 
ing 3  inch  screen,  25  to  75  i)er  cent,  passing  2  inch 
screen  and  not  less  than  85  per  cent,  retained  on  1  incii 
screen. 

Hroken  stone  for  bituminous  surface  treatment 
should  pass  not  less  than  95  i)er  cent,  on  1  inch  screen, 
retaining  not  less  than  85  per  cent,  on  }4  '"^"b  screen. 
It  should  be  evenly  spread  at  the  rate  of  1  cubic  yard 
to  every  50  to  75  square  yards  of  treated  road  surface. 
When  the  treatment  of  bituminous  material  is  less 
than  1  .^  gal.  ]ier  scpiare  yard,  not  less  than  85  per 
cent,  should  ])ass  '  j  inch  screen  and  not  less  than  85 
per  cent,  retained  on  ;4  i"*-'h  screen.  One  cubic  yard 
should  c(ncr  from  50  to  100  ,s(|uare  yards  of  treated 
road  surface,  depending  i>n  the  annnint  of  bituminous 
material  which  has  been  applied  ])er  scpiare  yard. 

In  the  construction  of  a  water-bound  hrt)ken  stone 
base,  and  a  bituminous  broken-stone  wearing  course 
constructed  by  the  penetration  method,  not  less  than  *^5 
per  cent,  should  i)ass  a  3-inch  screen,  25  to  75  per  cent. 


pass  a  2^  inch  screen  and  not  less  than  85  per  cent. 
should  l)e  retained  on  a  2-inch  screen. 

The  stone  used  in  the  ctm.struction  of  a  bituminous 
broken  stone  wearing  course,  in  wiiich  the  bituminous 
material  is  applied  by  the  jjenetration  niethcKl,  not  less 
than  95  i)er  cent.  sh<nild  pass  a  1-inch  screen  and  not 
less  than  85  per  cent,  should  be  retaine<l  on  J4  i"*^'' 
screen. 

In  the  br(jken  stone,  .sand  and  fdler  for  coarse  ag- 
gregate bituminous  concrete  wearing  course,  not  \e»s 
than  95  per  cent,  of  the  stone  should  pass  '/j  inch  screen 
and  lujt  less  than  85  per  cent,  be  retained  on  %  inch 
screen.  I-'or  sand,  100  per  cent,  shouhl  jjass  14  inch 
screen,  30  to  70  |jer  cent,  passing  40  mesh  sieve  and 
not  less  than  95  j)er  cent,  retained  on  200  mesh  sieve. 

The  mineral  filler  consisting  of  limestone  dust,  dol- 
omite dust,  Portland  cement,  or  natural  cement,  should 
|)ass  100  i)er  cent,  on  a  .TO  mesh  sieve  and  not  less  than 
(i5i  per  cent,  passing  200  mesh  sieve.  ^ 

For  "Fine  aggregate  bituminous  concrete  wearing 
course,"  not  less  than  95  ])er  cent,  (jf  the  stone  shouhl 
l)ass  y^i  inch  screen  and  not  less  than  20  per  cent,  should 
be  retained  on  %  inch  screen ;  100  per  cent,  of  the  sand 
should  pass  %  inch  screen  and  not  less  than  90  per 
cent,  retained  on  200  mesh  sieve ;  100  per  cent,  of  the 
mineral  filler  should  pass  M)  mesh  sieve  and  not  less 
(>5  per  cent,  passing  200  mesh  sieve.  This  specification 
is  intended  to  cover  a  modified  Topeka,  or  a  ~tiinc- 
filled  sheet  asphalt  type. 

.\  binder  course  and  sheet  asphalt  wearing;  v  ■>;: -e 
require  broken  stone  consisting  of  angular  fragments 
of  rock. 

The  .sand  shall  be  composed  of  sound  durable  .stone 
l)articles,  free  from  a  coating  of  clay  and  loam,  which 
when  tested  shall  all  pass  a  J4  '"ch  laboratory  .screen. 

The  total  mineral  aggregate  shall  consist  of  a  uni- 
form mixture  of  the  broken  stone  and  sand,  the  re- 
(|uired  grading  of  each  being  .such  as  to  produce,  when 
properly  ])roportioned.  a  mixture  conforming  to  the 
following  limitations  for  grading.  The  exact  pro|X)r- 
tion  of  each  constituent  ])roducing  a  mineral  aggregate 
within  these  limitations  shall  be  as  directed  bv  the 
engineer. 

When  tested  by  means  of  laboratory  ~vin.,-  and 
sieves  the  total  mineral  aggregate  shall  meet  the  fol- 
lowing requirements : 

Percent. 

I'assinK  1-inch  and  retained  on  J^-inch  screen 15  to  65 

I'assinK  JS-inch  screen  and  retained  on  IO-rne.sh  sieve  20  to  50 
F'assinK  10-mesh  .sieve 15  to  35 

The  sand  shall  be  comjwsed  of  .sound,  durable,  ang- 
ular stone  particles,  free  from  a  coating  of  clay  or  loam. 

When  tested  by  means  of  laboratory  sieves  the  sand 
shall  meet  the  following  requirements  : 

I'er  cent . 

F'assing  10-mesh  sieve \no 

Total  passing  10-inesh  and  retained  on  40-mesh'»ieve  13  to  50 
l';«ssinK  lO-niesh  and  retained  on  20-mesh  sieve....  2  to  IS 
Passing  20-mesh  and  retained  on  30-nicsh  sieve  ....  5  to  15 
Passing  :tO-mesh  and  retained  on  40-nicsh  sieve....  5  to  25 
Passing  40-mesh   and   retaineil   on   .50-niesh   sieve....   S  to  30 

Passing  50-inesh  and  retained  on  80-nie.sh  sieve   5  to  40 

Total  passing  80-mesh  and  retained  on  200-mesh  sieve  SO  to  4(i 
Passing  .SO-n\esh  and  retained  on  100-inesh  sieve...  «  tu  20 
Passing  ll)0-niesh  and  retained  on  200-mcsh  sieve..  10  to  85 
Passing  200-mesh  sieve 0  to     5 

Mineral  Filler  for  Sheet-Asphalt  Wearing  Course 
The  mineral  filler  shall  consist  of  limestone  dust. 
<loloinite   tlust,    Portland   cement,   or   natural   cement. 
It  shall  be  free  from  foreign  or  other  objectionable  ma- 
terial. 

When  tested  by  means  of  laboratory  sieves,  the 
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mineral  filler  shall   meet  the  following  requirements : 

Per  cent. 

Passing  30-mesh   sieve    100 

Total  passing  200-mesh  sieve,  not  less  than 65 

Broken  stone  for  one  course  portland  cement  con- 
crete pavement  should  pass  not  less  than  95  per  cent, 
on  2  inch  screen,  40  to  75  per  cent.  ])assing  1  inch 
screen  and  not  less  than  85  per  cent,  retained  on  34 
inch  screen.  The  sand  should  be  well  graded  from 
coarse  to  fine,  100  per  cent,  passing  34  inch  screen, 
50  to  80  per  cent,  passing  a  20  mesh  sieve,  not  more 
than  20  per  cent,  passing  a  50  mesh  sieve  and  not  more 
than  5  per  cent,  passing  a  100  mesh  sieve. 

Not  less  than  95  ])er  cent,  of  the  stone  or  gravel 
for  coarse  aggregate  should  pass  a  3  inch  screen,  40  to 
75  per  cent,  should  pass  I'A  inch  screen  and  not  less 
than  85  per  cent,  should  be  retained  on  ^4  '"ch  screen. 
The  sand  for  fine  aggregate  should  pass  100  per  cent, 
on  J4  inch  screen,  not  less  than  20  per  cent,  passing 
a  20  mesh  sieve,  not  more  than  50  per  cent,  passing  a  50 
mesh  screen,  and  not  more  than  10  per  cent,  passing  a 
100  mesh  screen. 

The  concrete  should  be  mixed  in  a  batch  mixer  for 
not  less  than  1  minute  and  the  water  should  be  rea- 
sonably clear,  free  from  oil,  acid,  alkali,  or  vegetable 
substance,  and  neither  brackish  nor  salt.  Sufficient 
water  should  be  used  to  [produce  n  concrete  which  will 
flatten  out  and  (|uake  when  deposited  in  place,  but 
not  enough  to  cause  it  to  flow  or  to  separate  mortar 
and  coarse  aggregate. 

The  gravel  for  the  base  course  of  water-bound 
gravel  roads  should  be  composed  of  fragments  of  hard, 
durable  rock,  of  high  resistence  to  abrasion  and  should 
be  free  from  thin  or  elongated  pieces.  Not  less  than 
95  per  cent,  should  pass  a  3-inch  screen  and  from  50 
to  75  per  cent,  should  be  retained  on  a  J4  hich  screen. 

For  wearing  course,  not  less  than  95  per  cent,  of 
the  gravel  should  pass  a  2  inch  screen  and  from  50  to 
75  per  cent,  retained  on  J4  inch  screen. 

Gravel,  sand  and  filler  for  coarse  aggregate  bit- 
uminous concrete  wearing  course  should  meet  the  fol- 
lowing specification : — 

The  sand  shall  be  composed  of  sound  durable  stone 
free  from  coating  of  clay  or  loam  and  100  per  cent, 
should  pass  %  inch  screen,  30  to  70  per  cent,  passing 
40  mesh  -sieve  and  not  less  than  90  per  cent,  retained 
on  a  200  mesh  sieve. 

The  mineral  filler  shall  consist  of  limestone  dust, 
dolomite  dust,  portland  cement  or  natural  cement,  free 
from  foreign  or  other  objectionable  material,  100  per 
cent,  passing  a  30  mesh  sieve  and  not  less  than  65  per 
cent,  passing  a  200  mesh  sieve. 

Slag  screenings  for  water-bound  base  should  pass 
not  less  than  95  per  cent,  on  1  inch  screen  and  from  -K) 
to  80  per  cenj;,  passing  ^4  inch  screen. 

Ninety-five  per  cent,  of  coarse  slag  should  pass  3 
inch  screen,  25  to  75  per  cent,  passing  2  inch  screen  and 
not  less  than  85  i)er  cent,  being  retained  on  1  inch 
screen. 

Natural  sand,  clay  or  top-  soil,  should  be  graded 
as  follows ; 

Clay 10  to  25  per  cent. 

Silt 10  to  25  per  cent. 

Total  sand 50  to  80  per  cent. 

Gravel. 

Samples  of  pit  run  gravel  proposed  for  use  in  water- 
bound  gravel  road  construction  should  be  taken  at 
least  10  days  and  not  more  than  6  months  prior  to  the 
date  of  acceptance  or  rejection,  and,  if  from  an  accept- 


ed source  of  supply,  whenever,  during  the  progress  of 
the  work,  the  gravel  appears  to  change  markedly  in 
either  quality  or  grading.  Great  care  should  always 
be  exercised  in  sampling  a  gravel  pit  to  insure  obtain- 
ing material  for  test  which  is  strictly  representative 
of  that  which  it  is  proposed  to  use.  A  number  of 
samples  may  be  taken  from  a  single  pit  if  necessary 
to  cover  the  probable  range  in  grading  of  the  avail- 
able material.  Samples  of  pit  run  gravel  should  weigh 
from  50  to  75  pounds. 

Samples  of  screened  gravel  may  be  taken  at  the 
plant,  from  bins,  storage  piles,  barges,  or  cars.  A 
composite  sample  composed  of  samples  from  different 
parts  of  the  supply  is  advisable  in  order  to  determine 
the  average  composition  of  the  material.  Every  ship- 
ment of  gravel  for  bituminous  concrete  or  Portland 
cement  concrete  should  be  sampled,  in  which  case  no 
single  sample  should  represent  over  100  cubic  yards. 
Samples  should  weight  from  not  less  than  10  pounds, 
for  material  containing  fragments  up  to  -y^  inch  in  dia- 
meter, up  to  60  pounds,  depending  on  the  size  of  the 
largest  fragments  })resent. 

Shipment  of  samples  should  be  made  in  tight  boxes 
or  close-woven  cloth  bags. 

Sand. 

Before  approving  a  source  of  supply,  samples  of 
sand  should  be  taken  at  least  10  days  prior  to  the  date 
of  acce])tance  or  rejection.  Pit  samples  should  be  taken 
only  from  freshly  exposed  surfaces,  and  the  number 
of  samples  from  any  given  deposit  should  be  sufficient 
to  cover  the  extreme  range  in  quality  of  that  porition 
of  the  deposit  which  it  is  proposed  to  use.  Every 
shipment  of  sand  for  bituminous  concrete,  Portland 
cement  concrete,  or  grouting  should  be  sampled,  and 
no  single  composite  sample  should  represent  over  100 
cubic  yards.  Additional  samples  should  be  taken  when- 
ever the  appearance  of  the  sand  changes.  In  the  case 
of  sand  for  sheet  asphalt,  frequent  samples  should  be 
taken  daily  at  the  plant  from  the  drum  or  bin. 

Samples  of  sand  should  weigh  approximately  10 
pounds.  They  should  be  shipped  in  tight  boxes,  case, 
or  close-woven  cloth  bags. 

Mineral  Filler. 

Each  shipment  of  mineral  filler  should  be  sampled. 
When  shipi)ed  in  bags  a  composite  sample  should  be 
prepared  from  one  sample  taken  from  each  20  bags 
in  the  shipment.  A  1-pound  sample  may  be  submitted 
for  examination  shipi)ed  in  a  tight  box  or  can. 

Total  Mineral  Aggregates. 

When  the  grading  of  the  total  mineral  aggregate 
for  bituminous  concrete  or  binder  course  is  specified 
frequent  samples  should  be  taken  daily  at  the  plant 
from  the  drum  or  bin.  Such  samples  should  weigh 
approximately  10  pounds  and  if  shipped  should  be  plac- 
ed in  tight  boxes  or  cans. 

Sand-Clay  or  Top  Soil. 

Before  approving  a  source  of  supply  samples  of 
natural  sand-clay  mixtures,  top  soil,  sand,  or  clay 
should  be  taken  at  least  10  days  prior  to  the  date  of 
acceptance  or  rejection.  The  number  of  samples  from 
any  given  deposit  should  be  sufficient  to  cover  the  ex- 
treme range  in  quality  of  that  portion  of  the  deposit, 
which  it  is  proposed  to  use.  Additional  samples  should 
be  taken  whenever  the  appearance  of  the  material 
changes.  When  an  artificial  mixture  is  made  on  the 
road  fragment  samples  of  the  finished  mix  should  be 
taken.  Samples  should  weigh  approximately  10  pounds 
and  if  shipped  should  be  ])laced  in  tight  boxes  or  cans. 


'  icImIht  ;;.   liiiH 
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Get  More  Heat  Out  of  Your  Winter  Goal 


In  view  of  tlic  universal  coal  sliortage  and  the  consequent 
wide-spread  interest  in  conserving  this  commodity  wherever 
and  by  whatever  means  possible,  we  feel  justified  in  printinK 
the  following  general  suggestions  on  the  operation  of  house- 
hold heaters,  as  offered  in  a  recent  publication,  "Fuel  Facts," 
issued  by  the  U.  S.  Fuel  Administration: 

How  to  get  more  heat  out  of  your  coal  than  the  chimney 
does,  is  more  important  than  any  other  branch  of  household 
economy.  In  the  average  home  25  per  cent,  of  the  coal  used 
can  he  saved.  Most  of  this  saving  can  be  accomplished  by 
proper  damper  control.  Tests  have  shown  that  only  40  to 
.M)  per  cent.,  on  the  average,  of  the  heating  value  of  the 
coal  is  usefully  employed  in  heating  a  house  or  a  building. 
Under  conditions  of  proper  installation  and  frequent  and 
careful  attention,  .'>()  to  60  per  cent,  of  the  heating  value 
may  be  converted  into  useful  heat,  while  under  unfavorable 
conditions  only  2.')  per  cent.,  or  even  less,  of  the  heat  value  of 
the  coal   is  utilized. 

There  is  no  more  important  general  rule  than  the  one 
emphasized  by  L.  P.  Breckinridge,  of  the  Sheffield  .Scientific 
School  of  Yale  University,  to  this  vfTect: 

The  flow  of  air  through  the  fuel  makes  it  burn.  Learn 
to  control  it.  Try  to  visualize  this  flow  of  air  through  the 
fuel  and  you  will  easily  learn  how  to  operate  the  dampers 
to  control  it  properly  .  .  .  The  draft  of  the  chimney  is 
much  diminished  when  by  opening  the  check-damper  cold  air 
is  allowed   to  flow   directly   into  the  chimney. 

Save,  to  Help  Win  the  War. 

The  Fuel  ,\dministration's  lirst  charge  to  the  householder 
is  cleanliness.  To  get  the  most  heat  from  the  least  amount 
of  coal  his  heater  must  be  clean.  One  one-hundredth  inch 
of  soot  has  the  same  power  to  resist  heat  as  ten  inches  of 
iron. 

The  Fuel  Administration  asks  the  head  of  each  household 
to  care  for  his  heater  himself  this  winter;  to  learn  how  to  run 
his  heater  intelligently:  how  to  get  from  every  ton  of  coal 
every  unit  of  heat  it  can  supply  to  his  family. 

Give  your  heater  its  first  cleaning  of  the  season  in  the 
late  summer  and  have  it  put  in  thorough  re])air.  Broken  parts 
mean  loss  of  heat.  The  fire-box  should  be  tight.  Trivial 
cracks  may  be  cemented. 

Following  are  fuel  savers  and  comfort  suggestions,  as- 
sembled briefly  in  the  form  of  practical  rules  for  operating 
the  various  types  of  household  heating  systems: 

General  Rules. 

1.  lie  sure  there  is  a  check  draft-<lampcr  in  the  smoke- 
jiipc,  besides  the  turn-damper.  This  check  draft-damper  is 
as  important  in  controlling  the  rate  at  which  the  lire  burns 
as  is  the  throttle  of  an  engine.  Open  it  to  check  the  fire. 
Close  it  to  make  the  fire  burn  more  rajiidly.  Fxpcriment 
with  it  in  the  daily  regulation  of  your  fire.  Make  it  do 
its  work.  The  coaling-door  was  not  put  on  the  heater  to 
check  the  draft.  'If  you  cannot  check  the  fire  without  open- 
ing the  coaling-door,  you  need  proper  dampers. 

2.  The  turn-damper  should  fit  the  smoke-pipe  loosely  and 
must  never  be  entirely  closed.  With  the  average  plant  it  may 
be  kept  partly  closed  most  of  the  time  in  mild  weather,  but 
during  severe  weather  it  usually   needs  to  be  opened  wide. 

3.  Make  use  of  the  lift  or  slide-damper  in  the  coaling- 
door  only  to  letioxygen  in  to  consume  gases,  if  you  arc  using 
soft  or  bituminous  coal  after  fresh  fuel  has  been  added. 

4.  Just  enough  draft  and  that  from  below,  checking  the 
draft  by  letting  more  air  into  the  smoke-pipe,  is  one  of  the 


best  general  rules.  This  furnishes  oxygen  from  below,  neces- 
sary for  the  consumption  of  the  coal-gases,  and  at  the  same 
time  gives  time  for  them  to  be  consumed  before  being  drawn 
up  the  chimney.  This  method  also  avoids  escape  oi  coal- 
gas  into  the  cellar.  To  make  the  fire  burn  more  rapidly,  do 
not  open  the  whole  ash-pit  door,  but  only  the  draft-damper 
in  the  ash-pit  door.  Opening  the  whole  ash-pit  supplies  air 
to  the  fire  faster  than  it  is  needed  for  combustion.  The  air 
is  heated,  passes  out  of  the  chimney  and  is  so  much  heat 
wasted. 

S.  All  heat  pipes  in  the  cellar  should  be  thoroughly  and 
completely  wrapped  with  asbestos  or  similar  covering  to  pre- 
vent  loss  of   radiation. 

8.  Cirates  should  be  cared  for  properly.  .\  short,  quick 
stroke  of  the  shaker  handle  will  sift  the  ashes  through  the 
grates.  Leave  grates  in  flat  position  when  through  shaking. 
Clean  ash-pit  daily,  to  prevent  damage  to  grates.  In  severe 
weather  grates  should  be  shaken  until  a  glow  appears  in  ash- 
pit. In  moderate  weather  a  bed  of  ashes  should  be  carried 
f)n  top  of  the  grates. 

7.  .\void  poking  and  slicing  fire-bed.  It  causes  draft 
holes  and  clinkers. 

8.  Never  shake  a  fire  that  is  low  until  you  have  put  on 
a  little  fresh  coal  and  given  it  time  to  ignite.  .\  thin  fire 
wastes  coal.     Disturb  the  fire  as  little  as  possible. 

9.  Storm-windows  and  storm-doors,  weather-strips  and 
such  protective  devices  are  economical  of  heat. 

10.  Keep  the  temperature  of  sitting-rooms  at  sixty-eight 
degrees  or  less.  If  there  are  invalids,  old  folk  or  very  little 
children  in  the  family,  the  temperature  may  be  higher.  Rooms 
where  you  do  not  sit  are  more  comfortable  if  much  cooler. 
as  a  rule,  providing  the  air  is  kept  a  little  moist.  Get  a  ther- 
mometer— a  good  one.    Use  it  inside,  not  hanging  outdoors. 

11.  It  is  wasteful  to  allcw  the  temperature  to  drop  way 
Jo'vn  91  night.  It  takes  twice  as  much  coal  to  heat  it  up 
ag:>ir.  next  morning. 

12.  Turn  off  the  heat  in  unused  rooms  whenever  possible. 
Bedrooms  should  be  kept  much  cooler  than  living  rooms. 
r)i>n't  try  to  heat  all  the  rooms  all  the  time.  If  you  have  a 
hot-water  system,  make  heavy  radiator  slip-covers  and  put 
them  over  -adl.il'ir>  when  not  in  use  Thi^  will  urcM-nt 
freezing. 

i:i.  .'\Kva\>  keep  two  pans  <>r  upcii-lup  j.ii>  m  ui-mi  «.iu-f 
on  radiators  or  in  front  of  registers  to  keep  the  air  in  the 
home  moist. 

14.  Study  the  Specific  Rules  applying  to  the  system  of 
heating  in  your  house. 

Hot-Air  Purruce* — Specific  Rules. 

1.  Provide  cold-air  drops  from  upper  floors  to  U  to  in- 
sure a  return  circulation  from  all  rooms  to  the  air  intake 
of  the  furnace. 

2.  Regulate  the  window  of  the  cold-air  box  so  as  to 
avoid  too  (Treat  a  current  "'  .imi>.;.I.>  :iir  ^t,,..,-;altv  .i"  ^-.-ri-  .-.,1,1 
•  lay-. 

:i.  .-KKvays  keep  the  waier  coniaincr  in  tiie  air -jacki,! 
filled  with  dean  water.  Moist  air  heats  much  more  readily 
than  dry  air,  and  is  better  for  health,  as  well  as  more  com- 
fortable. 

4.  It  is  advisable  to  keep  a  jar  of  water  near  one  of  the 
first-floor  registers  that  sends  out  the  ni'^-"  •"••>'  ru-,,,^^ 
the  water  frequently,  preferably  every  da> 

5.  Hot-air  pipes  should  have  a  good  puon  upwir^i  ir.nn 
the   furnace,   and   should    be      of   sufficient    diameter.     They 
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should  also  be  wrapped  with  sheet  asbestos.  A  separate  pipe 
for  each  room  with  a  turn  damper  near  the  furnace  is  a  good 
rule.  Each  pipe  should  be  labeled,  so  that  certain  rnonis  can 
be  shut  oflf  at  the  furnace  when  desired. 

G.  Be  sure  the  (irc-box  is  gaS-tight.  .^11  cracks  must  be 
thoroughly  cemented  or  a  new  section  put  in  before  winter 
sets  in.  Otherwise  coal-gas  will  escape  into  the  air-jacket  and 
be  carried  up  directly  to  the  rooms. 

7.  Study  carefully  the  General  Rules  pertaining  to  other 
types  of  heating-plants  as  well  as  your  own.  Notice  the 
"clean-out"  door  and  remember  why  it  is  there. 

Steam  Heaters — Specific  Rules. 

1.  Tlie  water  in  the  boiler  should  be  completely  changed 
at  least  as  often  as  every  spring  and  every  autumn.  Draw 
a  bucketful  of  dirty  water  from  the  bottom  at  least  twice 
a  week  and  each  time  replenish  with  fresh  -water  from  the 
supply-pipe.  Cleanliness  of  water  in  the  boiler  is  of  prime  im- 
portance. 

3.  Look  at  the  glass  water-gauge  whenever  you  attend 
to  the  fire.  Turn  the  exhaust-cocks  above  and  below  the 
gauge  occasionally  to  make  sure  that  it  is  not  clogged  or 
the  openings  to  it  from  the  boiler  closed  up.  They  must  lie 
kept  open. 

.'!.  The  level  of  the  top  of  the  water  must  always  slmw 
at  some  point  along  the  gauge.  Its  height  will  vary  with  the 
temperature  of  the  water;  Init  if  it  rises  about  the  top  of  the 
glass  there  is  too  much  water  in  the  boiler  and  some  must 
be  drawn  oflf;  and  if  it  sinks  below  the  bottom  of  the  glass 
some  more  water  must  be  let  into  the  boiler. 

4.  Be  sure  that  the  exhaust-valve  of  each  radiator  works. 
Sometimes  these  valves  need  cleaning  with  a  pin  or  soaking 
in  kerosene.  If  in  doubt  about  one  of  them  unscrew  it  from 
the  radiator  when  the  fire  is  low  and  there  is  no  steam-pres- 
sure, or  else  after  turning  off  the  radiator.  If  you  can  blow 
through  it.  it  is  all  ri.ght.  If  not  it  must  be  cleaned  until 
you  can.  Don't  fail  to  replace  it.  It  is  advisable  to  have  an 
extra  valve  to  replace  any  one  that  is  temporarily  out  of 
order. 

."i.  Don't  fail  to  study  the  General  Rules,  applicable  to  all 
heating-plants,  and  also  to  keep  the  boiler-flues  clean. 

Hot-Water    Plants— Specific    Rules 

1.  All  the  water  should  lie  emptied  from  the  plant  and 
clean  water  put  in  at  least  as  often  as  every  spring  and  every 
autumn. 

2.  When  the  first  fire  of  the  season  is  built,  as  the  water 
gets  heated,  take  the  raidiator  key  and  open  up  the  exhaust- 
valve  of  each  radiator  in  turn  until  all  the  air  remaining  in 
each  radiator  is  allowed  to  escape.  Repeat  this  operation 
occasionally  to  make  sure  there  is  no  air  interfering  with 
free  circulation  of  the  water. 

.3.  -'\lways  be  sure  that  water  shows  in  the  glass  gauge 
of  the  exhaust  tank,  which  is  usually  located  in  the'  top  story 
of  the  house  above  the  level  of  the  radiators. 

4.  Be  sure  the  boiler  is  covered  with  asbestos,  as  well 
as  the  pipes  in  the  cellar. 

5.  Study  carefully  the  General  Rules  relating  to  all  types 
of  plants.     Keep  heating  surfaces  of  the  boiler  well  cleaned. 

The  Kitchen  Range. 

1.  Avoid  too  much  shaking.  Live  coals  in  the  ash-pit 
mean  wasted  fuel.  Clean  ash-pit  daily  to  prevent  damage 
to  grates. 

2.  Clean  tlie  entire  stove  well  inside,  on  toii  of  the  oven 
and  below  the  oven,  frequently  and  thoroughly. 

3.  Stoke  frequently  and  in  small  amounts. 

4.  Never  shake  a  low  fire  until  a  little  fresh  coal  has 
been  added  and  given  time  to  ignite.  i 

^.  Keep  a  pan  or  kettle  of  water  always  on  the  kitchen 


stove.     Moist  air  makes  for  comfort,  health,  beauty  and  econ- 
omy. 

0.  Read  the  General  Rules  applying  to  all  household  coal- 
burners. 

Advantages  of  Moist  Air  in  Rooms. 

As  humidity  of  the  atmosphere  controls  the  distribution 
of  the  sun's  warmth  upon  the  earth,  so  does  moisture  in  the 
air  of  the  home  have  a  controlling  influence  upon  its  com- 
fort. If  the  air  in  a  room  is  dry,  the  heat  from  stove,  re- 
gister or  radiator,  strikes  through  tliis  dry  air  readily,  and, 
without  being  absorbed,  rises  quickly  to  the  ceiling;  while  if 
the  air  is  moist  the  heat  is  absorbed  and  the  general  tempera- 
ture of  the  atmosphere  of  the  room  is  perceptibly  raised. 

Clouds  have  a  cooling  effect  on  a  hot  daj'  because  they 
are  masses  of  moisture,  absorbing  heat  from  the  sun's  rays 
before  it  reaches  the  earth. 

While  a  damp  climate  is  enervating  in  hot  weather  and 
biting  in  cold  weather,  nevertheless,  a  moderately  moist  at- 
mosphere in  the  temperate  warmth  of  the'  living  rooms  adds 
to  comfort  and  works  for  economy  and  health.  The  air  of 
heated   rooms  is  nearly  always  too  dry. 

In  dry  air  the  evaporation  from  skin,  throat  and  lungs 
is  increased;  illustration  of  this  is  the  fact  that  woodwork  and 
furniture  usually  swell  when  exposed  to  the  natural  summer 
atmosi)here,  while  they  shrink  and  crack  in  heated  rooms  in 
winter. 

It  is  advisable  to  keep  a  bowl  or  open  jar  or  two  of 
fresh  water  in  each  heated  room,  giving  the  air  a  chance 
to  absorb  moisture  from  them  rather  than  from  your  body 
and  the  furniture. 


Mainly  Constructional 

East  and  West— From  Coast  to  Coast 


The  Canadian  Cartridge  Co.  has  begun  the  construction 
of  an  addition  to  its  plant  on  Sherman  Ave..  North.  Toronto, 
to  cost  $40,000. 

The  Reid-Newfoundland  Co.  will  erect  at  St.  Johns.  Nfld., 
a  large  cold  storage  plant,  with  a  present  capacity  of  12.- 
000.000  lbs.  of  fish,  to  be  enlarged  to  a  capacity  of  .50.000.000 
ll)s.  later. 

The  site  of  the  buildings  to  be  erected  on  the  Manitoba 
provincial  prison  farm  has  been  selected,  and  plans  will  be 
prepared  to  permit  of  the  commencement  of  the  construc- 
tion work  next  spring. 

The  Peter  Lyall  .Shiiibuilding  Co.  is  planning  to  tnake  ex- 
tensions to  its  large  plant  at  the  foot  of  Bewicke  Ave..  Van- 
couver, including  the  utilitzation  of  the  street  ends  of  Be- 
wicke and  Fell  avenues  and  the  construction  of  a  wharf  out 
from  the  end  of  the  fill  at  the  foot  of  Bewicke. 

Messrs.  Armstrong  &  Morrison,  of  N'ancouver.  have 
been  awarded  the  contract  for  the  construction  of  a  bridge 
across  the  Similkameen  River  on  the  Copper  Mountain 
Branch  of  the  Kettle  \'alley  Ry.  It  will  have  two  spans, 
one  of  150  ft.  and  the  second  of  100  ft. 

The  city  council  of  Sault  Ste.  Marie.  Ont.,  have  received 
the  sanction  of  the  Minister  of  Finance  for  the  expenditure 
of  $.•)"). 500  on  the  erection  of  the  proposed  new  wing  to  the 
Central  School,  which  will  house  the  domestic  science  and 
manual  training  department  of  the  public  school  work. 

.\bout  100  men  are  working  on  the  new  extension  of  the 
Canadian  Government  Railway  at  South  Devon.  N.B.,  be- 
,tween  Soiith  Devon  Station  and  Marysville  on  a  portion  of 
the  road  near  Barker's  ]>oint.  The  road  bed  is  being  made 
wide  enough   to  allow  five  tracks  alireast.   in  adilition   to  the 
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main    tracks   already   in   iisi-.     Tlif   additional    tracks   will    be 
used  for  yard  pnrposcs. 

Mr.  F.  A.  Dallyn,  cnKincer  of  the  Ontario  Board  of 
Hcaltli  will  accompany  the  Canadian  ICxpcditionary  force  to 
Siberia,  bein^  placed  in  charge  of  the  water  supply. 

.All  application  has  been  made  to  the  Quebec  Govern- 
ment for  authority  to  build  a  dam  across  Back  River  for  the 
purpose  of  developing  power.  This  will  interfere,  it  is  alleg- 
ed, with  the  City  of  Montreal's  drainaRc  system,  and  the 
Administrative  Commissioners  have  niade  a  protest  to  the 
Quebec  Government  against  the  project. 

Parkin  &  Hanson,  Limited,  is  the  name  of  a  recently 
organized  firm  of  power  and  fuel  engineers  in  Winnipeg.  Mr. 
J.  H.  Parkhill  is  the  president;  Dr.  R.  D.  McLaren,  of  the 
University  of  .Saskatchewan,  is  the  consulting  chemist;  and 
Mr.  E.  A.  Hanson,  who  for  a  number  of  years  was  electrical 
engineer  of  the  city  of  .Saskatoon,  i'^  tb.-  .tiirinccr  of  the  new 
concern. 

The  council  of  VVelland,  (Jnt.,  have  decided  to  strengthen 
the  bridge  over  the  Welland  River  on  North  Main  street, 
providing  that  the  Lake  Erie  Ry.  Co.,  pay  one-third  of  the 
cost  of  the  work  and  also  agree  to  extend  their  railway  ser- 
vice over  the  bridge  to  the  Sixth  Ward. 

A  new  mill,  of  the  most  modern  type  and  designed  to 
treat  about  J50  tons  of  ore  daily,  will  be  built  at  the  Wright- 
Hargreaves  Mines,  Kirkland  Lake,  Ont.  This  property  is 
crossed  by  the  auriferous  zone,  which  has  been  proven  from 
the  Tough-Oakes  west  as  far  as  the  east  boundary  of  the 
Elliott-Kirkland,  a  distance  of  upwards  of  two  miles,  and 
high  grade  ore  has  been  developed  to  a  depth  of  400  ft. 

Steel  on  the  Kettle  Valley  Ry.  branch  line  is  to  be  lai<l 
as  far  as  Mill  Site,  where  the  Canada  Copper  Corporation 
have  a  $,')00,000  concentrating  plant  under  construction,  by 
November  1st.  The  line  is  to  be  finished  to  Copper  Moun- 
tain, 18  miles  south  of  Princeton,  by  the  middle  of  next  sum- 
mer. It  is  at  Copper  Mountain  that  the  Canada  Copper  Cor- 
poration anticipate  spending  millions  during  the  next  decade 
in  mining  huge  depositis  of  low-grade  copper  ore.  Develop- 
ment work  has  now  been  carried  on  to  the  point  where  little 
more  need  be  done  until  the  railway  is  built  to  bring  down 
the  ore. 

Connection  had  been  made  in  the  tunnelling  under  the 
Red  River,  which  is  to  provide  passage  for  the  Winnipeg 
Aqueduct.  Haste  is  also  being  made  to  make  ;ill  other  con- 
nections that  may  be  necessary  throughout  the  system,  so 
that  in  a  short  time  the  Greater  Winnipeg  Water  District 
will   be   supplied   with   water   through   its   big   concrete   duct. 

The  Chatham  Board  of  Trade  is  strongly  in  favor  of  hav- 
ing the  provincial  highway  pass  through  that  city  from  Lon- 
don and  eastern  points  on  to  Windsor.  A  special  committee 
has  been  appointed  to  act  in  co-operation  with  a  special  com- 
mittee of  the  city  council  to  c<insi<ier  draft  plans  of  the  ter- 
ritory through  it  is  suggested  the  highway  will  run  west  of 
the  city. 

Mayor  F.  H.  Davidson,  of  Winnipeg,  recently  laid  the 
corner  stone  of  the  well-house  at  St.  Boniface  for  the  recep- 
tion of  the  Shoal.  Lake  water  supply.  This  well  house,  which 
is  under  construction,  is  practically  the  only  piece  of  the 
Winnipeg  aqueduct  which  is  above  ground  and  presented 
the  first  opportunity  for  such  a  ceremony.  .\  sealed  box 
containing  current  coins  of  the  realm,  the  day's  newspapers, 
plans  of  the  aqueduct  and  also  its  details  were  stowed  away 
in  the  cavity  of  the  stone.  The  well  house,  which  is  situated 
at  the  entrance  to  the  tunnel  under  the  Red  River,  will  be 
for  the  purpose  of  regulating  the  water  supply  and  will  en- 
able any  surplus  flow  to  be  side-tracked  into  the  river,  a 
special   outlet   being  placed   in   the  stream  to  avoid  any    >wirl 


that  would  endanger  navigati'>n.  It  will  be  the  only  check 
on  the  mains,  excepting  for  the  entrance  gates  at  the  intake 
on  Shoal  Lake,  and  should  there  be  any  accidental  bursting 
of  any  piping,  it  will  permit  the  total  flow  to  be  diverted  into 
the  river. 


Personals 

Mr.  Richard  Wright,  who  has  been  Assistant  Chief  Archi- 
tect of  the  Department  of  Public  Works  for  a  number  of 
years,  has  been  promoted  to  be  Chief  .Architect,  taking  the 
place  of  Mr.  E.  L.  Horwood. 

Mr.  Robt.  Grant,  who  for  a  considerable  lime  has  been 
with  the  Mclntyre-Porcupine  mines  at  Porcupine,  has,  it  is 
understood,  been  engaged  to  design  and  ultimately  supervise 
the  construction  of  a  mill  at  the  Wright-H.Trgrcavcs  Mines  at 
Kirkland  Lake. 

Lieut.  C.  C.  Thompson,  of  the  arcimectur.ii  nrm  oi  hani- 
gan,  Mathers  &  Thompson,  Toronto,  who,  since  recovering 
from  his  wounds  a  year  ago,  has  been  aide  dc  camp  to  Major- 
Gen.  Garnet  B.  Hughes,  has  returned  to  Toronto  from  over- 
seas. Mr.  Banigan  of  this  same  firm  is  attached  to  the 
British  War  Mission  in  the  management  of  th<-  r,.Mini.r,i:,l 
Solvents  Corporation  at  Terrc  Haute,  Indian.i 

Lieut. -Col.  Colin  Ramsay,  C.M.G.,  of  Montreal,  last  week 
was  married  in  London  to  Miss  Dorothy  Jackson,  youngest 
daughter  of  Sir  John  Jackson,  M.P.  of  the  well  known  Bri- 
tish contracting  firm.  The  Canadian  Branch  is  known  as  Sir 
John  Jackson,  Canada,  Ltd.,  and  has  a  ofTice  in  Montreal. 
Lieut.   Col.   Ramsay  was  for  many  years  in   the  railway  de- 


Lieut-Col.  C.  W.  R.Ramuy; 

partment  of  the  C.P.R.,  as  engineer  of  construction  of  Eastern 
lines.  He  organized  the  Canadian  Railway  Construction 
Corps,  of  which  he  was  in  command.  The  corps  did  splendid 
work,  and  Lieut.  Col.  Ram.say  was  created  C.M.G.  in  re- 
cognition of  his  services.  He  is  now  on  the  staff  of  the 
railway  department  of  the   War  Office,   London. 


Obituary 

Mr.  W.  C.  Power,  manager  of  sales,  Wallaceburg  Brass 
&  Iron  Mfg.,  Co..  Wallaceburg,  Ont.,  died  on  .\ugust  17. 

Mr.    R.    R.    Bangham,    former  Street   Commissioner   and 
.Vldcrman,  of  Windsor.  Cint..  and  more  recently  manager  of 
the  Ontario  Asphalt   Block  Co,  died  at   his  home  on   Srpt 
10  at  the  age  of  66  years. 


Contracts  Department 

News    of    Special   Interest   to    Contractors,    Engineers,    Manufacturers    and 

Dealers  in  Building  Supplies 


Waterworks,  Sewerage   and 
Roadways 

Penticton,  B.C. 

Work  is  to  start  soon  for  an  irrigation 
system  costing  $35,000  for  the  Town 
Council.     Engineer,    McKeever. 

Rosthern,   Sask. 

Town  Council  contemplates  the  con- 
struction of  a  sewage  disposal  plant  cost- 
ing $15,000.   Mayor,   R.   S.   Fleury. 

Summerland,  B.C. 

Town  Council  contemplates  the  con- 
struction of  a  pipe  line.  Chairman,  Coun- 
cillor Johnston. 

CONTRACTS  AWARDED 

Brampton,  Ont. 

Sewage  disposal  plant  costing  $11,055 
for  the  Town  Council:  General  con- 
tractor, G.  C.  Reid,  23  Earlscourt  Ave., 
Toronto. 

Ste.  Therese,  Que. 

Macadamizing  four  miles  of  roadway 
for  Town  Council;  General  contractor. 
Arthur  Blanchard. 


Railroads,  Bridges  and  Wharves 

Alberni,  B.C. 

Tenders  are  being  received  by  the  De- 
partment of  Public  Works,  Victoria,  un- 
til noon,  October  9th,  for  erection  of 
bridge.  Engineer,  A.  E.  Foreman,  Vic- 
toria. 

Drumheller,  Alta. 

Work  has  started  constructing  road 
and  laying  heavy  steel  tracks  thirteen 
miles  for  C.  N.  Rly.,  Toronto,  Ont.  En- 
gineer. A.  T.  Eraser,  C.N.R.  Station,  Ed- 
monton. 

Edmonton,   Alta. 

Work  is  to  start  for  three  steel  bridges 
for  C.  N.  Rly.,  Toronto.  Engineer,  A.  T. 
Eraser. 

Hanna,  Alta. 

Work  has  started  on  railroad  construc- 
tion for  C.  N.  Rly.,  Toronto.  Engineer 
A.  T.  Eraser. 

Vercheres,   Que. 

Tenders  are  being  received  by  R.  C. 
Desrochers,  secretary  of  Department  of 
Public  Works,  Ottawa,  until  noon.  Oc- 
tober 15th,  for  reconstruction  of  wharf 
superstructure  and  repairs  to  wharf  ap- 
proach. 

CONTRACTS  AWARDED 

Ottawa,  Ont. 

Storage  building  costing  $4,000  for  C. 
P.  Rly.  Co.:  General  contractor,  P.  Elle- 
ment,  624  Cooper  St. 

Rainy  River,  Ont. 

$30,000  station  for  the  C.  N.  Rly., 
Winnipeg:  Plumbing  and  heating.  J, 
Dowd  Co.,  735  Corydon  Ave.,  Winnipeg; 


cut  stone,  Tyndall  Quarry  Co.  Ltd.,  1591 
Erin  St.,  Winnipeg. 

Swift  Current,  Sask. 

Stock  yard  costing  $12,000  for  C.  P. 
Rly..  Montreal:  General  contractor,  Car- 
ter-Halls-.A.ldinger  Co.,  503  Union  Bank 
Bldg. 

Walkerville,   Ont. 

Excavating  has  started  for  a  $12,000, 
one  storey,  brick  round  house  for  Essex 
Terminal  Railway:  General  contractor, 
Thompson  Bros.,  Huron  &  Erie  Bldg., 
Windsor.  Steel,  roofing  and  electrical 
work  to  be  let. 


Public  Buildings,  Churches 
and  Schools 

Brantford,  Ont. 

By-law  is  to  be  voted  in  January  for 
$75,000  for  the  construction  of  a  school 
for  the  Board  of  Education.  Chairman. 
J.   VV.  Shepperson,  105  Chatham   St. 

Calgary,   Alta. 

Tenders  are  being  received  by  R.  C. 
Desrochers.  secretary  of  Department  of 
Public  Works,  Ottawa,  until  noon,  Octo- 
ber 12th,  for  construction  of  service 
building,  surgical  building,  active  treat- 
ment wards,  administration  building  and 
convalescent  wards. 

Cardston,  Alta. 

Work  is  to  start  this  Fall  for  a  $3,000 
school  for  Butte  Lake  S.  D.  Secretary, 
H.    Nelson. 

Langley,  B.C. 

School  Board  contemplate  the  erection 
of  a  high  school  costing  $7,500.  Secretary, 
F.  MacPherson. 

Ottawa,  Ont. 

Work  is  to  start  for  a  $6,000  addition 
to  rectory  for  St.  Mary's  Rectory,  Bays- 
water  Ave.  Architect,  L.  Villeneiive,  100 
Bayswater  Ave. 

Rosthern,  Sask. 

School  Board  contemplate  addition  to 
school  costing  $20,000.  Secretary,  George 
Braden. 

Wolseley,  Sask. 

By-law  has  been  voted  on  September 
30th,  for  the  construction  of  a  white 
brick  addition  to  school  costing  $7,500 
for  the  School  Board.  Secretary,  A.  B. 
Hill. 

CONTRACTS  AWARDED 

Avonlea,  Sask. 

.\ddition  to  school  costing  $6,000  for 
-Vvonlea  School  Board:  General  contrac- 
tor,  Frank  Rooney,  W'eyburn. 

BrRntford,  Ont. 

$3,500.  one-storey,  brick  church  for 
.Seventh  Day  .\dventists:  Excavating, 
Wni.  Holder,  364  Wellington  St. 


Chatworth,  Alta. 

■Work  is  to  start  at  once  for  a  school 
for   Chatworth   S.   D.   No.   3516:   General 

contractor.  Alex.  Eason,  Vermilion. 

Fort  William,   Ont. 

One-storey,  frame  church  costing  $5,000 
for  the  Greek  Church:  General  contrac- 
tor, R.  E.  Wright,  318  Franklyn  N. 

Halifax,  N.S. 

Testing  building  for  Department  of 
Public  VVorks,  Ottawa:  General  contrac- 
tor, M.  E.  Keefe  Construction  Co.  Ltd., 
McFatridge's  W. 

Glebe  house  costing  $8,000  for  St.  Jos- 
eph's Church,  Russell  St.:  General  con- 
tractor, Eastern  Investment  Corporation. 
Cragg  Bldg.,  will  let  plumbing,  heating 
and  electrical  work. 

Kamloops,  B.C. 

Addition  to  sanitarium  for  King  Ed- 
ward Sanitarium  Board:  General  con- 
tractor. Dominion  Construction  Co.  Ltd., 
509  Richards  St.,  Vancouver. 

London,  Ont. 

Hospital  building  for  Department  of 
Public  Works:  General  contractor  for 
two  buildings,  A.  B.  Coleman,  1609  Queen 
St.  W.,  Toronto;  one  building.  Bate,  Mc- 
Mahon  Co.,  Central  Chambers,  Ottawa; 
one  building,  Canadian  Contractors  & 
Builders   Ltd.,   Brockville. 

Montreal,  Que. 

Church  costing  $143,000  for  Parish  of 
Notre  Dame  De  La  Dedece:  Plumbing 
and  heating.  Napoleon  Turcot.  1600  St. 
Lawrence  Blvd.  Prices  wanted  now  on 
painting,  glazing  and  electrical  work. 

Repairs  to  court  house  costing  $14,000 
for  Department  of  Public  Works.  Que- 
bec: Masonry,  carpentry  and  general 
contract,  Lacroix  &  Vezeau,  317  La 
Brecque  St.;  marble  and  tile  vvork,  Emi- 
le   Lepage,   32   St.   Vincent   St. 

Morden,  Man. 

Alterations  to  lands  titles  offices  cost- 
ing $14,000  for  Department  of  Public 
Works,  Winnipeg:  Plumbing  and  heat- 
ing, Standard  Plumbing  &  Heating  Co., 
Fort  St.,   Winnipeg. 

Ottawa,  Ont. 

Pipe  bents,  coal  and  ash  handling 
equipment  for  the  Department  of  Public 
Works.  Ottawa:  Structural  steel  pipe 
bents  costing  $6,410,  the  Canadian  .Ag- 
ency &  Supply  Co.,  Butterworth  Bldg.: 
coal  and  ash  handling  equipment  costing 
$30,037.  Canadian  Link-Belt  Co.  Ltd.,  265 
Wellington  St.  W.,  Toronto. 

Ste.  Anne  De  Bellevue,  Que. 

Hospital  building  for  Department  of 
Public  Works,  Ottawa:  General  contrac- 
tor. E.  G.  M.  Cape  &  Co.,  Ltd.,  10  Cath- 
cart    St.,    Montreal. 

Toronto,   Ont. 

Temporary  barracks  costing  $300,000 
for  Department  of  Public  Works,  Otta- 
wa: Plumbing  and  heating.  W.  G.  Edge 
Ltd.,  Booth  Bldg.,  Ottawa.  General  con- 
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The  Songs  of  a  Sore- Head 

1".,\I,(^U.SY    and  petty  spite  dominatt;"    the    Do- 
minion.   "A    man    who  can  hold  a  re.sponsiblc 
Ijosition  for  two  years  is  a  rarity."  And  the  cli- 
mate— "Well,    1    for   one,   soon    got   out,   thank 
Ciod." 

'i'his  is  the  strain  of  wliat  is  apparently  a  series  of 
letters  appearing  in  "The  Plumber,"  and  similar  maga- 
zines in  England,  written  by  a  Mr.  S.  Barlow  Bennett. 
Evidently  he  does  not  like  Canada  and  he  is  going  out 
of  his  way  to  lay  the  blame  on  Canada.  This  gentleman's 
attitude  of  mind  towards  us  may  be  gathered  from  the 
following  extracts  from  one  of  the  letters  mentioned 
above.  It  is  dated  from  Colorado,  U.S.A.,  July  23rd, 
1918: 

"In  the  towns  and  cities  of  Canada,  whether  large 
or  small,  it  is  iini)ortaiit  that  it  should  be  known  that 
it  is  an  annual  occurrence  to  "tire"  some  of  the  muni- 
cipal ofliccrs.  There  would  be  iio"s])ort"in  the  elections 
if  the  politicians  were  to  be  dcprixt'd  nf  tbi-;.  their  ac- 
customed privilege. 

"Jealousy,  petty  s])itc.  and  a  determination  "to  get" 
at  somebody,  ilomiiiate  the  whtile  of  the  elections. 

".\  man  who  can  hold  a  responsible  position  for  two 
years  is  something  of  a  rarity.  Let  me  warn  any  muni- 
cipal official  in  England  from  emigrating,  if  he  thinks 


of  obtaining  or  being  able  to  hold  a  similar  position 
in  the  Dominion  of  Canada.  As  to  security  of  p<jstion, 
it  is  a  complete  farce.  I  know  of  a  municipality — m- 
names,  hush — where  the  Council  "fired."  i.e.,  a.sked  to 
resign,  the  Municipal  Clerk,  the  Fire  Chief,,  the  Medi- 
cal Officer  of  Health,  the  Chief  of  Police,  and  the 
Waterworks  Superintendent,  all  at  one  sitting. 

"Again,  I  know  of  another  case  where,  after  the 
elections,  every  man  employed  by  the  municipality 
got  notice  to  quit,  even  the  Magistrate.  Fortunately, 
however,  for  him,  he  was  under  the  jurisdiction  of  the 
Provincial,  and  not  the  Municipal  Council. 

"Then  these  wise  "guys"  went  into  Committee,  and 
as  each  one  had  some  one  he  wanted  to  fire,  they  had 
to  com])romise  with  one  another.  "You  vote  to  'fire' 
my  man  and  then  I'll  vote  to  get  your  man  in"  or  out. 
as  the  case  might  be.  This  not  only  goes  on  with  muni- 
cipalities, but  even  with  the  Provincial  Councils.  They 
"fire"  everyone,  from  the  Chief  Kngincer  to  the  Chin- 
ese janitor.  In  another  province,  when  the  election 
campaign  began,  some  of  the  members  of  the  party  in 
])ower  went  the  round  (jf  the  offices  touting  for  sub- 
.scrij)tions  to  the  party  funds.  Of  course,  if  the  official 
wanted  to  keep  his  position,  why,  he  subscribed  ac- 
cordingly, of  course.  * 

"Let  me  conclude  by  saying  that  there  is  no  place 
in  the  world  to  emigrate  to  like  Canada — except  Eng- 
land." 

.\n  editorial  in  the  same  issue  says  the  author  of 
this  letter  was  at  one  time  a  "st!.i<--~fiil  .•n..;n,-,r  t.. 
several  Canadian  municipalities.' 

Now  isn't  it  unfortunate  tli.it  tnc  name  <'i  tm- 
"successful  engineer"  coincides  so  absolutely  with  that 
of  a  plumber  who  came  from  the  old  land  several  years 
ago  (from  Durham,  if  our  information  is  c'>rrect ), 
movetl  about  a  good  deal,  and  finally  left  a  certain 
western  town — to  quote  a  Utilities'  Commissioner  of 
the  town — with  a  rei)utation  that  was  "most  unsav- 
ory?" 

'The  Plumber."  of  course,  could  scarcely  be  aware 
of  the  existence  of  this  double  of  the  Mr.  S.  Barbnv 
Bennett  of  their  actpiaintance — the  successful  engineer 
— and  so.  to  make  it  perfectly  clear  that  these  two  gen- 
tlemen cainiot  possibly  be  the  same — in  justice  to  tlie 
successful  engineer — we  give  the  information  above. 
We  have  further  heard  that  once  upon  a  time  our  Mr. 
S.  Barlow  Bennett — the  plumber — essayed  to  accept 
a  job  as  engineer  to  a  small  western  town,  and  a- 
other  things  undertook  the  purchase  of  supplic- 
certain  municipal  work,  and  that  some  $30,000  worth 
of  pipe  lies  rusting  on  the  streets  to-day  because  he 
made  a  "slight  error"  in  computation.  For  this  and 
other  things,  it  is  said,  he  was  "fired." 

Now  it  may  be  just  possible  that  the  Mr.  S.  Barlow 
Bennett,  the  successful  engineer,  who  is  writing  these 
letters,  had  heard  by  chance  of  this  case,  and  he  may 
indeed  have  had  it  in  mind  when  he  wrote  the  letter 
.from  which  we  print  the  extracts  above.  Indeed  it 
seems  fairly  certain  that  such  must  be  the  case,  be- 
cause there  are  very,  very  few  incompetent  officials  in 
our  engineering  departments  in  Canada,  and.  in  con- 
setpience.  the  practice  of  "firing"  is  as  rare  as  it  is  un- 
necessary. 

We  camiot  but  think,  however,  that  "The  Plumb- 
er" was  culpable  in  not  making  it  somewhat  clearer 
to  its  readers  that  the  Mr.  S.  Barlow  Bennett,  the  suc- 
cessful engitieer,  and  the  Mr.  S.  Barlow  Bennett,  the 
plumber  who  was  fired  for  over-purchasing  pipe  t» 
the  extent  of  $,W.000  in  a  small  municipality,  could 
not,  of  course,  be  the  same  man. 
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British  Shipbuilding 

SI'1':AKING  to  the  shareholders  of  R.  and  W. 
Hawthorn,  LesHe  and  Co.,  Limited,  on  Monday 
hist,  the  chairman,  Sir  Herbert  Rowell,  said  that 
"The  enthusiasm  of  the  workers  in  America,  re- 
sulting in  the  raj)id  development  of  shipbuilding  in  the 
coastal  States,  where  it  is  a  new  industry,  must  com- 
mand our  admiration,  but  it  should  also  inspire  and 
foster  a  spirit  of  serious  emulation  amongst  British 
workers,  as  the  ultimate  effect  of  this  new  source  of 
production  on  our  industry  demands  our  consideration. 
At  the  same  time  it  should  be  realized  that  the  public 
ity  given  to  American  achievement  and  the  state  of 
comparative  ignorance  in  which  the  British  public  has 
been  kept  as  to  British  achievement  has  given  entire- 
ly false  impression  that  with  us  this  most  important 
industry  is  decadent.  The  truth  is,  apart  altogether 
from  repairs — a  branch  of  the  industry  which  has  from 
the  nature  of  things  increased  enormously  during  the 
war — new  construction  in  this  country,  taking  both 
naval  and  mercantile  together,  has  been  during  these 
war  years  half  as  much  again  as  during  the  best  year 
of  peace.  This,  expressed  in  terms  of  output  of  merch- 
ant j^iipping,  would,  I  estimate,  be  equal  to  about  3^ 
million  gross  register  tons  per  annum,  a  record  of 
which  the  country  may  well  be  pround.  If,  however, 
the  necessary  skilled  labour  had  been  returned  from 
the  Army,  as  could  well  have  been  done  in  view  of 
the  arrival  of  the  American  forces,  and  adequate  un- 
skilled labor  supplied,  the  out])ut  of  3  million  gross 
register  tons  indicated  to  the  shipbuilders  as  necessary 
to  meet  the  submarine  menace  would  undoubtedly  be 
produced  in  addition  to  the  warship  work  in  hand." — 
The  Engineer. 


The  Technical  Man's  Salary 

Till''  scientific  and  engineering  jjrofessions  have 
the  poorest  organization  of  any  of  the  profes- 
sions in  Canada.  The  work  of  the  engineer,  as 
a  rule,  necessitates  frequent  and,  very  often,  ex- 
tensive travel  from  one  part  of  the  country  to  another. 
Men  of  other  ijrofessions.  such  as  the  legal  or  medical, 
are  able  to  settle  more  or  less  permanently  in  one 
place,  which  is  usually  a  large  centre  of  ])opulation. 
This  affords  them  a  much  better  opportunity  of  meet- 
ing together,  which  is  the  first  requisite  of  strong  or- 
ganization. There  is  a  well  maintained  professional 
etiquette  in  these  jjrofessions,  which  assures  the  regu- 
lation of  fees  for  service.  The  fees  they  demand  and 
receive  maintain  the  dignity  of  their  professions.  En- 
gineers are  very  often  paid  less  for  their  brains  than 
unskilled  laborers  are  paid  for  their  muscle. 

The  crux  of  the  whole  matter  is  that  ordinary  labor, 
requiring  little  special  training  and  only  average  in- 
telligence, has  become  so  thoroughly  organized  the 
whole  world  over  that  it  is  in  a  position  to  demand 
its  own  estimated  value  for  its  services.  The  technical 
man,  whose  knowledge  has  been  acquired  onlv  at  con- 
siderable ex]jense  and  years  of  training,  is  at  a  dis- 
count through  lack  of  organization  and  lack  of,  so- 
called,  professional  etiquette.  The  salvation  of  the 
engineers  rests  mainly  with  themselves. 

In  the  Julv  bulletin  of  the  Canadian  Mining  In- 
stitute, an  instance  is  cited  where  the  Civil  Service 
Commission  of  Canada  advertised  for  a  legal  officer 
at  an  initial  salary  of  $3,300  per  annum,  and  for  a 
chemist  for  the  mines  ])ranch  at  an  initial  salarv  of 
$1,600.     The  re<iuired  qualifications  of  the  latter  could 


only  have  been  secured  by  years  of  post-graduate 
work.  The  duties  of  the  legal  officer  could,  however, 
be  readily  performed  by  any  mediocre  lawyer,  or  even 
by  a  clerk  who  had  a  few  years'  experience  in  a  law- 
yer's office.  This  is  only  one  instance  of  the  govern- 
ment's estimate  of  the  value  of  the  services  of  a  man 
with  a  high  technical  training.  The  Civil  Service 
Commission's  advertisements,  which  appear  from  time 
to  time  in  the  Canada  Gazette,  are  evidence  of  the 
truth  of  this  assertion.  A  technical  clerk  was  required 
in  the  Topographical  Surve3's  liranch  of  the  Depart- 
ment of  the  Interior  at  a  salary  of  $1,300  j^er  annum. 
It  is  stated  that  "applications  will  be  considered  from 
graduates  in  Ap])lied  Science,  Honor  Mathematics  or 
Physics,  of  some  recognized  university."  Ity  way  of 
contrast,  a  "motion-])icture  camera  man"'  rec|uir*d  by 
the  Department  of  Trade  and  Commerce,  is  to  be  given 
an  initial  salary  of  $2,400  ])er  annum,  and  a  law  clerk 
an  initial  salary  of  $2,100. 

There  is  something  radically  wrong  with  the  .sys- 
tem under  which  a  university  graduate,  after  four  or 
more  years  of  s])ecial  studv  is  expected  to  accejit  a 
])osition  at  a  salary  of  $100  or  so  a  month,  whereas  a 
man  with  only  one  or  two  months  training  can  easily 
obtain  work  which  is  almost  purely  manual  labor  at 
$5,  $10,  or  even  more.  ])er  day.  E.ducation  for  its  own 
sake  is  a  fine  ideal,  but  there  are  few  men  so  altru- 
istic that  they  do  not  look  upon  their  education  as  a 
means  to  an  end,  as  an  investment,  which  will  yield 
di\4dends  in  the  shape  of  a  future  salary. 


Intensive  Shipbuilding 

IN  recent  months  the  submarine  sinkings  have 
averaged  less  than  300,000  tons  a  month,  and  the 
total  loss  for  191S  will  probably  be  less  than  4,- 
000,000  tons.  AN'hen  the  Germans  were  sinking 
vessels  at  the  rate  of  8,000,000  tons  a  year,  as  they 
were  in  the  early  months  of  1917,  it  was  estimated 
that  in  order  to  be  on  the  .safe  side,  America  should 
produce  more  than  10,000,000  tons  of  ships  annually, 
and  new  shipyards  were  constructed  to  provide  for 
such  an  output. 

The  development  of  the  fabricated  steel  ship  in- 
dustry has  been  responsible  for  the  doubling  and,  in 
many  instances,  doubling  again  of  the  estimated  out- 
put of  the  American  shipways.  As  stated  in  Engin- 
eering and  Contracting,  a  3,5()0-ton  ship  was  construct- 
ed in  14  calendar  days,  and  a  12,000-ton  shij)  in  30 
calendar  days.  These  are  records  of  rapid  construc- 
tion never  dreamed  of  before  the  war.  A  destroyer, 
the  "Ward,"  was  launched  in  17.5  days,  and  was  in 
commission  71  days  after  the  keel  was  laid.  Formerly 
it  required  two  years  to  build  and  equip  a  destroyer ; 
so  the  "Ward"  was  turned  out  in  one-eighth  the  time 
that  was  considered  necessary  prior  to  the  war.  Up 
to  the  present,  the  launching  of  the  12,000-ton  "In- 
vincible," in  24  working  days,  or  30  calendar  days,  is. 
we  believe,  the  most  remarkable  speed  record  ever 
made  in  steel  ship  construction. 

It  was  estimated  that  the  750  American  shipways 
should  each  average  one  ship  every  four  months ;  but 
it  has  now  been  demonstrated  that  it  is  ])racticable  to 
deliver  a  steel  ship  a  month  from  each  way.  Since  the 
ships  will  average  6,000  tons  each,  it  follows  that 
America  could  jiroduce  54,000,000  tons  of  ships  in  1919 
were  every  ship  yard  to  average  a  ship  a  month  ])er 
way.  This  would  be  one-fifth  more  than  the  entire 
merchant  marine  tonnage  atloat  in  the  world  to-da\'. 
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Toronto's  Union   Station  Nears  Completion 

A  Complete  Description,  with  Progress  Illustrations,  of  this 
Fine  Building  In  Spite  of  War  Conditions  (Jood  Progress 
Has  Been  Made— Stonework  Constitutes  a  Canadian  Record 
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INCIC  the  last  profjrcss  rv- 
l)(>rt  ill  tlic  Contract  Re- 
cord, of  the  construction 
work  in  connection  with 
erection  of  Tonjiito's  new 
Union  Station,  the  work  lias 
reached  almost  the  iinal  staj^e. 
To  the  man  on  the  street  the 
imi^osiiifi  building  sccnis  about 
ready  for  occuijation,  but  much 
interit)r  work  remains  to  be 
done,  and  the  architects  report 
that  it  cannot  be  ready  before 
March,  1919.  In  our  ])revious 
articles  covering  this  work,  we 
dealt  chiefly  with  the  details  of 
construction  in  hand  at  that 
time.  The  ])resent  article  brings 
the  construction  work  up  tn 
date,  and  our  illustrations  refer 
to  the  various  stages  from  the 
beginning  of  the  foundation 
work  to  the  present  month. 

Uefore  work  of  any  kind 
was  started  on  the  site,  test 
borings  were  made  by  Smith  ik 
Travers,  f)f  Sudbury,  Out.  'l"he 
borings  were  made  in  Novem- 
ber, 1915,  and  the  following 
c<(uipment  was  used:  Interna- 
tional pump,  No.  M  114,  steam 
liiston,  4j/j  in.  x  2j/j  in.  x  4  in. ; 
"Sullivan  S"  drill,  and  Brotz 
diamond.  The  diameter  of  the 
casing  was  Z'/j  in.,  and  the  core 
I'/i  in.  Tiic  borings  were  made 
substantially  on  a  line  running  diagonally  frt)m  the 
south  east  corner  to  the  north  west  corner  of  the 
building.  The  test  boring  diagram  reproduced  here- 
with shows  at  what  elevati<ins  the  rock  layers  were 
found,  al.so  the  thickness  of  tlie  varit)us  layers  of  rock. 
In  view  of  the  following  report,  loading  tests  were 
considered  to  be  unnecessary,  and  tests  for  settlement 
under  load  were  not  made. 

Ottawa,  Dec.  M,  l')15. 
Dv.   luigeiie    ll.ianel,   nircctor,  Mines  Branch. 

Memorandum  re  sami)les  of  borings  from  found- 
ation of  new  ]>ostal  station  at  Toronto.  Submitted  b\ 
K.   L.   llorwood,  chief  architect. 

These  s.im])le  borings  are  representative  of  the 
Lorraine  formation  which  forms  the  bedrock  under 
the  city  of  Toronto  and  its  suburbs. 

The  Lorraine  formation  in  this  locality  consists 
of  alternating,  flat  lying  beds  of  compact  grey  shale, 
thin  sandstone  layers,  and  an  occasional  band  of  lime- 
stone. It  is  generally  overlain  by  a  varying  thickness 
of  stony,  glacial  clay. 

The  formation,  as  a  whole,  is  dense  an<l  compact 
when  in  place,  but  the  shale  iiands  soon  disintegrate 


and  crumble  a  short  time  after  being  dug  and  exposed 
to  the  air.  One  of  the  samples  is  an  impure  limestone, 
the  remainder  are  hard  clay  shale  or  argillite. 

When  excavating  pits  to  bedrock,  the  ujjper  layers 
of  the  latter  are  sometimes  found  to  be  distributed  or 
tilted  and  mixed  with  clay  or  gravel.  Shortly  after  this 
disturbed  zone  is  penetrated  the  solid  flat-lvintr  for- 
mation should  come  into  view . 

For  foundations  on  this  bedruck  it  is  pteieiaine  t>» 
excavate  the  material  to  a  depth  of  a  few  feet  below 
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Test  Boring  Diasram 


the  solid  surface  before  placing  the  footingp*.  One  of 
the  hard  sandstone  layers  will  form  a  good  basis  on 
which  to  start  work. 

The   Lorraine  formation    at    Toronto    will  safely 
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Toronto  Union  Station  in  early  stage  of  construction— from  north  west  corner. 


carry  any  weig^ht  of  superstructure  with  proper  foot- 
ings, that  it  is  desired  to  place  upon  it. 

The  best  examples  of  heavy  loads  on  this  forma- 
tion are  the   Royal   Bank   Building,  on   the  corner  of 
King  and  Yonge  streets,  and  the  new  high  level  via- 
duct over  the  Don  Valley  at  Bloor  street. 
Respectfully  submitted. 

J.    Keele. 

Crushing  Tests— Shale.  Te.st  No.  1     Test  No.  2 

Area   in    sq.    inches    6,^.12  28.62 

Crushing  load  in  lbs 218,000  166.000 

Crushing  strength — lbs.  per  sq. 

in 3,510  5,800 

R.  J.  Marshall, 
Faculty  of  Applied  Science  &  Engineering,  Univer- 
sity of  Toronto,  Dec.  3rd,  1916. 
Analysis — Shale. 

Acid  Insoluble  (Silica,  etc.)    80.30  % 

Oxide  of  Iron  and  Alumina 8.20 

Calcium  Carbonate  (Lime) 3.90 

Magnesium  Carbonate 3.78 

Combined   Moisture   &   Organic    Matter....        3.50 

Undetermined 0.32 

100.00% 
Note:  The  sample  for  analysis  represented  what 
appeared  to  be  the  solid  shale  formation,  consisting  of 
a  fine  grained  compact  rock  and  free  from  stratification. 
Sample  was  free  from  clay  and  any  over-burden  ma- 
terial . 

The  analysis  represents  a  well-formed  silicate  of 
alumina  and  possible  magnesia.  The  greater  portion 
of  the  alumina  and  magnesia  being  insoluble  in  acid 
and  being  combined  with  the  acid  insoluble. 

Thos.  Keys  &  Son. 
(By  Chas.  H.  Heys,  Jan.  14,  1916.) 

Waterproofing. 

No  difficulty  was  experienced  during  the  work  of 
excavation.  The  caissons  were  carried  down  to  shale 
at  an  average  elevation  of — 3.6.  The  datum  used  was 
the  mean  lake  level.  The  caissons  run  from  4  ft.  0  in. 
X  4  ft.  0  in',  up  to  6  ft.  6  in.  x  6  ft.  6  in.  in  si:.e,  and  the 
piers  are  splendidly  lined  up  and  finished.  The  sub- 
basement  is  carried  down  to  elevation — 2.0.       Some 


difficulty  due  to  water  was  experienced,  but  as  this 
condition  wa.s  due  to  seepage  only,  it  was  overcome 
by  water-proofing  the  wall  with  Barrett  Felt  and  spe- 
cification ])itch.  To-day  there  is  no  sign  of  any  wall 
leak  or  seepage,  which  is.  good  evidence  of  the  success 
of  the  method  employed.  The  foundation  walls  are  all 
of  concrete,  and  they  are  carried  up  to  grade  at  ele- 
vation 8.6.  The  walls  show  the  value  of  good  form 
work.  'I'hcy  are  plumb  and  true  throughout,  \vell 
lined  uj),  and  the  concrete  is  dense,  hard  and  excep- 
tionally well  finished.  The  column  footings  and  piers 
are  circidar  in  shape  and  vary  from  4  ft.  0  in.  to  6  ft.  '6 
in.  in  diameter.  The  lowest  footing  is  carried  to  ele- 
vation— 16.50. 

The  columns  are  broad  flange  H-sections  located 
at  26  ft.  0  in.  centres  east  and  west  and  22  ft.  0  in. 
centres  north  and  south.    They  are  wrapped  with  ex- 
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steel  frame  worit  before  placing  floors. 

panded  metal,  and  fireproofed  by  means  of  poured 
concrete,  making  a  much  better  job  than  that  of  plas- 
tering, which  is  usually  employed. 

The  walls  are  of  Indiana  limestone,  as  described 
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ill  a  previous  article,  backed  up  with  the  National 
Hrick  Co's.  wire  cut  brick  laid  in  cement  mortar. 

The  ground  or  main  floor  is  a  beam  and  girder 
type  floor.  The  girders  arc  20  in.  I-sections,  at  59 
lbs.,  and  the  beams  are  12  in.  I-sections,  at  31.5  lbs., 
spaced  at  an  average  of  5  ft.  0  in.  on  centres."  The  floor 
slab  is  of  reinforced  concrete  5-in.  thick,  and  is  rein- 
fiirccd  with  round  steel  rod  reinforcement.  It  is  de- 
signed for  a  live  load  of  200  lbs.  per  scpiare  foot. 

The  second  floor  is  a  beam  and  girder  type,  terra 
cotta  floor.  The  girders  are  20  in.  I-.sections  at  140 
lbs.,  and  the  beams  are  20  in.  I-sections  at  59  lbs.  This 
floor  is  designed  for  a  live  load  of  150  lbs.  ])er  square 
foot.  The  terra  cotta  was  erected  l)y  the  Dominion 
l''ire])ro<iling  Company.  The  flooring  on  this  flour  is 
hard  wood  in  the  east  wing  and  cement  with  a  liquid 
hardener  finish  in  the  west  wing. 

The  partitions  are  constructed  of  terra  cotta  and 
were  erected  by  the   Dominion   Fireprofifing  Co. 

The  floors  of  the  halls  are  covered  with  Terrazzo, 
and  the  post  oftice  floor  is  of  hard  wood. 

The  sash  in  the  central  section  is  steel  casement 
s;ish  manufactured  by  the  Trussed  Concrete  .Steel  Co, 
The  remainder  of  the  sash  is  of  wood. 

The  trusses  over  the  ticket  lobby  have  a  span  of 
S')  ft.  10  in.    The  elevation  of  the  lower  chord  is  110 


Showint  concrete  and  terra  cotta  floori  In  place. 

and  the  elevation  of  the  toi)  of  the  roof  is  131.10.  The 
main  floor  is  placed  at  l-llevation  22.  b'rom  this  it  will 
be  readily  seen  that  the  ticket  lobby  is  an  exception- 
ally airy  and  lofty  room,  the  height  of  the  ceiling  giv- 
ing (piite  an  impressive  effect.  Tlie  ceiling  of  the  ticket 
lol)by  and  that  of  the  ramp  chamber  is  fornu'd  of 
(iustavino  tile  construction.  This  material  and  method 
of  construction  was  used  in  the  State  Capital  building 
at  St.  I'aul,  Minn.,  over  fourteen  years  ago.  The  work 
is  just  as  sound  to-day  as  when  it  was  erected,  in  spite 
of  the  fact  that  it  has  received  no  attention  or  repair 
since  that  time.  The  material  is  built  up  of  .small 
laminated  sciuares,  somewhat  like  tile,  and  is  cement- 
ed in  place.  It  sets  very  rapidly  and  will  sustain  an 
exceedingly  heavy  load.  It  is  light  in  color  and  quite 
jileasing  in  eflect. 

Roof. 

The  tool'  i>  i.,oiuil  on  structural  .■'leel  tru>.--t.-.  lire- 
proofed  with  gunite,  and  is  constructed  of  terra  cotta 


and  covered  by  a  standar<l  Barrett  Specification  roof. 
The  Carniichael  \\'ateri)ro<>fing  Co.,  Ltd.,  were  award- 
ed the  roofing  and  waterprfxjfing  contract,  and  Mr. 
Carmichael  states  that  everything  was  plain  sailing, 
with  no  trouble  of  any  kind  arising  throughout  the 
job . 

Roof  light  is  secured  by  means  of  numerous  sky- 
lights.  These  are  con.structed  of  steel  and  copper  and 


West  wins  showing  central  roof  truues. 

are  glazed  with  heavy  wired  glass.  .Ml  of  the  sky- 
lights are  provided  with  the  usual  intlustrial  type  of 
ventilators.  Ten  dormer  windows  have  been  construct- 
ed in  the  roof  of  the  centre  section  of  the  building. 

It  is  interesting  to  note  that  the  exterior  stone  col- 
umns located  at  the  main  entrance  of  the  station  are 
formed  of  the  largest  stones  ever  turned  in  Canada. 
The  columns  are  5  ft.  in  diameter  and  are  32  ft.  high, 
exclusive  of  capital  and  base.  Each  one  is  construct- 
ed of  three  superim])osed  sections,  (See  initial  illus- 
tration), each  of  which  is  formed  of  a  stone  wcitrhintr 
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Roof  truss  over  ticket  lobby. 

about  30  tons  in  the  rough,  and  between  18  and  19  tons 
finished.    A  special  plant  was  constructed  at  Sarnia. 

Ont..  to  handle  this  work. 

Elevators 
In  the  plans  provision  is  made  for  twenty  elevators 
oi   ilifferent  capacities,  freight    and    passenger.    The 
elevator  shafts  and  pits  are  completed,  but  the  eleva- 
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Toronto  Union  SUtion— Photo  of  exterior  from  nortfi  east  corner,  tal<en  July,  1918. 


tors  have  not  as  yet  been  installed.  An  escalator  type 
of  elevator  is  provided  to  handle  baggage  from  the 
basement  to  the  ground  floor.  The  stairways  through- 
out are  constructed  of  ornamental  iron  work  and  are 
well  designed  with  an  easy,  low  riser  and  a  good  broad 
tread. 

All  air  in  the  building  is  washed.  Batteries  of  air 
washers  are  located  in  the  basement  and  absolutely 
pure  air  is  assured.  All  foul  air  is  drawn  off  each 
room  through  galvanized  iron  air  ducts,  by  means  of 
suction  fans  located  in  the  basement. 

All  of  the  lavatories  are  supplied  with  hot  water 
from  independent  hot  water  heaters  in  the  basement. 

Most  of  the  roughing  in  for  the  plumbing  has  been 
completed.  Some  of  the  plumbing  fixtures  have  been 
installed,  and  from  these  one  would  judge  that  only  the 
most  modern  type  of  fixtures  of  the  highest  class  will 
be  accepted.  The  plumbing  contract  is  in  the  hands 
of  Wells  and  Newton,  of  New  York,  and  the  work- 
manship in  this  trade,  as  in  all  the  others,  is  of  the 
highest  class. 

The  structural  steel  contract  was  carried  out  by 
the  Canadian  Bridge  Company,  and  amounted  to  a 
total  of  about  5,900  tons.   Each  wing  recpiired  about 


1,700  tons  of  steel.  When  one  realizes  that  the  centre 
span  of  the  Quebec  bridge  contains  about  5,500  tons 
of  steel,  it  may,  perhaps,  be  easier  to  realize  just  how 
much  5,900  tons  of  steel  is.  The  structural  steel  was 
l)ainted  with  a  field  coat  of  graphite  paint. 

The  building  is  equipped  with  the  most  modern 
system  of  fire  alarms  obtainable  and  it  will  be  impos- 
sible for  a  fire  to  break  out  in  any  part  of  the  building 
without  being  instantly  detected. 

No  one  can  go  through  the  building  without  being 
impressed  with  the  general  excellence  of  the  work. 
No  ex]5ense  has  been  spared  in  the  slightest  detail  to 
make  the  new  station  a  model  of  models.  It  is  an  out- 
standing example  of  the  art  of  the  architect  and  the 
craft  of  the  builder. 

The  plans  and  specifications  were  prepared  by  the 
'J'oronto  Terminal  Architects,  of  Montreal,  an  asso- 
ciation formed  by  the  firms  of  Ross  &  Macdonald  and 
Phigh  G.  Jones.  Mr.  John  M.  Lyle  is  the  Toronto 
associate.  The  general  contractors  are  P.  Lyall  &  Sons 
of  Montreal  and  Toronto.  The  cut  stone  was  supplied 
by  Geo.  Oakley  &  Son.  The  engineering  features  of 
the  work  throughout  have  been  in  charge  of  Mr.  J. 
R.  Ambrose,  chief  engineer,  Toronto  Terminals  Co. 


A  close-up  view  of  the  main  entrance  to  Toronto's  handsome  new  station. 


October  !l,  11) IS 


THE    CONTRACT    RECORD 


MM 


Notes    on    the    Desirable    Depth    of    Water 

Available  in  Harbors  so  as  to  Permit  of 

Development  in  Ship  Dimensions 

By  A.  D.  Swan,  M.  Inie.,  C.E.,  M.  I.  Mech.  E..  M.  E.  1.  C* 


AMONC;  the  most  important  (|uestions  affecting 
practically  the  whole  of  our  ports,  are,  it  seems 
to  me,  (1)  The  depth  of  water  available  so  as 
to  permit  of  the  most  desirable  developments 
in  ship  dimensions,  and  (2)  The  provision  of  the  i)roper 
mechanical  etiuipment  at  the  ports  in  order  to  facili- 
tate the  most  rapid  loading  and  discharging  of  cargoes 
l)ossil)le. 

(1)  The  Most  Desirable  Depth  of  Water. 

Just  previous  to  the  ctnnmencemcnt  o{  the  war, 
this  subject  was  beginning  to  receive  a  good  deal  of 
attention,  but  during  the  last  four  years  it  has  of 
course  l)een  a  c|uestion  of  building  ships  in  the  quick- 
est way  possible  to  suit  the  present  depths  of  our  har- 
bors and  docks.  Having  peace  conditions  in  view, 
however,  I  think  that  the  ports  which  make  provision, 
in  the  construction  of  new  works,  to  permit  of  vessels 
of  greater  draught  than  those  regularly  in  use  now, 
would  reap  material  benefit,  and  that  if  the  restrictions 
imposed  by  the  depth  of  water  in  harbors  and  docks 
were  removed,  shipbuilders  would  immediately  com- 
mence building  vessels  of  much  greater  depth  than 
those  at  present  being  turned  out,  as  from  the  studies 
and  opinions  of  some  of  the  most  eminent  shipbuild- 
ers and  naval  architects  of  this  day,  cargoes  and  i)ass- 
engers  could  be  carried  at  ])robably  somewhere  about 
half  the  cost  if  our  harbors  were  deepened  so  as  to  al- 
low of  a  very  considerable  increase  in  the  draught  of 
the  vessels.  This  was  very  ably  referred  to  in  "En- 
gineering," about  the  beginning  of  1914,  regarding  in- 
(|uiries  made  by  the  Dominion's  Royal  Commission  on 
this  subject,  and  a  memorandum  by  Lord  Pirrie,  with 
s]jecial  reference  tt)  the  influence  of  depth  of  harbors 
on  the  dimensions  of  ships  and  on  the  cost  of  ocean 
transport.  Lord  Pirrie  expressed  a  preference  for  at 
least  45  ft.  as  the  minimum  depth  which  harbor  en- 
gineers should  recommend  and  wt)rk  for,  because,  al-  . 
though  at  the  present  moment  40  ft.  might  be  a  satis- 
factory minimum  working  depth,  the  demand  from 
shipping  using  the  ports  would  grow  so  steadily  as 
to  make  45  ft.  necessary  before  even  this  depth  could 
be  achieved  The  limitations  imposed  by  depth  of  chan-. 
nels.had  involve^,  his  Lordship  pointed  out,  a  more 
ra])id  increase  in  the  length  and  breadth  of  modern 
ships  than  in  the  draught;  and  yet  that  increase  in 
draught  would  yieUl  more  important  advantages  than 
the  augmentations  oi  other  dimensions.  As  to  the  ac- 
tual effect  of  'increased  draught  on  the  economy  of 
ships,  Sir  John  Biles  gave  to  the  Dominion  Commis- 
sion some  suggestive  <lata  and  with  your  permission  I 
beg  to  give  the  following  extract: 

"Sonic  years  ajfo  Sir  John  Riles  tackled  the  problem  and 
presented  to  the  Institution  of  Naval  .Vrchitects  a  Incid  case 
in  favor  of  increased  depth.  His  paper  on  that  occasio'i  took 
as  a  basis  a  MW  ft.  car^o-carrier  of  28  ft,  dran^lit  and  12 
knots  speed.  By  .increasing  the  length  of  the  ship  to  TOO  ft. 
without  increasing  the  draught  the  actual  cost  of  car^jo- 
cr.rrying  would  be   increased   from  8.6s.   lo  11.8s.  per  ton   of 

*Consnltlns:  Bnifineer,  Montreal 


a  ."i.OOO  sea-mile  voyage,  whereas  were  the  draught  increase'! 
in  correct  ratio  to  the  length  of  the  ship  the  cost  would  be 
reduced  from  8.0s.  in  the  500-ft.  ship  to  7s.  per  ton  in  the 
case  of  the  700-ft.  steamer.  In  other  words,  advance  in  size, 
including  depth  of  hull,  if  rendered  possible  by  deeper  chan- 
nels and  harbors,  would  convert  the  loss  of  8.6s.  in  the  700- 
ft.  ship  to  a  gain  of  1.6s..  as  compared  with  a  500-ft.  ship 
on  a  5.000-niile  voyage.  Sir  John  Biles  made  further  inter- 
esting investigations  specially  for  the  Dominion's  Royal  Com- 
mission, the  type  ship  in  this  case  being  a  passenger  and 
cargo-steamer  of  490  ft.  and  of  14  knots  speed.  The  length 
of  voyage  assumed  was  3.000  sea  miles,  and  a  comparison 
was  made  between  two  conditions,  one  involving  a  constant 
draught  of  28  ft.  3  in. — although  the  length  might  range  up 
to  1,000  ft. — and  the  other  a  draught  varying  as  the  length. 
It  was  found  that  in  a  700-ft.  ship  the  cost  of  transport  per 
ton  in  a  ship  in  which  draught  was  limited  (38  ft.  3  in.)  was 
one  and  a  half  times  as  great  as  that  in  a  ship  of  the  same 
length,  but  of  proportionate  draught.  In  a  900-ft.  ship  the 
cost  was  twice  as  great,  and  in  a  1.000  ft.  ship  it  was  two 
and  a  half  times  as  great.  This  is  accountable  from  first 
principles.  Sir  John  pointed  out  that  the  weight  of  hull  for 
the  restricted-draught  vessel  increased  much  more  rapidly 
than  the  displacement.  The  beam  could  not  be  increased 
in  the  same  ratio  as  the  length,  or  the  stability  conditions 
would  be  interfered  with.  Before  a  great  length  was  reach- 
ed, the  dead  weight  carried  no  longer  increased  as  the  length 
of  the  vessels  increased,  but  began  to  decrease  relatively. 
Further,  the  excessive  proportion  of  breadth  to  draught  in 
the  large  vesel  of  restricted  draught  was  bad  from  the  point 
of  view  of  resistance,  and  therefore  those  running  costs 
which  depended  on  the  power  of  the  machinery  were  con- 
siderably increased.  In  this  line  of  reasoning  there  is  full 
justification  for  future  Britannics.  especially  if.  as  Lord  Pir- 
rie rightly  points  out,  harbors  are  developed  to  suit  the  real 
economic  needs. 

"Lord  Pirrie  pleaded  for  an  increase  in  depth  of  har- 
bors to  at  least  4.'5  feet.,  but  in  Professor  Bile's  1,000-ft.  ship 
the  actual  draught  works  out  at  .'>7  ft.  6  in.,  if  the  most  de- 
sirable draught  is  to  be  adopted.  If  the  draught  cannot  be 
varied  as  the  linear  diniensi(jns.  the  fullest  economy  cannot 
be  realized.  For  instance,  assuming  that  a  harbor  had  a 
working  draught  of  40  ft.,  as  suggested  by  Lord  Pirrie  as 
immediately  necessary,  the  dimensions  corresponding  to  this 
draught  for  a  14-knot  ship  would  be  about  700-ft.  by  87  ft. 
by  71  ft.  4  in.  depth.  Were  the  dimensions  increased  without 
augmentation  of  draught,  the  cost  of  carrying  cargo  would 
be  rapidly  increased,  and  thus  it  becomes  interesting  to  in- 
vestigate the  most  economical  length  for  ships  of  a  given 
speed.  In  the  case  of  a  12-knot  purely  cargo  ship  there  would 
according  to  Sir  John  Biles,  be  no  appreciable  variation  be- 
tween TOO  ft.  and  800  ft.  In  a  14-knot  vessel  the  economical 
length  would  be  700  ft.  if  there  were  no  revenue  from  pass- 
engers; but  if  the  vessel  were  full  of  passengers,  a  1.000-ft. 
ship  would  be  as  economical  as  a  750-ft.  vessel  if  possible 
reductions  would  be  made  in  the  weight  of  hull  of  the  for- 
mer, due  to  improvements  in  construction.  .\t  17  knots  the 
economic  length  for  cargo-carrying  without  passengers  would 
be  800  ft.,  and  with  passengers  a  1,000-ft.  ship  would  give 
about  the  same  economy  as  an  800-ft.  ship.  For  a  20-knot 
speed  the  most  economical  length  would  be  about  950  ft. 
for  cargo  revenue  only,  so  that  a  1,000-ft.  ship,  when  carry- 
ing passengers,  would  certainly  not,  in  Sir  John's  view,  be 
above  the  economical  length.  ,\  1.000-ft.  ship  requires  a 
draught  of  57  ft.  6  in.  if  the  correct  proportions  be  adopted. 
No  doubt  some  reduction  in  this  draught  would  result  from 
a  rediiction  in  the  weight  of  structure,  but  Sir  John  seemed 
to  think  that  it  was  not  unreasonable  to  predict  that  within 
twenty  or  thirty  years  a  depth  of  hart>or  of  60  ft.  could  be 
profitably  employed. 

"This  view  is  the  more  justified  in  consequence  of  the 
steady  increase  in  the  number  of  large  ships  being  built  and 
in  process  of  construction.     The  Dominion's  koyal  Comniis- 
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sion  also  desired  to  get  information  regarding  the  effect  of 
speed  as  well  as  dimensions  on  the  cost  of  transport.  It 
was  not  difficult  for  Sir  John  Biles  to  make  it  quite  clear 
that  the  cost  of  transport  advances  with  increase  of  speed. 
He'  was  able  to  establish  that  the  augmentation  in  the  cost 
of  transport  under  such  conditions  would  be  much  less  in 
the  longer  than  in  short  ships  were  the  draught  according 
to  linear  dimensions  and  not  arbitrarily  limited.  Assuming 
an  increase  in  speed  from  14  to  17  knots,  he  showed  that  the 
cost  per  ton-mile  was  increased,  in  the  case  of  the  600-ft. 
ships,  63  per  cent.,  in  the  700-ft.  ship  .33  per  cent.,  and  in  the 
900-ft.  ship  and  1,000-ft.  ship  18  per  cent.  The  same  reduced 
rate  of  increase  was  notable  in  the  advance  in  speed  from 
17  ton  to  20  knots.  In  the  case  of  the  700-ft.  ship  the  cost 
per  ton-mile  of  running  was  more  than  doubled,  for  the  800- 
ft.  ship  it  was  50  per  cent.,  for  the  900-ft.  ship  30  per  cent., 
and  for  the  1,000-ft.  ship  17  per  cent,  greater  than  for  17 
knots.  It  was  pointed  out  further  that  it  was  exceedingly 
difficult  to  estimate  what  increased  revenue  was  raised  from 
passengers  on  account  of  augmented  speed,  but  it  seemed  to 
Sir  John  not  at  all  improbable  that  in  vessels  of  1,000  ft.  long 
and  20  knots  speed  the  extra  cost  of  carrying  cargo  might 
be  more  than  balanced  by  the  extra  passenger  revenue.  But 
his  conclusion  was  that  such  vessels  would  not  be  built  with 
advantage  unless  the  harbors  were  deepened  to  draughts 
corresponding  to  the  depth  of  ships  associated  with  economic 
length."  , 

II. — The  Provision  of  the  best  Mechanical  Equipment 

in  order  to  Facilitate  the  most  Rapid  Loading  and 

Discharging  of  Cargoes  Possible. 

This  is  a  subject  which  I  have  been  giving  a  little 
attention  for  some  time  past,  and  in  June,  1917,  I  wrote 
practically  all  of  the  most  important  Port  authorities 
in  Great  Britain,  as  well  as  abroad,  inquiring  as  to 
whether  those  Port  authorities  were  extending  their 
mechanical  equipment  or  otherwise,  and  at  the  same 
time  I  wrote  many  of  the  largest  steamship  companies 
asking  their  opinion  on  the  advantages  or  disadvant- 
ages of  Port  authorities  equipping  their  harbors  and 
docks  with  modern  machinery,  and  in  almost  every 
instance  1  was  informed  that  considerable  new  electric 
appliances  were  being  provided  at  the  ports  in  Great 
Britain  and  some  of  the  largest  .shipping  companies 
wrote  me  that  if  my  views  were  given  effect  to,  they 
would  increase  di.saptch  by  from  10  to  25  per  cent.  At 
one  port  alone,  fifty-six  new  electric  cranes  of  the 
most  modern  type  had  been  recently  installed,  while 
at  another  British  port  new  equipment  was  under  or- 
der from  America.  In  a  paper  on  this  subect  of  "Port 
Equipment,"  read  before  the  Institution  of  Civil  En- 
gineers by  Sir  John  Purser  Griffiths,  M.  Inst.  C.  E.,  he 
stated : 

"Our  portal  authorities  have  been  slow  in  realizing  the 
importance  of  rapid  dispatch  in  loading  and  clearing  ships 
frequenting  their  ports.  They  have  frequently  checked  the 
extension  of  port  equipment  by  excessive  charges,  forgetting 
that  it  is  not  so  much  making  a  profit  out  of  such  appliances 
which  should  be  sought  as  making  the  port,  as  a  whole,  more 
efficient  and  economical. 

"Shore  equipment  is  essential  for  the  handling  of  mater- 
ials on  shore,  and  for  hastening  the  clearing  of  wharves  and 
sheds.  This  is  as  essential  as  the  discharging  of  the  vessel, 
for  if  the  landed  cargoes  are  not  rapidly  removed,  the  dis- 
charge of  the  vessel  is  delayed  for  want  of  quay  space  upon 
which  to  land  the  cargoes.  The  congestion  of  our  ports,  from 
which  the  nation  has  suffered  during  the  present  war,  has 
been  largely  due  to  imperfect  facilities  for  handling  the  goods 
when  landed." 

As  long  ago  at  the  Engineering  Conference,  in 
England,  in  1907,  the  late  Sir  William  White  made 
the  following  striking  remark :  "As  a  looker-on,  it  has 
been  obvious  to  me  for  many  years  that  greater  rap- 
idity in  dealing  with  cargoes  must  be  the  essence  of 
success  in  commercial  operations."  Undoubtedly,  the 
controlling  condition  of  the  profitable  rjnning  of  car- 
go-steamers, is  the  time  they  must  remain  in  port  for 
the  purpose  of  loading  or  discharging  cargo,  and  now 


when  freight  rates  are  so  high,  any  machine  that  can 
save  a  few  hours  in  loading  or  di.scharging  a  vessel, 
would  undoubtedly  more  than  pay  for  itself  on  one 
or  two  trips. 

The  ports  where  vessels  can  get  the  most  rapid 
dispatch,  both  in  loading  and  unloading,  soon  become 
popular  with  shipowners  and  freights  to  such  ports 
are  invariably  favorably  influenced.  Ports  are  simply 
commercial  enterprises,  and,  as  supply  creates  demand, 
the  measure  of  business  is  rapidly  increased  where 
cargoes  are  handled  expeditiously,  and  where  a  port, 
by  modern  equipment,  can  accomplish  this  cheaply  or 
more  rapidly  than  other  ports,  it  is  certain  to  increase 
its  amount  of  traffic  and  establish  new  traffic  which 
might  otherwise  have  passed  in  other  directions. 

In  considering  whether  a  port  can  be  profitably 
handled  or  otherwise,  and  in  studying  the  various  or- 
iginal costs  and  sources  of  revenue  to  be  derived  there- 
from, it  must  be  remembered  that  the  quay  or  pier 
walls  are  generally  the  most  expensive  item;  conse- 
quently, when  these  walls  are  completed,  the  amount 
of  traffic  which  can  be  rapidly  passed  over  them,  gen- 
erally decides  whether  the  enterprise  is  a  commercial 
success  or  otherwise. 

In  the  latter  end  of  1913  I  had  some  discussion 
with  the  directors  of  the  Hamburg-American  Line,  in 
regard  to  port  equipment,  and  one  point  I  raised  was — - 
"What  was  the  reason  that  their  company  did  not  ad- 
vocate or  desire  mechanical  equipment  at  any  of  the 
Americans  ports,  such  as  New  York,  Boston,  etc., 
while  to  my  personal  knowledge,  in  discussing  the 
same  question  a  few  years  previous  with  their  repre- 
sentatives in  Great  Britain,  they  advocated  that  ports 
should  be  eqiujjped  with  all  the  most  modern  mach- 
inery posible."  In  those  days,  comparatively  speaking, 
labor  was  cheap  in  England  compared  with  America, 
and  if  their  views  had  been  the  very  reverse  and. they 
advocated  equipment  in  America  where  labor  was  ex- 
pensive, I  could  have  understood  the  matter,  but  event- 
ually it  transpired  that  their  steamers  were  so  well 
equipped  with  up-to-date  ship  equii)ment  that  they 
hoped  to  be  able  to  capture  the  trade  of  Boston  and 
other  ports  by  outstripping  the  rival  lines  who  might 
depend  more  on  port  equipment  supplied  by  the  har- 
bor authorities.  It  seems  to  me  the  reason  was  very 
subtle  and  I  believe  I  am  correct  in  stating  that  the 
German  Company  actually  advised  the  Boston  port 
authorities  that  it  did  not  desire  permanent  shore 
equipment  established,  as  of  course,  if  the  port  author- 
ities supplied  the  equipment,  then  all  the  steamship 
lines  would  have  been  competing  in  the  open. 

In  construction  work,  as  a  matter  of  policy,  I  have 
invariably  worked  all  the  cranes,  and  such  like  mech- 
anical equipment,  right  through  the  twenty-four  hours, 
working  either  two  or  three  shifts,  thereby  saving  trou- 
ble with  the  labor  by  giving  shorter  hours  and  getting 
a  greater  output  from  the  machines  with  proportionate 
increase  of  profit. 

I  do  not  propose  entering  into  detail  as  to  which 
class  of  equipment  should  be  provided  as  difTereiit 
ports  have  different  phases  of  traffic,  and  what  might 
be  eminently  suitable  to  one  port  might  be  entirely 
unsuitable  to  another ;  each  must  be  considered  sep- 
arately. Generally  speaking,  however,  electric  cranes 
seem  to  be  most  favorably  looked  upon  as  they  can 
be  utilized  for  so  many  different  purposes.  As  an  in- 
stance of  this,  I  might  mention  that  at  the  Avonmouth 
Docks,  Bristol,  after  much  consultation  with  shipown- 
ers and  stevedores,  we  provided  on  the  roof  of  each  of 
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the  imijort  sheds,  six  moveable  electric  jib-cranes, 
where,  from  their  commanding  positions,  they  could 
either — 

Take  carpo  from  the  hold  of  the  vessel,    and 
de])osit  it  direct  either  into   railroad  cars  or 
on  to  the  quays. 
Take  cargo  on  to  tlie  {irouiid  floor  of  tin-  shed. 
Take  carjjo  on  to  the  second  floor  of  the  shed. 
'I'ake  cargo  on  the  flat  riKif  of  the  shed  if  the 
goods  were  non-perishable. 
5.     Or  the  same  cranes  could  transfer  goods  from 
any  part  of  either  of  the   shed   flof)rs  to  the 
floor  above  or  below  it. 
Some  three  or  four  years  ago,  when  visiting  South 
y\nicrica,    in   connection   with   harbor   matters,    I    was 
agreeably  siir])rised  to  liiid  certain  of  their  large  ports 
e(pii])])ed  with  the  most  modern  and  up-to-date  mach- 
inery for  the  ra])id  handling  of  cargo,  and,  in  my  opin- 
ion, our  port  authorities  would  be  well  advised  to  lose 
no  time  and  spend  as  lavishly  as  possible  in  e(iuip])ing 
their  jiorts  with  the  best  machinery  that  engineering 
knowledge  and  experience  can  sup])ly. 


Mr.  Anglin  Persists  in  his  Greater   Produc- 
tion Scheme 

B.\eKi:i)  up  by  the  Montreal  Builders'  Kx- 
change,  Mr.  J.  V.  Anglin,  the  ])resident,  has 
|)iaced  before  the  Federal  (jovernment  a  com- 
prehensive scheme  for  utilizing  contractors' 
idle  eepiipment  in  cultivating  extensive  lots  ui  land 
near  Canadian  cities.  The  operations  were  to  be  under 
expert  agriculturists'  direction,  and  Mr.  Anglin  ob- 
tained the  co-o])eration  of  many  of  the  foremost  auth- 
orities on  the  subject.  It  was  contended  that  such  a 
scheme  would  not  only  provide  much  needed  food,  but 
would  return  good  profits. 

The  result  of  the  efforts  of  Mr.  Anglin  was  the 
formation  of  the  Inland  Cultivation  As.sociation,  the 
Rockland  grou])  of  which  arranged  on  Sept.  2tSth  for 
a  demonstration  of  different  tyi)es  of  tractors  on  land 
just  outside  Montreal.  The  machines  ploughed  u|)  a 
considerable  tract  of  Jand,  moving  pictures  being  taken 
of  the  operation. 

The  Association  has  in  view  an  extension  of  the 
work  just  commenced,  bringing  into  cultivation  not 
only  unused  sub-divided  land,  but  unused  farm  land, 
and  ultimately  to  get  to  work  on  jjrairie  lands.  The 
scheme  is  an  ambitious  one,  and  Mr.  .\nglin  has 
brought  it  to  the  present  stage  in  face  of  very  great 
difliculties. 

.\fter  the  demonstration  there  was  some  speech- 
making.  Mr.  H.  B.  'J'homson,  the  Food  Controller,  who 
has  backed  up  the  ])lan  from  the  start,  told  of  how  he 
had  been  approached  last  January  by  Mr.  Anglin.  Mr. 
Thomson  at  once  realized  the  importance  of  it,  large- 
ly from  the  contractors'  point  of  view.  Contractors 
were  men  who  handled  their  business  in  a  business- 
like manner.  They  had  to  know  the  cost  of  everything 
they  did,  ami  keej)  track  of  every  expenditure.  .\t  that 
time  also  the  ipiestion  of  the  lack  of  agricultural  labor 
was  facing  them  in  every  part  of  Canada.  Contractors 
had  a  certain  following,  and  they  were  able  to  handle 
what  was  called  diluted  labor  better  than  any  others 
in  the  country.  The  contractor  could  go  on  the  job 
with  all  his  own  foremen,  and  could  handle  farming 
just  as  he  could  any  other  job.  L'nder  each  foreman 
the  necessary  men  could  be  worked.  The  idea  had 
ajipealed  to  the  sjieaker  very  stronglv,  beciusr  there 


,was  a  great  deal  of  idle  land  adjacent  to  cities  and 
towns  throughout  the  country.  Mr.  Anglin  had  desir- 
ed to  get  the  project  launched  last  spring,  but  unfor- 
tunately was  unable  to  do  .so.  He  had  stayed  with  it, 
however,  and  they  were  seeing  before  them  the  results 
of  practically  nine  months'  work.  If  it  were  possible 
to  secure  200  towns  and  cities,  each  to  take  care  of 
2,000  acres  of  idle  land  in  the  vicinity,  this  would  mean 
about  nine  million  dollars  worth  of  jfrain,  calculating 
20  bushels  to  the  acre. 

Mr.  William  Rutherford,  treasurer  of  the  associa- 
tion, after  referring  to  the  original  attempt  made  by 
Mr.  Anglin  to  get  the  project  going  on  a  large  scale 
thrfmghout  the  Western  provinces,  spoke  with  admir- 
ation of  the  ])ersistence  with  which  Mr.  Anglin  had 
remained  with  the  plan  in  spite  of  every  discourage- 
ment.   No  one  could  i)Ut  $200  to  better  purj)osc>  than 


%►!» 


Mr.  J.  P.  Anglin 

by  taking  a  membership  in  the  association,  whether 
they  ever  saw  the  money  again  or  not.  The  utmost 
would  be  done  to  see  that  the  luembers  would  have 
the  return  of  their  money,  and  the  whole  affair  would 
be  run  on  the  most  economical  basis  possible. 

Mr.  .\nglin  stated  that  it  was  the  intention  to  give 
another  demonstration  when  the  weather  improved, 
showing  seeding  in  operation.  In  the  United  States, 
the  (iovernment  had  reduced  construction  work  not 
essential  to  the  war,  to  the  minimum,  leaving  available 
a  large  number  of  contractors  who  could  be  used  as 
supervisors  for  farm  work  on  a  large  scale.  It  was  the 
hope  of  the  organization  that  the  contractors  in  the 
United  States  woujd  take  to  the  idea.  Once  a  success 
in  Canada,  it  would  certainly  succeed  across  the  line, 
he  said.  Once  the  first  group  of  1,000  acres  was  ready 
for  cultivation,  some  contractor  would  be  helped  to 
start  another  grouj),  and  eventually  it  was  their  ' 
that  the  movement  would  become  Dominion-N'. 
when  the  real  lasting  result  of  the  campaign  would 
become  evident. 


The  .\dministrative  Commissioners  oi  .Montreal,  in 
their  efTorts  to  reduce  the  municipal  staff,  have  decid- 
ed to  cut  down  to  five  the  number  of  building  iii- 
tors.    The  seven  inspectors  have  all  been  given  n^ 
with  an  intimation  that  after  an  examination,  the  five 
ino-.t    .iiiiTin'icut    will    be    rc-i'ii.vi.w.t 
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Sign  Peace  at  Potsdam 


The  war  will  change  very  suddenly  from  the  ap- 
pearance of  a  close-drawn  struggle  to  an  absolute 
German  surrender.  .  .  .  There  are  three  absolutely 
essential  conditions  to  a  satisfactory  peace. 

The  first  is  that  Germany  shall  be  invaded.  Too 
long  has  she  been  led  to  suppose  that  she  is  invio- 
late.    This  delusion  must  be  shattered. 

The  second  is  the  occupation  of  Berlin  and  the 
signing  of  peace  at  Pots-dam,  in  the  very  hall  in 
which  the  plot' was  hatched. 

The  third  and  most  important  of  all  is  that  Ger- 
many must  pay  to  the  last  penny  the  expenses  her 
outrageous  conduct  has  cost  the  allies.  ■ 


This  is  both  policy  and  justice.  She  can  prepare 
no  other  war  while  she  has  such  a  debt,  and  she  will 
need  no  army  or  navy.  In  1915  she  planned  to  exact 
four  thousand  millions  from  France  alone. 

Revolution  could  only  bring  the  Social  Demo- 
crats to  the  top.  These  people  have,  with  a  small 
minority,  in  the  main  sustained  the  German  attack 
upon  her  neighbors.  We  owe  them  no  considera- 
tion. Whoever  rules  Germany  inherits  the  fruits  of 
her  criminal  conspiracy  against  the  world. 

— Sir  Conan  Doyle. 


Another  Private  Power  Project 

ENCOURAGED  by  the  recent  success  of  the  St. 
Lawrence  Power  Company,  the  New  York  & 
Ontario  Power  Company  has  applied  to  the  In- 
ternational Joint  Commission  for  approval  of 
its  plans  to  construct  a  dam  across  the  Little  River 
on  the  south  branch  of  the  St.  Lawrence,  at  Ogden 
Island.  Canadian  interests  raise  the  objection  that  the 
dam  would  seriously  affect  navigation,  and  it  is  the 
intention  of  the  government  and  the  Dominion  Marine 
Association  to  oppose  the  company's  application. 

The  St.  Lawrence  River  has  enormous  potentiali- 
ties that  should  be  developed  in  the  most  efficient  and 
economical  manner  for  future  generations.  The  Can- 
adian and  American  governments  should  keep  the  con- 
trol of  the  river  in  their  own  hands.  The  war  neces- 
sity plea  of  the  St.  Lawrence  Power  Company  cannot 
be  urged  in  the  case  of  the  New  York  and  Ontario 
Power  Company.  We  in  Canada  are  looking  forward 
to  the  time  when  the  St.  Lawrence  Canal  system  will 
be  deepened  to  permit  the  navigation  of  ocean  going 
ships  of  large  type  from  the  Atlantic  to  the  Great 
Lakes,  and  we  should  fight  to  the  utmost  the  grant- 
ing of  any  concession  that  will  afifect  this  undertak- 
ing. 

The  i)lans  of  the  New  York  &  Ontario  Power  Com- 
pany will  mean  the  withdrawing  of  30,000  cubic  feet 
of  water  per  second  from  the  main  channel  which 
would  mean  a  reduction  in  level  of  1.6  feet.  The  com- 
pany claims,  however,  that  the  proposed  new  embank- 
ment would  not  only  provide  for  this,  but  would  add 
three  to  five  inches.  Capt.  W.  S.  Daily,  of  Ogdens- 
burg,  stated  that  from  his  experience  of  forty  years  in 
navigating  the  north  channel,  he  felt  convinced  that 
the  construction  of  the  proposed  embankment  between 
Ogden  and  Canada  Islands  would  materially  improve 
the  navigation  of  the  channel  by  increasing  the  flow 
of  water  and  straightening  out  the  curves. 

Capt.  Geo.  Bottom,  of  Kingston,  Master  Mariner 
of  the  Canadian  Steamship  Company,  claims  that  if 
the  velocity  of  the  current  in  the  north  channel  were 
increased  one-half  by  the  construction  of  the  proposed 
embankment,  it  would  be  impossible  for  the  slower 
boats  in  the  service  to  go  up  this  channel.  The  side 
draught  would  also  con.stitute  a  menace  to  barges  be- 
ing towed  by  tugs. 

The  total  cost  of  the  project,  based  on  1917  prices, 
is  placed  at  $2,639,000. 


Canada's  Grounds  of  Opposition 

The  Dominion  Government  is  opposing  the  com- 
pany's application  on  the  grounds  that : 

■  (Ij  It  will  interefere  with  the  full  and  economic 
development  of  the  St.  Lawrence  system  as  regards 
the  navigation  thereof  and  the  power  potentialities 
therein,  which  are  common  to  both  bordering  coun- 
tries and  of  equal  advantage  to  each  country. 

(2)  It  will  interfere  with  the  complete  regulation, 
by  a  dam  at  Canada  Island,  of  the  level  and  outflow 
of  Lake  Ontario. 

(3)  The  future  development  of  the  river  will  neces- 
sitate the  acquisition  of  any  rights  the  applicant  may 
have  in  the  river,  and  the  Government  of  Canada  con- 
siders it  inadvisable  to  create  more. 

(4)  The  St.  Lawrence  River  has  enormous  potenti- 
alities that  should  be  developed  in  the  most  efficient 
and  economical  manner  for  future  generations.  Such 
a  piecemeal  ])olicy  as  ])roposed  is  not  in  conformity 
with  this  doctrine. 

The  Dominion  Government  claims  also  that  orig- 
inal grantees'  rights  from  the  applicants'  claim  title 
have  lapsed,  and  that  the  applicants,  as  successors,  are 
now  asking  something  entirely  different  from  the  priv- 
ileges granted  by  the  original  acts  of  the  Legislature 
of  New  York. 


Preserve  the  fruits  of  prosperity  thiough  a 
policy  of  thrift.  In  the  past  Canada  has  been 
too  much  a  nation  of  spenders.  We  should  now 
become  a  nation  of  savers.  If  after  this  flow  of 
prosperity  we  experience  acute  depression,  it  will 
largely  be  our  own  fault.  If  we  save  we  can 
weather  any  storm.  What  protection  shall  we 
have  if  we  fail  to  save  now?  What  excuse  shall 
we  have  to  offer?  The  door  of  opportunity  is 
now  thrown  wide  open  to  Canadians.  Wealth 
has  been  showered  upon  us.  Shall  we  let  it  alf 
go?  If  we  are  thrifty  we  shall  lay  aside  every 
surplus  dollar.  Let  us  save — for  Victory — and  for 
the  rainy  day  that  will  almost  surely  follow. 
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Roadway    Improvements    in    Ontario 

Extracts  from  Annual  Report  of  the  Depart- 
ment of  Public  Highways   for   the  Year  1917 

——^—^—^^^^^——^—^^——  By  W.  A  MacLean,  Deputy  Minister   ^-^— ^-^— ^— — ^^^— — ^^-^^— 


R()/\I)  ini])r()vcnicnt  was  materially  affected  by 
war  conditions  during:  the  year  1917,  more  es- 
pecially by  the  scarcity  of  labor,  high  wages, 
and  lack  of  railway  service  for  the  transporta- 
tion of  materials.  Financial  conditions  have  not  been 
entirely  unfavorable,  particularly  on  the  part  of  the 
rural  municipalities ;  but  road  work  has  been  largely 
restricted  to  that  which  could  be  carried  on  with  ex- 


An  Old  Gravel  Road  in  Middlesex  County, 
After  Scarifying,  Reshaping  and  Rolling 

])enditure  available  from  revenue,  and  bond  flotations 
for  this  purpose  have  been  very  limited  in  number 
and  amounts.  Labor  has  not,  in  some  localities,  been 
obtainable  for  the  proper  maintenance  of  roads  already 
constructed. 

Unnecessary  labor  of  all  kinds,  and  unnecessary 
expenditure  should  undoubtedly  l)e  avoided  in  time  of 
war,  not  merely  on  the  part  of  national  and  nuinici- 
pal  governments,  but  al.so  by  the  individual  citizen. 
.\cting  on   this   tjeTU'ral   pviiH-ijde,   the    Department 


^f 


Public  Highways  has  not  encouraged  road  con.struc- 
tion  or  expenditure  except  where  dictated  by  needs  of 
efficiency  and  economy.  It  is  recognized,  however, 
that  the  waste  of  time  in  transporting  goods  or  in 
driving  over  bad  roads  is  very  great ;  that  much  inef- 
ficiency is  created  by  bad  roads ;  and  that  because  of 
bad  roads  farm  produce  is  frequently  lost  or  much  de- 
l)reciated  by  inability  to  ]dace  it  on  the  market.  Road 
construction,  rightly  ajjplied,  is  a  useful  war  measure. 
Heasons  of  efficiency  in  transjjortation  render  it  expe- 
dient that  certain  roads  should  be  built  even  in  war- 
time: but  more  important,  that  others  already  inmr.  >\- 
ed,  should  be  properly  maintained. 

Road  mainteance  njcans  very  largely  that  .i  iJiiiiiid 
amount  of  time  and  effort  are  expended  on  the  repair 
and  inipriivement  of  roads  in  order  that  a  coini)aratively 
great  amount  of  time  and  energy  may  be  .^^avcd  in 
travel  and  transjxirtation  over  them;  in  order  that  still 
other  traffic  which  would  have  to  take  less  econo- 
mical routes  will  follow  the  improved  road;  and  in  or- 
der that  still  other  traffic  whicli  would  not  exist,  may 
be  created  and  developed.  ( iood  roads,  desirable  as  a 
matter  of  efficiency  in  time  of  peace,  arc  much  more 
necessary  in  time  of  war,  when  economy  of  men,  mon- 
ey and  labor  is  urgent.  White  the  extensive  con- 
struction of  new  roads  may  not  be  a  saving  in  man- 
])ower  within  the  j)eriod  of  the  war,  the  better  main- 
tenance of  existing  roa<ls  is  undoubtedly  a  j)rofitable 
war  measure.  The  strategy  of  war  is  largely  a  |)roblem 
in  roads;  and  that  princi])le.  rightly  understoo<l,  ex- 
tends in  soide  degree  to  the  remote  points  of  produc- 
tion throughout  the  I'-mpire. 

The  efforts  of  the  Department  of  Public  Highways 
have  been  energetically  devoted  to  organization  for 
road  development  after  the  war,  in  order  that  this 
important  public  work  may  be  utilized  as  far  as  j)Os- 
sible  in  the  adjustment  of  after-the-war  problems.  To 
this  end  surveys  are  being  made  for  Provincial  work, 
municiijal  organization  has  been  encouraged,  and  it  is 
anticipated  that  rapid  prijgress  will  be  made  at  the 
close  of  the  war  in  meeting  the  needs  and  opportunities 
of  better  roads. 

County  Roads  as  a  War  Measure. 

.\  class  of  roads  which  are  of  special  value  for  effi- 
cient transportation  are  those  radiating  from  cities, 
towns,  and  shipping  points;  for  it  is  on  these  that  traf- 
fic accumulates,  and  their  improvement  will  bring  the 
greatest  service  to  the  greatest  niunber.  .\s  shown  by 
traffic  charts  contained  in  the  .\nnual  Report  of  this 
Department  for  1015.  these  constitute  about  20  per 
cent,  of  the  roads  of  the  Province,  and  will  carry  about 
SO  per  cent,  of  the  traffic.  The  substantial  improve- 
ment <if  such  roads,  or  a  |Hirtion  of  them,  and  their 
maintenance  no  doubt  falls  within  the  definition  of  jus- 
tifiable war  measures. 

The  County  R<\id  System,  through  which  PrONnn- 
cial  subsidies  are  given  to  nwd  improvement,  is  an 
important  means  of  classifying  the  roads,  setting  apart 
the  more  heavily  travelled  market  roads  for  first  at- 
tention, and   thercbv   limiting   the   tendency   to  dissi- 
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pate  municipal  expenditure  in  disconnected  works,  and 
on  roads  carrying  comparatively  little  traffic.  Through 
this  system,  machinery  can  be  readily  applied  to  the 
work,   thereby   displacing  much   of  the   manual   labor 


The  urgency  with  which  cities  have  desired  the  im- 
provement of  the  main  roads  of  the  Province  has  also 
suggested,  in  a  marked  degree,  the  benefit  which  such 
main  roads  are  to  urban  centres.   Recent  highway  laws 


A  new  culvert  on  the 
Provincial  Highway 


and  teams  otherwise  required,  and  producing  better 
and  more  economical  results. 

County  road  systems  not  only  tend  to  efficiency 
and  economy  under  war  conditions,  but  will  also  play 
an  important  part  during  the  period  of  readjustment 
following  the  war,  when  unemployment  may  result, 
unless  adequate  preparation  is  made  to  meet  all  pos- 
sible contingencies  of  industrial  and  commercial  re- 
action. 

The  increased  carrying  capacity  and  utility  of  main 
roads  due  to  the  use  of  motor  vehicles  for  passengers 


of  the  Province  recognize  this  important  principle, 
and  provide  organization  whereby  cities  may  contri- 
bute directly  to  the  construction  and  maintenance  of 
main  roads  adjacent  to  and  radiating  from  them. 

The  tendency  of  municipal  organization  in  the  past 
has  been  to  .encourage  each  local  municipality  in  the 
belief  that  it  should  be  responsible  solely  for  the  roads 
within  its  boundaries,  as  a  city,  town,  village  or  town- 
ship ;  and  has  failed  to  recognize  sufficiently  the  com- 
munity of  interest,  obligation,  and  opportunity  for  bet- 
terment involved   in  county  organization.   So  far  has 


A  log  drag  in  use  on  a 

gravelled  section  of  the 

Provincial  Highway 


and  freight,  have  greatly  increased  the  direct  value  to 
cities  and  main  country  roads.  The  advan'^ages  of  good 
roads  in  relation  to  national  and  community  develop- 
ment have  been  generally  adopted  in  the  past,  but  not 
to  the  extent  which  now  marks  the  situation. 


this  spirit  existed  in  Ontario  that  cities  of  theProvince, 
upon  incorporation,  have  been  automatically  separated 
county  organization,  thereby  becoming  relieved  from 
their  obligations  with  respect  to  the  development  of 
the   larger   community    in    which    they    are  located. 
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County  organization  is  a  means  of  uniting  the  com- 
mon interests  of  a  series  of  local  municipalities  under 
one  body,  the  County  Cf)tnicil.  Under  these  circum- 
stances a  readjustment  has  become  necessary,  for 
which  purpose  "Suburban  Road  Systems"  were  auth- 
orized under  the  Ontario  Highways  Act,  thereby  seek- 
ing to  expand  the  usefulness  of  the  Ontario  municipal 
system  by  linking  up  cities  with  county  organization 
in  a  slight  degree. 

Provincial  Highways. 

The  first  section  of  the  Provincial  Highway  System 
as  authorized  by  the  Provincial  Highway  Act,  was 
taken  over  by  this  De])artment  on  August  21st,  1917, 
in  accordance  with  an  Ordcr-in-C'omicil  dated  Jidy  25, 


expected  to  provide  for.  As  this  heavy  traffic  is  that 
of  motor  vehicles  it  is  but  just  that  the  Provincial  con- 
tribution should  be  made  from  the  motor  vehicle  fund. 
As  with  county  roads,  a  plan  of  efficient  maintenance 
and  gradual  development  can  be  applied,  the  work  be- 
ing paid  for  from  annual  revenue.  When  traffic  be- 
comes so  great  at  any  point  that  maintenance  of  the 
existing  type  of  road  is  nn  longer  econmoical,  a  more 
permanent  surface  can  be  laid — but  the  foundati<jn 
work  <jf  widening,  grading,  drainage,  culverts,  etc.. 
will  be  already  in  place — and  paid  for. 

Motor  Vehicle  Traffic. 

Roads  are  built  for  traffic.    '1  he  cost  of  ruads  and 
also  the  public  value  rif  roads,  increases  in  proportion 


The  Wrong  Method.— 
Cleaning  a  municipal 
ditch,  and  placing  the 
excavated  material 
(sod,  muck,  etc.)  on 
top  of  a  fairly  good 
road.  This  practice  ob- 
structs travel  and  des- 
troys the  roads. 


1917,  and  of  which  statutory  notice  was  duly  given  to 
the  several  municipalities  affected,  and  in  the  Ontario 
Gazette  of  July  28th,  1917. 

This  portion  of  the  proposed  Provincial  Highway 
System  consists  of  what  is  locally  known  as  the  King- 
ston Road.  It  extends  from  the  easterly  boundary  of 
York  County  at  the  River  Rouge  to  the  Town  of  Port 
Hope,  a  distance  of  45.7  miles.  Portions  of  this  road 
within  the  incorporated  Towns  of  Whitby,  Oshawa, 
Howinanville  and  Newcastle  arc  ijcrmitted  to  remain 
under  the  local  authorities.  The  length  of  the  road 
actually  assumed  to  date  by  the  Province  is,  there- 
fore, 38.07  miles  within  the  Counties  of  Ontario  and 
Durham.  As  that  ])ortion  of  the  Kingston  Road  with- 
in York  County  from  Toronto  to  the  River  Rouge  is 
now  under  the  York  and  Toronto  Road  System,  the 
Kingston  Road  from  Toronto  to  Port  Hope,  a  distance 
of  56.1  miles,' is  thus  designated  for  improvement  and 
systematic  maintenance.* 

Provincial  highways,  such  as  propose<l  in  Ontario, 
are  not  intended  as  a  means  of  constructing  an  extra- 
vagant system  of  pavements  at  great  expense — but 
rather  as  a  means  of  economy,  and  of  more  equitable 
distribution  of  the  cost.  The  organization  is  intended 
for  roads  carrying  heavy  international,  and  heavy  in- 
terurban  traffic,  such  as  local  municipalities  cannot  be 

"Since  this  report  was  written,  the  following  sections  have  heen  added 
lo  the  Provincial  Iliuliway  System:  The  OttawaPrescott,  Napanec- Kings- 
ton,   Grafton  Belleville    and    IlaniiltonOuecuston    roads. 


to  the- traffic  over  them.  The  growing  value  of  the  pub- 
lic highway  is  reflected  by  the  increasing  number  of 
motor  cars  owned  in  the  Province.  The  motor  vehicle 
registration  in  1917  consisted  of  78,861  passenger  cars, 
and  4,929  commercial  vehicles,  a  total  registration  of 
83,790  motor  vehicles.  This  is  an  increase  of  29,415 
over  1916,  and  is  nearly  twice  the  registration  of  1915. 
Since  the  year  1911,  the  registration  has  approximate- 
ly doubled  every  second  year;  thus  registration  of  1913 
was  twice  that  of  1911,  and  the  registration  of  1914. 
nearly  double  that  of  1912.  While  this  rate  of  pro- 
gress cannot  continue  indefinitely,  there  is  still  much 
room  for  growth.  There  is  now  in  Ontario  one  car  for 
each  39  of  population  ;  the  average  in  the  United  States 
is  one  for  each  20  of  population.  The  greatest  number 
in  proportion  to  population  is  in  the  State  of  Iowa, 
where  there  is  one  car  to  each  9  of  population.  The 
agricultural  states,  rather  than  manufacturing,  con- 
tain the  greatest  number  of  cars  in  proportion  to  popu- 
lation. This  is  true  among  the  provinces  of  Canada, 
and  in  Saskatchewan  there  is  a  registration  of  one  car 
to  each  12  of  population.  In  Ontario,  the  registration 
shows  that  23.409  cars  are  owned  by  farmers,  an  in- 
crease of  11,835  in  1917. 

Heavy  Traffic  Highways. 

The  motor  truck  as  a  means  of  transportation  has 
come  into  recent  prominence  through  its  use  for  war 
purpose-i.   through    it<   application   to   freight   transfer 
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between  adjacent  cities  and  towns  and  over  routes 
from  fifty  to  one  hundred  and  fifty  miles  in  length. 
Indications  are  many  that,  coupled  with  roads  of  ade- 
quate strength,  the  motor  truck  will  become  an  ever 
increasing  factor  in  this  regard.  Giving  evidence  be- 
fore the  Railway  Commission  of  Canada  in  regard  to 
freight  rates,  it  was  recently  stated  by  railway  offi- 
cials that  the  influence  of  motor  trucks  on  local  freight 
adjacent  to  large  cities  is  very  great;  that  in  certain 
cases  steam  railways  now  receive  very  little  local 
freight  within  a  radius  of  fifty  tniles  from  large  cities 
having  systems  of  good  roads  adjacent  to  them,  as  it 
is  handled  by  motor  truck. 

Just   as   railways   were   compelled    to   use   heavier 


tion  of  commercial  needs.  It  is  not  good  business 
judgment  to  spend  large  sums  to  build  roads  to  the 
standard  of  a  few  trucks  of  excessive  capacity.  Trucks 
of  excessive  capacity  should  be  prohibited.  And  regu- 
lation is  particularly  desirable  with  respect  to  roads 
of  minor  importance,  and  at  seasons  of  the  year  when 
all  roads  are  weakened  by  moisture  and  frost. 

Bearing  Pressures  of  Soils. 

Dealing  with  roads  of  the  broken-stone  or  maca- 
dam type,  the  maximum  load  which  a  road  should 
carry  depends  in  the  first  instance  on  the  strength  of 
the  sub-soil.  There  is  much  variation  in  the  support- 
ing  strength   of  diflfercnt    soils,   and    under   different 


Concrete  truss  on  old 
stone  abutments,  de- 
signed by  Frank  Bar- 
ber, for  Coujity  of  York. 


rails  and  increased  strength  of  roadbed  to  carry 
heavier  trains  and  engines  of  the  Mogul  type,  so  will 
it  become  necessary  to  build  stronger  highways  to 
serve  the  traffic  of  heavy  motor  trucks,  particularly 
on  main  lines  between  cities  and  radiating  from  large 
centres  of  population.  The  wear  from  comparatively 
light  and  rapid  traffic  of  passenger  vehicles  is  first 
ai)parent  on  the  road  surface.  Heavy  trucks,  on  the 
other  hand,  while  recjuiring  durable  surfaces,  demand 
proportionately  durable  foundations.  Heavy  motor 
traffic  has  a  shattering  efTect  on  weak  foundations. 
The  depth  and  strength  of  foundation  is  a  primary 
consideration  in  jiroviding  roads  which  will  give  the 
motor  truck  freedom  to  enter  the  field  of  freight  trans- 
fer to  the  extent  tt)  which  it  is  economically  possible. 

The  cost  of  constructing  roads  is  largely  in  propor- 
tion to  the  depth  of  stone  required.  The  necessary 
depth  of  stone  will  depend  largely  upon  the  charac- 
ter of  the  sub-soil  over  which  the  road  is  laid — the  safe 
bearing  pressure  of  the  soil,  and  upon  the  maximum 
weight  of  loaded  trucks  permitted  to  use  the  road. 
The  maximum  weight  of  truck  is  a  controllable  factor, 
and  should  be  fixed  by  regulation . 

With  unlimited  funds,  roads  can  be  built  which 
will  sustain  unrestricted  traffic.  But  funds  available 
are  limited,  and  it  is  therefore  necessary  that  reason- 
able standards  be  fixed  and  strictly  enforced ;  and  that 
roads  be  then  designed  for  these  conditions. 

A  reasonable  maximum  weight  of  truck  should  be 
determined ;  one  which  will  serve  the  greater  propor- 


conditions  (jf  moisture  and  climate.  Thus  "clay"  may 
vary  from  hard-pan  to  clay  loam  ;  ond  a  dry  clay  will 
sup{)ort  a  much  heavier  load  than  when  wet. 

Safe  bearing  pressures  of  different  soils  have  been 
determined  in  a  general  way  for  masonry  structures. 
Experimental  investigation  with  special  reference  to 
road  surfaces  would  no  doubt  develop  useful  data ; 
hut  in  the  absence  of  more  direct  information,  the 
bearing  pressures  adopted  for  the  present  purpose 
are  those  of  the  general  Bridge  Specifications  of  this 
Department,  viz.,  gravel,  8  tons  per  square  foot ;  com- 
pact sand  or  firm  clay,  4  tons  per  square  foot ;  clay 
moderately  dry,  2  tons  per  square  foot;  wet  clay,  one 
ttni  per  square  foot ;  cjuicksand  or  wet,  yielding  soil, 
Yz  ton  per  square  foot. 

The  Road  Foundation. 

A  concentrated  wheel-load  is  carried  downward 
through  a  broken  stone  crust  to  the  sub-soil,  at  an 
angle  which,  it  is  estimated,  diverges  outward  at  about 
v?0  degrees  from  the  vertical.  Thus  the  effect  of  the 
"macadam"  crust  is  to  distribute  the  wheel-load  over 
a  greater  area  of  sub-soil ;  this  area  increasing  with 
the  depth  of  the  stone  crust.  The  depth  of  stone  in 
excess  of  the  layer  needed  for  immediate  surface  wear 
is  therefore  regarded  as  the  road  "foundation."  It  is 
the  layer  of  stone  artificially  laid  over  the  natural  sub- 
soil to  the  depth  necessary  to  sustain  an  unyielding 
surface . 

The  maximum  weight  of  vehicles  (apart  from  the 
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well  recognized  iiitltieiice  im  bridges)  thus  largely  de- 
termines the  depth  of  foundation  necessary  on  a  given 
road— the  dc{)th  of  foundation  varying  also  according 
to  the  nature  of  the  sub-soil,  and  particularly  in  north- 
ern climates,  the  season  of  the    year     during    which 


effect  of  this  load  <jn  roads  of  light  constructi' 
great— jmrticularly  in  wet  seasons. 

Steam  trucks,  with  steel  tires,  in  some  ca.-L,->  cor- 
rugated-, are- now  in  occasional  use.   As  an  instance,  a 

5-trjii    strain    wagon   in   running  order    with   fuel   and 


Broken  stone  road  un- 
ci e  r     construction     i  n 
Welland   County. 


lieavy  vehicles  may  use  the  road.  The  constant  pass- 
ing of  many  light  vehicles  will,  it  is  true,  influence  the 
foundation,  and  to  meet  this  condition  a  certain  "mass" 
is  required  ;  but  a  very  few  heavy  vehicles  may  shatter 
an  insufficient  foundation  and  thus  destroy  the  entire 
construction.  It  is  neces.sary,  therefore,  that  the  en- 
gineer should  know  whether  the  maximum  load  is  to 
be  6  tons,  10  tons,  15  tons,  or  20  tons;  particularly 
the  maximum  load  concentrated  on  one  axle  or  one 


water  weighs  about  6  tons,  10  cwt.,  with  about  2  tons, 
15  cwt.  on  the  front  axle  and  3  tons,  15  cwt.  on  the 
back  axle.  Practicallj'  all  the  load  would  come  on  the 
back  wheels,  so  that  when  loaded  with  5  tons  the  act- 
ual weight  on  the  back  axle  would  be  S  tons,  15  cwt., 
or  over  4  tons  7  cwt.  on  each  rear  wheel.  Motcjr  trucks 
carrying  15  tons  and  weighing  in  all  about  30  tons  arc 
being  manufactured. 

Military  experience  will  probably  indicate  the  most 


wheel;  and  also  the  width  of  tire  on  which  tuc  maxi- 
mum load  is  concentrated. 

Commonly,  a  motor  truck,  itself  weighing  5  tons, 
can  carry  a  load  of  7  tons,  making  12  tons  in  all.  Two- 
thirds,  or  8  tons  is  on  the  rear  axle ;  one-half  of  that 
load,  or  4  tons,  is  on  each  rear  wheel.    The  disruptive 


A  newly  finished  gravel 
road  in  Prince  Edward 
County. 


desirable  tyjjc  and  weight  oi  truck  for  future  industrial 
purposes.  The  great  majority  of  trucks  now  used  by 
the  French  armies  weigh  S}<  tons  empty,  and  7  to  8 
tons  loaded.  This  standard,  applied  to  road  construc- 
tion, generally,  would  effect  a  great  saving  in  cost  as 
compared  with  the  iv-v- ■'   '-    --  >">  *  ■--      -   • --Ti 
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unrestricted  loading  >will  involve.  If  military  prepar- 
edness demands  jirovision  for  heavy  artillery  loading 
of  20  tons  (and  the  tendency  is  still  upward)  a  more 
moderate  standard  should  be  enforced  with  respect 
to  the  great  network  of  purely  agricultural  and  indus- 


the  road  crust  is  solely  of  broken  stone  or  macadam 
construction . 

From  this  schedule  it  is  evident  that  12  tons  is  the 
maximum  load  which  can  be  carried  without  produc- 
ing an  excessive  tire  pressure ;  that  there  is  little  diffi- 


On  the  Hawkesbury- 
L'Orignal  Road. — Con- 
structed in  1917  by  the 
County  of  Prescott  and 
Russell. 


trial   roads  which  cannot  be  so  built  without  impos- 
ing an  unnecessary  financial  burden . 

The  Government  schedule  has  been  drawn  up  with  a 
view  to  the  traffic  law  of  Ontario,  which  permits  a 
maximum  load  of  12  tons,  or  Ay^  tons  on  one  wheel ; 
and  a  maximum  pressure  of  650  lbs.  per  in.  width  of 
tire.    The  general  assumptions  are :    That  two-thirds 


culty  in  providing  for  a  12-ton  load  on  gravel,  com- 
j)act  sand,  or  firm  clay;  that  clay  only  moderately  dry 
reqiures  a  crust  approximately  10  in.  in  thickness ;  that 
12  in.  will  take  care  of  a  6-ton  load  on  wet  clay ;  but 
that  16  in.  would  be  required  for  a  load  of  12  tons  (a 
condition  which  could  probably  be  taken  care  of  by  a 
Telford  base  and  broken  stone  surface  having  a  total 


Sharp  turn  in  the  Pro- 
vincial Highway  at 
Welcome,  near  Port 
Hope,  obstructed  by 
telephone  poles  and  let- 
ter boxes.  — See  next 
cut. 


of  the  weight  of  the  vehicle  and  its  load  will  be  carried 
on  the  rear  axles;  that  wheel  pressure  is  transmitted 
.downward  at  an  angle  of  30  deg.  from  the  vertical ; 
that  the  various  types  of  subsoil  will  safely  carry  the 
pressure  indicated  at  the  head  of  each  column;  that 


depth  of  12  in.).  In  the  case  of  quicksand  and  wet, 
yielding  soil,  it  is  evident  that  special  drainage  or  other 
special  construction  is  necessary  to  meet  the  needs  of 
any  but  a  light  load. 

As  clay  is  a  soil  which  has  very  largely  to  be  con- 


Octi>l)er  i»,  ]!)18 


THE    CONTRACT    RECORD 


819 


sidercd,  its  drainage  and  climatic  conditions  arc  evi- 
dently imi)ortant  factors,  as  indicated  by  the  differ- 
ence in  dei)tli  of  crust  required  by  a  moderately  dry 
clay  and  one  which  is  wet. 

.Self-i>ro[)elled  gasoline  motor  and  steam  trucks, 
in  addition  to  their  heavy  concentrated  load  affecting 
the  foundation,  have  the  further  disadvantage  of  exert- 
ing a  strong  shearing  force  transmitted  to  the  road  sur- 
face by  the  driving  wheels,  so  that  their  use  demands 
not  only  a  heavy  and  expensive  foundation,  i)ut  an  es- 
pecially durable  surface  as  well.  Legislation  limiting 
extraordinary  traffic  of  this  description  is  justitiable, 
in  order  that  a  large  increase  in  the  cost  of  roads  may 
not  be  necessary  to  serve  the  recjuirements  of  a  few 


cial  work  at  various  points  in  the  province  by  Mr. 
(ieorge  Hogarth,  chief  engineer  of  the  Department  of 
Highways,  and  Messrs.  Wimund  Huber,  R.  C.  Muir 
and  W.  n.  Losee,  assistant  engineers. 


Look  to  the  Bridges 

Highway  traffic  has  totally  changed  in  the  last  few 
years'  and  in  place  of  the  one  or  two  ton  horse-drawn 
load,  a  load  of  upward  of  twenty  tons  may  be  expected. 
To-day  the  five  and  ten-ton  motor  truck  load  and  farm 
tractors  up  to  fifteen  tons  in  weight  are  (|uite  common. 
Many  of  the  highways  are  being  imi)roved  with  a 
I)ermanent  pavement  that  successfully  stands  u|)  under 


Dangerous  conditions 
removed  . — Turn  at 
Welcome,  after  widen- 
ing, and  removal  of 
poles  and  letter  boxes. 
— C  o  m  p  a  r  e  previous 
cut. 


veliicles.  .Such  limitation  at  the  present  time  forestalls 
the  introduction  of  unnecessarily  heavy  vehicles,  and 
avoids  cases  of  individual  hardship.  Width  of  tire 
alone  will  not  solve  the  difficulty,  as,  owing  to  the 
necessary  camber  of  the  road  surface,  excessive  width 
places  the  load  on  the  edge  of  the  tire.  Should  inves- 
tigation justify  it,  a  less  weight  than  that  now  permit- 
ted in  (Ontario  would  be  most  desirable  in  the  interest 
of  road  maintenance. 

While  the  limiting  loads  for  Ontario  have  been 
fixed  as  i)reviously  stated,  it  will  be  desirable  to  care- 
fully observe  the  future  trend  of  conunercial  traffic 
in  order  that,  if  j)ossil)le,  the  maximum  load  may  be 
still  further  reduced.  In  1917,  there  were  registered- 
in  Ontario  4,929  motor  trucks.  Of  these,  nearly  75  per 
cent,  vvere  classed  as  one-ton  or  less;  over  97  per  cent, 
were  3' j-ton  or  less,  or  within  the  general  military 
truck  standard;  while  less  than  3  ])er  cent,  were  4-ton 
and  upwards. 

.\  considerable  increase  in  motor  truck  traffic  ap- 
pears probable  after  the  close  of  the  war.  At  the  pre- 
sent time  in  Ontario  one  vehicle  in  seventeen  is  a  com- 
mercial vehicle ;  while  in  the  eastern  mamifacuring 
states,  one  vehicle  in  six  is  a  truck.  (Growth  of  motor 
truck  traffic  to  the  latter  i)roportion  will  undoubtedly 
create  the  need  for  stri>nger  foundations,  particidarly 
on  inter-urban  highways ;  and  over  certain  tjualities  of 
sub-soil  the  use  of  concrete  in  place  of  ordinary  broken 
stone  or  Telford  base,  is  strongly  indicated. 

The  report  also  contains  detailed  references  to  spe- 


very  heavy  traffic,  but  the  bridges  have  not  aKvay>  been 
designed  or  strengthened  to  sustain  the.se  excessive 
loads,  livery  bridge  should  undergo  a  careful  examin- 
ation and  the  allowable  safe  load  |)r«tminently  placarded 
for  the  benefit  of  motor  truck  and  tractor  drivers.  H 
this  examination  is  carried  out,  no  doubt  many  bridges 
may  be  strengthened  sufficiently  to  avert  a  serious  ac- 
cident and  increase  the  life  of  the  bridge. 


A  Useful  Hoist 

Here  is  a  sketch  of  a  lu>ist  to  use  in  excavating 
under  a  building  for  a  basement.  The  box  can  be  let 
down  lui  ,1  track  into  the  basement;  .shovel  the  dirt 


into  the  box  and  pull  it  out  with  a  horse,  and  when  it 
gets  up  over  the  wagon,  it  will  dump  automatically.  I 
find  this  will  cut  the  labor  more  than  half. — H.  C  Wil- 
son, in  Concrete. 
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Digging  Pole  Holes  With  Dynamite 

A  method  of  setting  a  blast  that  will  throw  ])ractic- 
ally  all  of  the  earth  out  of  a  pole  hole  is  described  in 
the  September  issue  of  the  Du  Pont  Magazine.  The 
method  consists  of  digging  a  hole  about  the  depth  of 
one  cut  of  a  long-bladed  tiling  spade  and  to  the  exact 
size  of  the  hole  wanted.  The  bottom  is  leveled  off 
smooth,  and  the  sides  left  perfectly  straight.  This 
much  seems  to  be  essential  to  good  results.  Then  a 
hole  is  bored  with  a  long  lyi  in.  auger  until  it  is  within 
a  foot  of  the  desired  depth  of  the  hole.  This  is  to 
allow  for  the  displacement  of  the  earth  downward 
from  the  charge.  The  hole  must  be  made  exactly  in 
the  center  of  the  spaded  hole.  If  the  ground  is  gravelly 
or  rocky,  a  punch  bar  or  drill  may  be  required.  Then 
the  charge  is  inserted  and  tamped  down  with  earth 
and  fired  by  blasting  cap  and  fuse.  A  few  experiments 
must  be  made  before  the  required  charge  is  ascer- 
tained, as  the  amount  varies  with  different  soils. 

The  ])rinciple  on  which  this  system  depends  is  the 
slight  difference  in  the  resistance  of  the  earth  in  the 
sides  of  the  hole  over  that  in  the  center  from  the 
greater  thickness.  This  puts  the  mass  of  earth  from 
the  bottom  of  the  spade  hole  down  to  the  blast  in  the 
position  of  a  charge  of  shot  and  wadding  in  a  gun. 
When  the  blast  is  fired,  this  mass  is  started  a  little 
easier  than  the  surrounding  walls,  if  the  spade  hole 
has  been  dug  deep  enough.  Then  as  it  springs  loose, 
the  force  of  the  blast  concentrates  on  it  and  throws  it 
out  clear  and  clean.  The  force  of  the  blast  drives  the 
hole  at  least  a  foot  below  the  charge,  and  the  hole  is 
completed.  This  method  is  not  recommended  for  sandy 
or  light  loam  soils,  as  they  crumble  too  badly  under 
the  force  of  the  blast. 


Road  Construction  Crew 

The  crew  organization  developed  in  Western  Wash- 
ington for  the  construction  of  a  concrete  roadway,  is 
described  in  "Concrete  Highway".  This  organization 
proved  quite  satisfactory  and  worked  without  a  hitch. 
This  arrangement  of  labor,  or  a  modification  of  it, 
could  ijerha])s  be  utilized  to  advantage  on  much  of  our 
own  road  work  : 

Material. 

In  many  cases  sand  and  jx'bbles  have  been  obtain- 
ed near  the  road  to  be  paved,  as  a  rule  the  sand  and 
gravel  banks  have  sufficient  elevation  to  allow  sluic- 
ing the  material  into  bunkers.  With  the  many  streams 
in  western  Washington,  water  is  usually  nearby  in 
large  quantities. 

Under  these  conditions  and  with  the  following  crew 
at  the  pit  and  bunkers,  250  cubic  yards  per  day  can 
be  turned  out. 

1  man  for  pump  and  engine. 

1  man  at  nozzle  sluicing  in  pit. 

1  man  helping  nozzle  man  removing  large  rocks, 
roots,   etc. 

1  man  at  l)unkers  looking  after  sand  box  and  kee])- 
ing  chutes  clear. 

Grading : 

Supposing  the  road  to  be  paved  is  a  well  developed 
highway  with  proper  grades  established  and  that  only 
light  grading  is  to  be  done  prior  to  paving,  the  follow- 
ing men  will  do  the  rough  and  fine  grading: 

1  foreman  in  charge  of  grading  and  ribbon  setters. 

1  engineer  for  caterpillar  and  roller. 

1  teamster  for  Fresno  and  Wheeler. 

4  laborers,  pick  and  shovel  work. 


When  caterpillar  is  hooked  to  road  grader  and  scari- 
fier one  of  the  above  laborers  is  used  on  grade  as  helper. 
One  of  the  above  laborers  also  is  used  at  times  as  team- 
ster's helper. 

Ribbons. 

The  grading  foreman  has  : 

1  man  setting  ribbons. 

1  man  helper. 

Placing  Material. 
Where  the  maximum  haul   is  4  miles,  3     five-ton 
trucks  will  handle  the  output  of  bunker  and  put  mater- 
ial on  ground  to  run  1  three-sack  batch  mixer. 

Final  Subgrade. 

2  men  are  required  back  of  mixer  bringing  subgrade 
to  exact  de])th  and  dragging  subgrade  template  on  rib- 
bons. 

Mixer  Crew  for  Three  Sack  Machine. 

1  foreman  in  charge  of  concrete  crew. 

6  men  are  used  on  wheelbarrow  for  gravel,  3  wheel- 
barrows with  2  men  to  each  barrow. 

2  men  are  used  on  wheelbarrows  for  sand,  1  man 
for  each  wheelbarrow. 

2  men  are  used  for  cement,  1   man  carries  cement 
to  beiich,  1  man  empties  sacks  into  hopper. 
2  men  for  spreading  concrete. 
2  men  for  rodding. 
1  man  for  finishing. 

1  engineer  on  mixer  if  gas  engine  is  used.  If  steam 
mixer  is  used  a  fireman  is  necessary. 

2  men  for  covering  finished  concrete  with  2  inches 
of  earth. 

2  men  watering  earth  covering  on  concrete  less 
than  10  days  old. 

1  man  watering  subgrade. 

1  man  for  water  supply  to  mixer. 

Presuming  that  the  road  to  be  paved  is  20  ft.  wide 
with  a  1  :2  :3  mix  and  a  thickness  of  6-inch  side  and  8- 
inch  center,  the  crew  as  outlined  above  should  lay  600 
to  700  square  yards  of  pavement  per  day. 


The  Essex  Border  Utili/  -^s  Commission,  which 
recently  awarded  a  contrac'  to  Merlo,  Merlo  &  Ray, 
of  Walkerville,  for  the  cc._struction  of  the  east  inter- 
cepting sewer  to  serve  Fotd  City,  Walkerville.  and 
part  of  the  east  side  of  Windsor,  has  decided  to  pro- 
ceed with  the  constructic.i.  of  the  south  interceptor  to 
provide  a  sanitary  sewer  for  Sandwich,  Sanwdich 
West  and  Ojibway.  The  work  will  be  let  on  the  same 
basis  as  before,  with  a  fee  or  profit  of  $10,000  to  be 
paid  the  contractor  on  a  sliding  scale.  Tenders  will 
l)e  received  by  the  commission  up  to  Oct  16.  Specifi- 
cations will  be  sent  out  by  the  commission's  engineer, 
Morris  Knowles. 


Mr.  J.  A.  Ellis,  formerly  local  member  in  the  pro- 
vincial house  for  Ottawa,  has  been  appointed  a  mem- 
ber of  the  Ontario  Railway  and  Municipal  Board  to  fill 
the  vacancy  created  by  the  resignation  of  Mr.  Kittson. 
Mr.  Ellis  has  had  a  varied  career,  during  which  he  has 
I>een  Mapor  of  Ottawa,  city  treasurer,  a  member  of 
the  Ottawa  Hydro-electric  Commission  ;  he  has  also 
l)een  a  prominent  member  of  the  Ontario  Municipal 
Association. 


When  the  railway  viaduct  is  built  in  connection  with 
the  Toronto  Union  Station,  the  city  works  department 
will  construct  a  tunnel  for  the  water  mains  running 
under  the  tracks  to  the  main  pumping  station  at  the 
foot  of  John  street. 
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A  Concrete  Stone  Hook 

Concrete  Stone  Manufacture — by  Harvey  Wliip- 
ple;  Concrete-Cement  Age  I'ublishing  Co.,  publishers; 
Detroit.  This  is  a  second  ecHtion  of  an  earlier  issue 
of  1915,  revised  and  considerably  enlarged,  it  brings 
the  manufacture  of  concrete-stone,  with  the  history  of 
its  successes  and  its  failures,  u])  to  the  j)resent  moment. 
The  scope  of  the  work  may  be  judged  from  the  follow- 
ing chapter  headings: — The  (levelo|)nient  of  concrete 
building  units;  what  is  comprised  in  cf)ncrete  stone 
manufacture  ;  materials  and  mixtures,  standard  building 
miits  and  ecpiipment  to  make  them  ;  layout  and  <jpera- 
tion  of  factory,  with  examples ;  curing ;  sjjecial  molds 
and  patterns;  surfaces;  shop  records  and  cost  keeping; 
building  regulatifJiis,  tests,  specifications;  selling  the 
products.  MO  [>ages ;  5  x  7  in. ;  stiff  linen  cover.  I'rice 
$2.00. 


Treating  Pin-Ho!ed  Woodwork 

A  good  method  to  adopt  in  treating  pin-holed  wood- 
work is  to  fill  the  holes  with  some  alabastine,  and  fill 
up  the  surface  with  a  good  coat.  Then  rub  smooth  with 
glasspaper  over  a  cork  block,  afterwards  priming  with 
a  coat  of  white  paint.  Coat  on  with  best  undercoating 
white,  and  finally  enamel.  Alabastine  has  been  found 
to  be  fatal  to  wo(k1  worm  or  any  other  insect  attacks, 
and  it  also  makes  a  splendidly  hard,  smooth  surface. 


It  is  announced  that  the  business  of  The  Lauzon 
Engineering  Co.,  Ltd.,  Levis,  I'.Q.,  mechanical  engi- 
neers and  contractor,  marine  and  general  rei)airs,  will 
in  future  be  carried  on  by  Lauzon  Engineering,  Lim- 
ited, which  has  the  same  directors  and  staff. 


THE  SWEEPERS  OF  THE  SEA 
Mr.  Punch — "Risky  work.  Isn't  it?" 
Trawler   Skipper — "  That's   why   there's   a   hundred 
thousand  of  us  doing  it!" 

Published  through  cotirtesy  of  "Punch" 


Mainly  Constructional 

East  snd  Wect— From  Coait  to  CoMt 


Three  new  filters  have  been  ordered  for  the  waterworks 
system  in  New  Toronto,  Ont. 

The  Union  Engine  &  Machine  Works,  Montreal,  has 
l)een  incorporated  with  a  capital  of  $:tOO,000. 

Good  progress  is  being  made  on  the  construction  >>■  the 
Grand  Trunk  Pacific  station  at  Sniithers,  I!  ' 

The  Ascot  Tile  &   Brick  Co.,   Ltd..  Asci.i   .  ..im 
has  been  incorporated  with  a  capital  of  $75,000. 

The  Cats  Mining  Company,  Limited,  has  been  inc'>r- 
porated  with  a  capital  of  $IO,(K»(»,  head  office  at  Vancouver. 

The  Colnnibia  Iron  &  ^teel  Co.,  Ltd.,  has  been  incor- 
porated with  a  capital  i.f  $2."j.OOO.  head  office  at  Vancouver, 
B.  C. 

Work   has  been   started   on   the   P.   G.   E.   Ry.  extension 

north  of  C'linlon.    li.C.,  ;md   it  is  expected  t<.  average  a  mile 
per  day. 

The  .Aspen  Grove  .\nialgan)utcd  Mines,  Limited,  has 
t)een  incorporated  with  a  capital  of  $  1  .ooo.imm),  head  office  at 
Merritt,   B.C. 

A  mining  firm,  known  as  the  Flathead  Syndicate.  Lim- 
ited, has  recently  been  incorporated  with  head  office  at  Van- 
couver, capital  $10,000. 

Contracts  for  the  construction  of  two  steel  steamers 
have  been  let  by  the  Dominion  Government  to  the  Victoria 
Machinery  Depot,  Victoria,  B.C. 

The  board  of  health  of  Hamilton,  Ont.,  has  ordered  a 
sewage  system  to  be  installed  for  the  Brightside  survey.  The 
cost  of  the  system  will  be  $.(2,370. 

The  sood  roads  committee  of  Elgin  County,  Out,  has 
decided  to  install  a  screen  and  an  elevator,  with  bins,  at  the 
gravel  pit  on   the   Hathaway   farm. 

The  Canadian  Car  &  Foundry  Co.,  Fort  William,  Ont.. 
have  recently  secured  a  contract  from  the  United  States  Gov- 
ernment for  the  construction  of  twenty-five  steel  vessels. 

To  accommodate  a  larger  number  of  soldiers  this  win- 
ter at  the  exhibition  grounds  at  Brockville,  Ont..  an  addi- 
tional Itarracks  l)uil(ling  is  to  he  erected  at  a  cost  of  $30,000. 

Kerr  &  Goodwin,  Brantford,  Ont..  have  been  awarded 
a  contract  by  the  U.  S.  Government  for  175.000  semi-stcel  gas 
shells.  The  order  involves  the  expenditure  of  fL.MM.OOO  and 
the  erection  of  a  new  plant  by  the  firm. 

The  public  school  board  of  Sault  Stc  Marie,  Ont..  are 
asking  the  city  council  fur  $100,000  for  school  improvements. 
This  iruludes  the  proposed  addition  to  the  Central  school. 
which,  it  is  estimated,  will  cost  about  $87,300. 

M  a  public  meeting  recently  held  in  St.  Catharines.  <  >nt  . 
a  resolution  was  uiianimmisly  passed  that  {he  city  council 
be  requested  to  make  application  to  the  Ontario  Government 
for  a  loan  of  $80,000  to  be  used  for  the  construction  of  homes 
for  workingmen. 

Tlic  t  otton  Company,  of  Vancouver,  has  the  contract 
for  the  construction  of  the  P.G.E.  Ry.  extension  north  of 
the  Clinton  section — a  distance  of  52  miles,  ending  at  Wil- 
liams Lake.  Some  $300,(HK)  to  $3.'>0.000  arc  involved  in  the 
contract.  The  company  is  rec)uircil  t.i  mii  i"-  ^  i..>m.i  ..!  <ii^<> 
000 . 

The  contracts  lor  the  London  military  hospital  build- 
ings have  been  let  as  follows:  convalescent  and  active  treat- 
ment wards  to  .\.  B.  Colwan.  Toronto;  service  and  dining 
room,'?,  to  Canadian  Construction  &  Builders    I  i..,;tp.i    llr.,^.)t. 
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ville;  administration  Ijuildins,  to  liate,  McMahon  &  Company, 
Ottawa. 

The  concrete  for  the  pipe  line  in  connection  witli  the 
Winnipeg  Aqueduct,  which  is  to  be  run  through  a  tunnel 
under  the  Red  River,  will  be  placed  by  means  of  well  casings. 
Twenty-live  well  casings  will  be  required  in  the  river  and 
the  concrete  will  be  poured  down  a  depth  of  00  feet  to  the 
tunrtel.  Thomas  Welby,  the  contractor,  has  undertaken  to  do 
the  work  for  $15,000. 

The  Ontario  government's  housing  scheme  is  to  be  taken 
advantage  of  in  the  erection  of  dwellings  in  Hamilton.  The 
McKittrick  Syndicate,  which  owns  property  in  West  Hamil- 
ton, has  made  an  agreement  with  the  Works  Committee  to 
build  one  hundred  houses  on  the  site  as  soon  as  the  city 
lays  a  sewer  to  serve  it,  and  offer  them  for  sale  under  the 
provisions  of  the   Housing  Act. 

City  Engineer  Gray  and  Controllers  Robson  and  Jutten, 
of  Hamilton.  Ont.,  recently  visited  Toronto  to  inspect  some 
modern  bridges  and  obtain  information  in  regard  to  them 
so  as  to  assist  in  the  selection  of  the  most  suitable  type  of 
bridge  to  connect  their  city  with  the  Toronto-Hamilton  high- 
way at  the  Alley  Inn.  It  is  estimated  that  the  bridge  will 
cost  between  $800,000  and  $1,000,000. 

The  Civil  Service  Commission  under  their  new  and  e.x- 
tended  jurisdiction,  are  having  the  Canadian  civil  serivce  re- 
classilied  in  such  a  manner  that  it  will  be  entirely  under 
their  control.  The  firm  of  Arthur  Young  &  Co.,  of  Chicago, 
who  are  mentioned  in  press  despatches  as  efficiency  engi- 
neers, are  at  work  on  a  scheme  which,  it  is  hoped,  will  ren- 
der the  service  more  satisfactory  alike  to  the  public  and  the 
civil   servants. 

The  total  value  of  the  building  permits  issued  during 
the  month  of  August  in  the  city  of  Regina.  Sask.,  is  $160,- 
400,  as  compared  with  $104,070,  in  August,  1917.  Last  month's 
figures  include  $85,000  for  the  Allen  theatre  on  the  corner 
of  Broad  and  Eleventh  and  $25,000  for  the  W.  B*.  Sherman 
theatre  on  Eleventh  Ave.  The  total  for  the  first  eight  months 
of  the  year  is  $814„990,  which  is  $484,330  ahead  of  last  year 
when'  the  total  for  the  same  period  was  $330,670. 

The  remodelling  of  the  former  factory  of  the  National 
Cash  Register  Company  for  military  hospital  purposes,  in 
Toronto,  is  expected  to  be  finished  before  the  end  of  the 
year.  The  work  includes  the  addition  of  two  storeys  to  the 
existing  building,  and  there  will  also  be  erected  adjoining  it 
an  ofticers'  hospital,  a  nurses'  home  and  large  quartermaster's 
stores.  When  completed  this  establishment  will  be  the  cen- 
tral military  orthopedic  hospital  for  all  Canada,  and  there  will 
be  accommodation   for  over   1,000  patients. 

That  the  Ontario  Government  cannot  see  its  way  to 
take  over  important  county  roads,  those  that  carry  inter- 
county  or  even  to  a  limited  extent  inter-provincial  traffic, 
was  the  bearing  of  Premier  Hearst's  reply  to  the  request  of 
a  deputation  from  the  Eastern  Ontario  Good  Roads  .Asso- 
ciation, that  the  government  should  designate  as  provincial 
highways  the  Pointe  Fortune-Ottawa,  the  Ottawa-Morris- 
burg,  the  Ottawa-Pembroke  and  the  Ottawa-Kingston  roads. 
"To  adopt  your  policy,"  said  Sir  William,  "would  mean  a 
complete  change  in  the  legislation  as  it  now  exists.  It  would 
mean  doing  away  entirely  with  the  provincial  county  roads 
system  and  taking  over  as  provincial  highways  roads  which 
it  was  anticipated  would  be  built  under  that  system.  As  far 
as  provincial  roads  are  concerned  it  was  the  intent  and 
thought  of  the  Legislature  to  take  over  as  provincial  high- 
ways roads  carrying  what  was  clearly  interprovincial  or  in- 
ternational traffic,  a  through  road  from  the  east  to  the  west 
of  the  province,  with  one  or  two  important  links  carrying 
that  class  of  traffic." 


Personals 

T.  J.  Brown  has  been  reappointed  chief  superintendent 
of  the  Nova  Scotia  Steel  and  Coal  Co.,  at  Sydney  Mines  N.S. 

Mr.  Albert  E.  Ghysens  has  been  appointed  engineer  for 
the  City  of  Verdun,  P.Q.,  in  succession  to  Mr.  A.  S.  Clarson, 
resigned. 

Mr.  W.  McXab,  valuation  engineer  of  the  Grand  Trunk 
Railway,  has  been  appointed  chairman  of  the  valuation  com- 
mittee which  is  formed  of  a  board  of  Grand  Trunk  officials, 
in  accordance  with  the  act  of  the  United  States  Congress, 
directing  the  Interstate  Commerce  Commission  to  secure  the 
valuation  of  all  the  property  owned  or  used  by  the  common 
carriers.  The  G.  T.,  as  owners  of  lines  in  the  United  States, 
comes  under  this  Act.  Mr.  Arthur  Crumpton  succeeds  Mr. 
McNab  as  valuation  engineer. 

Mr.  D.  B.  Hanna,  who  was  third  vice-president  and  gen- 
eral manager  of  the  C.  N.  Ry.  before  it  was  taken  over  by 
the  government,  has  been  appointed  president  of  the  new 
directorate  as  reorganized  under  government  control.  The 
other  directors  are:  Robt.  Hobson,  of  Hamilton,  who,  in 
addition  to  being  a  prominent  business  man  chiefly  interested 
in  the  iron  and  steel  industry,  has  had  seventeen  years'  ex- 
perience in  practical  railway  work;  Frank  P.  Jones,  manager 
of  the  Canada  Cement  Co.,  who  has  been  serving  as  vice- 
chairman  of  the  War  Trade  Board  of  Canada;  E.  R.  Wood, 
of  Toronto,  president  of  the  Dominion  Securities  Corpora- 
tion and  the  Central  Canada  Loan  and  Savings  Corporation, 
and  a  former  director  of  the  C.N.R.;  A._T.  Riley,  of  Winnipeg; 
C.  M.  Hamilton,  of  Weyburn. 


Trade  Publications 

Tarvia — .*\n  attractive  booklet  by  the  P>arrett  Company, 
describing  the  use  of  Tarvia  for  preserving  roads  and  pre- 
venting dust  on  driveways  of  private  estates.  The  booklet 
is  splendidly  illustrated  with  examples  of  Tarvia  roadways 
around  some  of  the  handsomest  private  homes  on  the  ct>n- 
tinent. 

Homes  for  Workers — published  by  the  National  Builder, 
537  South  Dearborn  St.,  Chicago.  This  is  one  of  the  most 
timely  publications  of  the  year,  describing  as  it  does  a  num- 
hev  of  typical  industrial  housing  developments  in  many  parts 
of  the  United  States,  with  plans  and  illustrations.  These 
should  be  of  great  service  to  the  general  builder  as  well  as 
to  the  industrial  house  specialist.  The  designs  have  been 
worked  out  with  extraordinary  care  and  appear  to  represent 
the  best  practice  for  houses  of  moderate  cost.     Price  50c. 

The  Jenckes  Machine  Company,  of  Sherbrooke,  Que., 
have  just  issued  a  revised  bulletin  on  their  ore  and  rock 
crusher.  This  machine  is  of  the  Farrel-Bacon  jaw  type,  hav- 
ing semi-steel  frame,  semi-steel  swing  jaw,  steel  pitman  and 
toggle  bearings,  and  is  made  in  sizes  from  10  x  7  to  42  x  36. 
The  bulletin  includes  useful  tables  on  percentages  of  product 
through  varying  perforations,  and  size  of  crushed  stone.  The 
bulletin  is  distributed  by  the  Canadian  Ingersoll-Rand  Com- 
])any.  who  are  sales  agents  for  the  Jenckes  Machine  Company. 

In  the  new  bulletin  K-3(>3  issued  by  the  Canadian  Inger- 
soll-Rand Company,  Limited,  the  class  EL-2  two-stage 
straight  line  air  compressor  is  described.  The  bulletin  indi- 
cates the  advantages  of  the  tandem  arrangement  for  certain 
classes  of  work  where  economy  of  space  is  to  be  combined 
with  the  advantages  of  two-stage  compression,  and  goes  on 
to  give  details  of  construction,  including  the  leaf  valves  and  -aH 
other  features.  The  bulletin  concludes  with  a  note  on  the  ^^ 
short-belt  drive  with  which  this  type  of  compressor  can  be 
furnished,  and  which  has  distinct  advantages  where  space  is 
at   a  premium. 
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MONTREAL  -  Telephone  Main  2299  -   119  Board  of  Trade  t'le   outbreak    of   hostilities   and    whether    peace    will 

WINNIPEG  -  Tel.  Garry  85G  -   Electric  Railway  Chambers  cause  a  tremendous  reaction  or  will  change  them  but 

VANCOUVER     -     Tel.  Seymour  2013     -     Winch  Building  little,  is  a  question  which  everyone  who  is  interested 

NEW  YORK  -  Tel.  3108  Beekman   -    1123  Tribune  Building  in  industrial  progress  has  been  thinking  upon. 

CHICAGO   -  Tel.  Harrison  5351   -   1413  Gt.  Northern  Bldg.  Labor,  in  general,  cannot  be  said  to  have  been  un- 

LONDON,  ENG. 16  Regent  Street  S.W.  patriotic,  but  it  has,  in  many  instances,  been  undemo- 

— — —  cratic  in  its  attitude.    It  is  altogether  contrary  to  de- 

SUBSCRIPTION  RATES  mocratic  principles  that  any  class  of  people  should  be 

Canada  and  Great   Britain,  $2.00.     U.  S.  and  Foreign,  J3.00.  able  to  cry  "Hands  up !"  to  the  government,  and,  being 

Single  copies  10  cents. a  minority,  to  make  absolute  demands  from  the  ma- 

AulhorUcd   br   the    Po.tm..ter   Gcn.r.I   for   C.n.d..   (or    Ir.n.mU.Ion  joritV.      Such,    hoWCVer,    is    the    p<>sition    taken    by    the 

n  lecond  clan  matter.  trade  Unions.   Undeniably,  labor  has  suffered  grave  in- 

Buff.^o."N.''v"  u'"der'h'e'X.T.""on;;'r'/,.'oi^i"h'3!'i879. ''°"'"""  "  J"'^tice  in  the  past ;  it  has  bee.,  ground  down,  hunger 

driven,  herded  in  tenements  unfit  for  habitation,  and 

Vol.  3a  October  16,  1918  No.  43  jt  js  possible  that  these  conditions  would  not  yet  be 

rectified  had  it  not  been  for  the  formation  of  the  unions. 

Principal   Contents  p.^.  Now,  however,  with  the  formidable  weapon  of  organ- 

Kditorial '^'-■^  i/.atif)n  in  its  hands,  labor  is  displaying  an  arrogant, 

Now  Striuiur.il  Shop  for  Muniti.ms  Work H2r.  cvcn  a  despotic,  tendency,  and  there  is  a  possibility 

.Safe  Construction  of  ScafTolds  and  Falsework 82«  that  we  may  find  ourselves  under  the  thumb  of  a  new 

The  McArthur  Concrete  Pedestal  Pile 830  aristocracy,  no  more  acceptable  than  the  old  one  of 

Report    of   Committee     on    Fire     Prevention— .\nicrican  birth  or  wealth.    There  has  always  been  a  tUg-of-\var 

Society  of  Municipal  Improvements 832  between  capital  and  labor;  capital  has  often  had  the 

Rapid  Work  on  .-Vmmunition  Plants >*37  advantage,  but  at  present  the  balance  of  power  is  un- 

What  the  Coniing  Victory  Loan  Means  to  Every  Class  doubtedly  with  labor.    Both  sides  of  course  overlook 

in  Canada 8^9  the  great  middle  classes,  and  the  ".Salariat,"  as  they 

Mainly  Constructional 8*1  have  been  aptly  termed,  who  pay  the  cash,  often  seem 

in  danger  of  being  left  high  and  dry  no  matter  how 

Canada  Heads  the  List — In  Fire  Losses  the  struggle  goes. 

IT  is  a  deep  disgrace  to  Canada  that  we  lead  the  1"  their  desire  to  make  things  easy  for  their  mem- 
world  in  the  total  of  fire  loss  i)er  capita.  One  bers  the  unions  have  taken  an •  altogether  one-sided 
luiturnllv  looks  tor  fires  in  congested  areas,  if  any-  view  of  the  matter :  they  ai>parently  do  not  realize  that 

where,  but  Canada  has  not  that  excuse.     We  have  the  abnormal  cost  of  living  is  mainly  due  to  the  exor- 

atnple  si)ace  for  the  neces.sarv  isolation  of  l)uiklin.t;s.  bitant  wages  which  employers  have  to  pay.  and  that 

and  ample  means  at  our  disposal  to  combat  the  enemy,  hy  demanding  more  money  they  have  actually  dccreas- 

biit  apparentlv  we  are  just  too  careless.     Onlv  think  ed  its  value.    There  are.  of  course,  profiteers  among 

what  a  tidv  little  sum  it  would  add  to  our  fifth  war  the   producers,   manufacturers   and   middle   men,   but 

loan  subscription  if  everv  man,  woman  and  child  had  the  profits  of  industrial  concerns  are  now  to  such  an 

that  e.xtra  $2.00  which  has  gone  up  in  smoke  since  our  extent  under  government  regulation,  and  the  newspa- 

last  bond  issue,  to  add  to  the  total— altogether  some  pers  are  so  prying  and  aggressive  in  their  attitude  that 

SI 5,000,000.  there  are  but  few  concerns  that  "get  away  with  it." 

We  print  elsewhere  in  this  issue  the  text  of  the  At  the  same  time,  however,  labor  is  probably  bet- 
annual  report  of  Mr.  .\lcide  Chausse,  of  Montreal,  on  ter  off  financially.  Workers  are  in  a  position  to  save 
the  [iresent  fire  situation  in  Canada  and  the  United  more  than  they  would  under  the  old  scale  of  wages 
States,  presented  before  the  .American  Society  for  and  the  lower  cost  of  living,  but  the  trouble  is  that 
Municipal  Improvements.  Mr.  Chausse  is  chairman  the  majority  of  them  do  not  save.  The  higher  wages 
of  the  I'ire  Prevention  section  of  the  society,  and  has  have  resulted  in  more  and  merrier  places  of  amuse- 
niade  a  special  study  of  the  subject.  His  review  is  ment,  rather  than  in  better  homes  and  bigger  bank 
therefore  of  special  interest,  outlining,  as  it  does,  the  accounts.  It  must  be  admitted  that  the  thrifty,  indus- 
gencral  situation  regarding  the  means  being  adopted  trious  and  honest  worker  has  never  been,  and  will 
here  and  there  to  combat  this  enemy  of  conservation,  never  be.  too  highly  paid  for  his  services,  bat  under 

.\nd   the   mere   money   value  of  the   pro|>erty   des-  present  day  ctmditions.  the  man  who  displays  these 

troyed  is  only  a  fraction  of  the  real  loss.     ICvery  fire  qualities  seldom  remains  long  in  the  ranks  of  labor. 

means  loss  of  time  to  the  employees.     It  also  means  The  average  laborer  spends  all  his  earnings  and  is  no 
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^  ,„Vkers  should  continue  to  improve,  but  higher  wages 

..lental  and  moral,  is  required  in  the  first  place,  and 
,'it  is  the  duty  of  employers  to  assist  in  supplying  it,  and 
to  see  that  their  employees  work  and  live  under  con- 
ditions conducive  to  health  of  luind  and  body.  Labor 
must  be  taught,  must  be  assisted  and  must  be  reasoned 
with,  where  reasoning  is  possible ;  else  in  a  spirit  of 
blind  selfishness  and  jealousy,  it  may  make  .such  de- 
mands as  will  upset  the  whole  economic  strutcure  and 
react  to  prevent  the  "industrial  development  of  the  coun- 
try. 


I 


Government  Has  Made  Formal  Protest 

T  is  announced  from  Ottawa  that  the  Canadian 
Government  has  inade  a  formari)rotest  to  Wash- 
ingtt)n  against  the  action  of  the  International 
Waterways  Commission  in  granting  permission  to 
the  St.  Lawrence  Power  Company  to  dam  the  south 
channel  of  the  St.  Lawrence  River  at  Long  Sault,  and 
an  Order-in-Council  has  passed  outlining  the  position 
of  the  Canadian  Government.  Canada  takes  the  stand 
that  under  the  Ashburton  treaty,  and  the  later  treaty 
of  1909,  it  is  definitely  stated  that  navigation  in  the 
boundary  waters  is  not  to  be  interfered  with.  The 
Government  is  of  the  opinion  that  in  view  of  these 
treaties  the  International  Commission  exceeds  its 
rights  in  assuming  the  responsibility  of  giving  author- 
ity to  ])roceed  with  the  weir. 


Why  Not  Use  Bulk  Cement? 

FOR  years  cement  in  sacks  has  been  used  on 
practically  all  work  though,  no  doubt,  con- 
tractors have  often  thought  of  the  labor  requir- 
ed in  unloading,  untying,  emptying,  shaking, 
counting,  bundling  and  shipping  sacks.  Why  do  we 
waste  all  this  labor  when  we  might  be  using  bulk 
cement?  Cotton,  paper  and  burlap  are  scarce  and  high 
in  price  and  should  be  conserved  to  the  utmost  where- 
ever  possible.  Any  iriethod  of  doing  work  that  will 
conserve  material  and   reduce     labor     to  a  luinimuiu 


should  be  a<lopted.  A  study  of  the  problem  seems  to 
show  that  no  costly  additional  ecpiipment  would  be 
needed.  It  should  require  no  more  than  that  necessary 
for  the  handling  of  sand  and  stone.  The  bulk  cement 
could  be  dumped  into  boxes  jilaced  near  the  mixer  or 
into  a  hoppered  chute.  Difficulty  has  always  been  ex- 
perienced in  keeping  men  at  work  handing  cement  in 
sacks  owing  to  the  dust.  This  trouble  would  be  eli- 
minated by  using  bulk  cement.  .  Many  econoiriical 
methfxls  of  handing  cement  in  the  bidk  will  no  doubt 
be  developed,  but  even  now  the  contractor  should  be 
interested  in  the  saving  due  to  the  eliminated  sack 
losses  and  freight  charges  on  returned  sacks. 


Mining  School  in  Haileybury,  Ont. 

A  new  mining  school  is  being  established  at  Hail- 
eybury, Ont.  The  building,  which  is  of  brick  con- 
struction, was  coinpleted  some  time  ago,  and  the  in- 
stallation of  the  necessary  machinery  will  shortly  be 
finished.  The  ground  floor  is  aliuost  wholly  taken  up 
with  a  complete  mill  of  the  luost  modern  design.  In 
addition  to  serving  the  educational  purposes,  this  mill 
is  expected  to  be  useful  in  detenuining  the  process 
best  suited  to  the  treatmeiit  of  the  various  ores  met 
with  throughout  the  mining  district.  The  equipment 
consists  of  a  .small  jaw  crusher,  three  light  staiups, 
amalgamating  plate,  classifiers,  3x4  tube  mill,  con- 
centrating tables,  the  usual  agitators  and  thickeners. 
Oil  flotation  equi]3ment  has  also  been  installed  which 
will  luake  it  possible  to  test  ores  for  detenuining  either 
their  free  luilling  qualities,  their  adaptability  to  cyan- 
idation,  or  treatiuent  by  flotation.  The  estimated  value 
of  the  whole  outfit,  inclusive  of  the  building,  is  $,30,000. 
The  teaching  stafif  consists  of  six  teachers,  including 
the  princi])al,  Mr.  W'.  A.  W^ilson,  all  of  whom  have 
had  extensive  ex])erience  in  the  mining  field. 


The  first  reinff)rced  concrete  ship  to  be  built  in 
China  was  launched  at  Shanghai  on  May  24.  This 
vessel  was  built  for  experimental  purposes  with  a  65- 
foot  length,  .15-foot  beam  and  a  thickness  of  sides  of 
2J/2  inches.  She  will  be  propelled  by  a  twin  set  of 
"Speedy"  mdtors  luanufactured  in  China,  and  is  expect- 
ed to  develop  a  speed  of  between  7  and  8  knots.  Three 
standardized  vessels  of  5,000  tons  capacity  each  will 
also  be  built  at  Shanghai. 


He   Had  ^^Done  Enough'' 

A  Glencoe  man  was  asked  recently  to  contribute  to  one  of  the  war  funds,  and  replied 
that  he  "felt  he  had  done  enough."  A  well-kimwn  writer  in  the  Chicago  Tribune  has 
this  to  say  about  the  gentleman  : 


In  other  words,  so  far  as  he  is  concerned,  the 
war  is  over  atid  done  with.  Men  whose  time  is 
more  valuable  than  the  money  they  give  or  raise 
are  devoting  their  entire  days  to  the  country's 
service;  but  the  Glencoe  man  feels  that  he  has 
done  enough.  Women  discharge  their  servants, 
do  their  own  housework,  and  labor  in  Red  Cross 
and  other  war  shops;  but  the  Glencoe  man  feels 
that  he  has  done  enough.  Soldiers,  discharged 
from  hospitals  in  France,  feel  that  they  still  have 
something  to  give,  and  return  tc  the  trenches, 
but    the    Glencoe    man    feels     that  he  has  done 


enough.  Mothers,  with  aching  hearts,  are  send- 
ing their  sons  away  to  an  unknown  fate;  but  the 
Glencoe  man  feels  that  he  has  done  enough.  It 
must  be  pleasant  to  be  so  circumstanced  mental- 
ly. Few  of  us  are  able  to  forget  that  the  war  is 
still  going  on. 

But  passing  the  hat  isn't  the  best  thing  we  do. 
We  are  not  diplomatic.  We  have  a  healthy  and 
perfectly  good-natured  contempt  for  a  man  who 
can  give  and  won't  give,  and  we  haven't  any  ob- 
jection to  his  knowing  it.  We  don't  owe  him 
anything — not  even,  in  these  days,  politeness. 


<  )clolier    Hi,    IDIS 
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New  Structural  Shop  Required  for 

Munitions  Work 


S'ri""EL  is  the  ;ill-iiii|)i)rtant  material  to-day.  Muni- 
tion re(iuirenients  liave  strained  to  the  limit  the 
capacity-  of  every  firm  engaged  in  the  steel  in- 
dustry in  Canada.  Where  work  will  he  facilitated 
and  the  output  increased,  cost  is  an  almf)st  unconsider- 
ed factor.  Many  plants  have  heen  extended  more  than 
oiice  to  cope  witli  conditions,  until  they  have  assumed 
proportions  undreamed  of  in  the  pre-war  days. 

One  of  the  large  extensions  at  jiresent  being  under- 
taken is  that  of  Reid  and  Brown  Structural  Steel  and 
iron  Works,  Limited,  on  the  Esplanade,  Toronto.  The 
location  of  this  firm  is  one  of  the  most  favorable  in  the 
city.  The  property  extends  to  the  Bay  and  the  com- 
pany have  their  own  deep  water  dock.  Crane  runways 
extend  to  the  dock  giving  them  the  advantage  of  direct 
shii)ment  by  water.  Railway  sidings  in  the  i)lant  also 
])ermit  of  direct  shipment  by  rail  o\er  any  of  the  rail- 
way systems  entering  Toronto. 

The  output  of  the  plant  consists  of  all  classes  of 
.structural  steel  and  fabricated  steel,  gray  iron  castings, 
large  and  small,  also  semi-steel  castings.  Ninety-five 
per  cent,  of  the  output  of  the  plant  is  for  munitions 
work.  The  firm  have  under  contemplation  ship  fabrica- 
tion and,  as  pointed  out  before,  the  situation  of  the 
plant  for  this  work  could  hardlj-  be  improved  on.  V.x- 
tension  work  at  present  under  way  will  give  them  a 
capacity  for  a  norm;U  output  of  4,000  tons  per  annum. 
The  latest  addition  is  a  steel  frame  building  150  ft. 
long  X  46  ft.  wide,  and  the  height  from  grade  to  top 
of  roof  is  35  ft.  A  lean-to  extension  is  built  on  one 
side,  21  ft  wide  and  21  ft.  to  top  of  roof.  A  crane  run- 
way extends  the  full  length  of  the  building  and  155 
ft.  at  the  south  end  of  the  building  to  the  deep  water 
dock,  a  total  length  of  305  ft.  The  wall  columns  are 
broad  flanged  Bethlehem  sections  and  the  roof  is  car- 
ried on  steel  trusses  as  shown  in  the  cross  sections. 


The  column  footings  are  of  reinforced  concrete  and 
are  placed  5  ft.  below  grade.  Concrete  piers  are  car- 
ried from  the  footings  up  to  grade  and  the  column 
base  plates  are  securely  anchored  into  them. 

The  crane  beam  is  formed  of  a  IS  inch  l-.section  and 
is  designed  for  a  10-ton  electric  travelling  crane.  It 
is  carried  on  independent  columns  tied  with  steel  plate 
brackets  to  the  wall  columns.  Skylights,  as  shown  in 
the  drawing,  are  provided.  These  are  constructed  of 
galvanized  iron  and  are  glazed  with  heavy  wired  glass. 
Ventilators  are  located  as  shown. 

The  building  will  be  well  lighted.  The  windows 
are  as  large  as  it  is  possible  to  make  them  and  wood 
sash  is  used  throughout.  The  roof  is  formed  of  2  in. 
X  10  in.  at  16  in.  centres  and  stiffened  with  bridging. 
The  roof  deck  is  laid  over  this  and  is  covered  with 
standard  Barrett  Specification  roofing.  The  sides  of  the 
building  are  to  be  .sheeted  with  galvanized  iron. 

The  present  building  is  indicated  by  dotted  lines  in 
the  drawing  and  that  portion  inside  the  new  extension 
will  be  removed  when  the  work  is  completed. 

The  company  purpose  installing  a  system  of  indus- 
trial tracks ;  this,  with  the  rearrangement  of  their  mac- 
hines and  other  equipment,  will  enable  them  to  handle 
work  at  a  minimum  cost.  A  5-ton  travelling  crane  is 
to  be  erected  in  the  lean-to  section  of  the  building 
which  will  be  used  for  the  fabrication  of  the  smaller 
work. 

When  the  work  is  completed  it  will  be  a  most  mo- 
dern and  up  to  the  minute  shop  in  every  respect. 


Mr.  (leorge  I).  McDougall,  chief  engineer  of  the 
Dominion  Iron  and  .Steel  C<>mi)any,  has  resigned  to 
become   (ieneral   Superintendent   of  the   Nova   Scotia 

Steel  and  C"oal  COmpanv. 
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Safe  Construction  of  Scaffolds  and  Falsework 


By  T.  F.  Foltz* 


POOR  and  inadequate  scaffold  construction  may 
be  traced  largely  to  the  desire  on  the  part  of 
builders  to  use  old  and  poor  lumber.  Subcon- 
tractors generally  fail  to  include  sufficient  money 
m  their  bid  to  cover  this  contingency,  dei)cnding  on  us- 
ing scaffolds  erected  by  the  general  contractor.  These 
scaffolds  may  have  been  satisfactory  for  their  origin- 
al purpose,  but  in  some  cases  may  not  be  adequate 
for  the  use  of  the  subcontractor.  Even  though  sufficient 
money  has  been  included  in  the  bid  for  the  erection  of 
proper  scaft'olds,  there  is  a  great  incentive  to  skimp 
this  portion  of  the  work  in  i>rder  tt)  increase  the 
amount  of  "velvet."  Too  much  dependence  is  usually 
placed  on  picking  u])  sufficient  lumber  about  the  job  to 
construct  scaft'olds.  In  this  way  not  only  will  im- 
proper sizes  be  used,  but  the  material  may  also  be  most- 
ly inferior  and  defective. 

The  work  of  building  the  scaffold  is  too  often  dele- 
gated to  unskilled  persons  because  it  is  not  a  perma- 
nent structure  and  appearance  is  no  object.  Many 
accidents  can  be  traced  to  this  cause,  and  it  is  sur- 
prising that  we  do  not  have  more  of  them.  The  con- 
tractor should  delegate  a  thoroughly  experienced  man 
to  be  responsible  for  this  work,  and  all  building,  chang- 
ing, and  removal  of  scaffolds  should  be  done  under  his 
jurisdiction. 

Pole  Scaffolds. 
The  general  construction  of  the  pole  scaffold,  used 
mostly  by  bricklayers,  is  as  follows:  Poles  or  uprights 
about  4  in.  square  in  cross  section  are  erected  about  7 
ft.  6  in.  apart  on  a  line  approximately  4  ft.  6  in.  from 
the  wall.  Stringers  1J4  in-  thick,  and  from  8  to  12  in. 
wide,  depending  on  the  load  they  are  to  carry,  are  nail- 
ed on  the  poles  in  a  position  parallel  to  the  ground. 
These  are  spaced  vertically  about  5  ft.  a])art  and  serve 
as  the  outer  bearings  for  the  putlogs.  The  inner  ends 
of  the  latter,  having  a  cross  section  of  about  3  by  4  in 
and  a  length  of  about  6  ft.  rest  in  holes  left  in  the  brick 
wall. 

The  putlogs  support  the  platform  ])lanks,  and  there 
should  be  a  sufficient  number  of  them  so  that  there 
will  be  at  least  three  under  every  plank.  With  16-ft. 
planks,  about  2  in.  thick  and  10  in.  wide,  the  putlogs 
may  be  spaced  the  same  as  the  uprights,  namely,  7  ft. 
6  in.  apart.  If  thinner  planks  are  used  the  putlogs 
should  be  placed  closer  together.  The  planks,  with  the 
above  dimensions,  will  lie  5  wide  in  the  space  be- 
tween the  buildings  and  the  uprights.  Their  ends  will 
overlap  each  other  1  ft.  and  there  should  be  a  putlog 
under  this  point  of  overlapping  to  avoid  the  forma- 
tion of  a  blind  trap. 

It  will  not  be  necessary  to  nail  the  putlogs  or  planks 
in  position  unless  local  conditions  require  that  they 
be  erected  on  an  incline,  or  heavy  vibration  or  other 
considerations  should  necessitate  such  a  precaution. 
There  should  be  a  guard  rail,  at  least  3  in.  by  Ij/.  in. 
in  cross  section,  erected  along  the  u])rights  parallel 
with  the  platform  and  about  34  in.  higH.  A  similar 
guard  rail  should  also  extend  across  any  window- 
openings  on  the  building  side  of  the  platform  where 
these  openings  extend  to  more  than  34  in.  above  the 
platform.     Below   this   rail,   along  the  outer   edge  of 

'Mechanical  Engineer,  Pennsylvania  State  Department  of  Labor  and 
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the  platform,  a  toe  board  abmit  6  in.  deep  should  be 
provided  to  prevent  material  from  falling  from  the 
scaffold.  If  material  such  as  bricks  is  to  be  placed 
on  the  platform  in  piles  higher  than  the  toe  l)oard, 
then  the  latter  should  be  higher  accordingly,  or  the 
s]jace  between  the  toe  board  and  the  guard  rail  should 
be  filled  in  with  boards  or  substantial  wire  screening. 

In  order  to  eliminate  the  possibility  of  the  pole  scaf- 
fold colla])sing  in  a  direction  parallel  with  the  walls, 
there  should  be  substantial  diagonal  braces  nailed 
across  the  uprights.  There  should  also  be  braces 
nailed  to  the  building  at  various  points,  such  as  win- 
dow frames  and  other  pcjints  of  attachment,  in  order 
to  prevent  the  scaffold  from  falling  away  from  the 
building.  On  blind  walls  where  there  are  no  points 
available  for  nailing  braces  of  this  kind,  spring  stays 
may  be  used.  To  make  a  spring  stay,  two  boards  are 
inserted  in  the  hole  in  the  wall  left  by  the  removal  of 
a  putlog  in  raising  the  platform  to  a  higher  level,  and 
a  brick  is  then  placed  between  the  two  boards  and 
pushed  to  within  a  few  inches  of  the  wall.  The  outer 
ends  of  the  boards  are  then  sprung  together  and  nail- 
ed fast  to  the  scaff'old.  The  result  is  that  both  boards 
at  their  inner  ends  are  pressing  against  the  top  and  bot- 
tom of  the  hole  with  such  force  that  there  is  sufficient 
holding  power  to  prevent  the  scaffold  from  falling 
away  from  the  building. 

Independent  Pole  Scaffolds. 

The  design  of  the  independent  pole  scaff'old  departs 
somewhat  from  that  of  the  pole  scaffold.  Instead  of 
using  the  building  as  the  inner  support  for  the  plat- 
forms, an  additional  set  of  upright;^  is  erected  close  to 
the  building.  This  kind  of  scaffold  is  often  used  by 
stone  masons  as  it  is  usually  undesirable  to  leave  open- 
ings in  stone  walls  for  the  reception  of  putlogs.  These 
scaffolds  are  usually  made  in  larger  dimensions  than 
the  pole  scaffolds,  and  a  greater  amount  of  bracing  is 
necessary  on  account  of  their  being  independent  of  the 
building  for  support.  Instead  of  the  usual  putlogs  rest- 
ing upon  the  ledgers  as  in  the  pole  scaffolds,  boards 
about  l'/2  in.  thick  and  about  9  in.  wide  are  nailed 
on  the  sides  of  the  uprights  just  above  the  ledgers 
and  perpendicular  to  them  and  the  building,  'i'hese 
bearers,  which  correspond  to  the  putlogs,  add  consid- 
erable bracing  to  the  structure  on  account  of  being 
nailed  fast. 

This  scaffold  is  usually  made  twice  as  wide  as  the 
pole  scaffold,  and  larger  members  are  used  through- 
out on  acocunt  of  the  greater  strain  upon  the  various 
])arts.  The  method  of  laying  flooring  is  substantially 
the  same  as  that  for. the  pole  scaffold,  and  the  same 
consideration  should  be  given  with  reference  to  the 
guard  rails  and  toe  boards.  Better  footing  is  re- 
quired in  these  scaffolds  on  account  of  a  greater  weight 
resting  upon  each  upright.  Where  there  is  any  ques- 
tion as  to  the  ability  of  the  soil  to  hold  the  pole,  there  iSBl 
should  be  a  tsubstantial  block  of  wood,  about  2  in.  thick  If  | 
and  a  foot  square,  nailed  to  the  bottom  of  the  upright 
in  such  a  manner  that  a  larger  bearing  area  will  be  se- 
cured. .Stones  or  bricks  should  never  be  used  under 
uprights  in  any  kind  of  a  scaff'old  as  they  are  very  easily 
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knocked  from  position  by  trucks  or  ni;itfiiai  liunipin^ 
ajjainst  the  iiprifrhts. 

Suspended  Scaffolds. 

I'olc  and  independent  pole  scafTolds  are  generally 
used  for  huilding-s  up  to  about  '>  stories  in  height.  Above 
tliis  heij;;iu  the  constructif)n  of  these  scafil'olds  l)ecoines 
a  larfje  item  of  expense,  and  there  is  also  a  preatly  in- 
creased clement  of  danger  connected  with  high  scaf- 
folds due  to  the  great  weight  coming  upon  the  bottom 
uprights.  On  high  ])uildings  it  is  now  customary  to 
use  sus])ended  scaffolds,  which  usually  consist  of  sub- 
stantial platform  planks  resting  upon  putlogs,  each  end 
of  which  is  sus))ended  by  means  of  a  cable  hung  from 
an  overhead  beam  jirojecting  from  the  building.  These 
scafifcjids  arc  usually  etfuipijed  with  means  for  raising 
and  lowering  the  platforms,  which  consists  of  a  mac- 
hine for  each  cable  with  a  drum  and  mwans  of  winding: 
uj)  the  cable. 

There  are  two  principal  types  of  these  scaffold 
hoisting  machines:  on  one  the  winding  drums  are  lo- 
cated on  the  i)latform,  and  on  the  other  these  drums 
are  located  on  the  beams  overhead.  Advantages  arc 
claimed  for  both  systems,  and  no  attempt  will  be  made 
here  to  justify  the  use  of  one  over  the  other.  The 
first  ty])e  is  worked  usually  by  a  lever  and  ratchet 
operated  directly  on  the  cable-drum  on  the  platform; 
the  other  is  operated  by  means  of  worm  gears  and  a 
sheave  wheel  driven  by  a  tiller  rope  which  extends 
within  reach  of  the  men  on  the  platform.  These  scaf- 
folds are  usually  provided  with  cables  approximately 
100  ft.  long,  and  where  it  is  necessary  to  work  be- 
yond this  range,  the  scaffold  is  relocated  to  a  new  jjo- 
sition  above  after  the  cable  is  wound  up. 

Suspended  scaflfolds  sht)uld  never  be  used  without 
guard  .rails  and  toe  boards  on  account  of  the  great 
height  at  which  they  are  operated.  It  is  also  advisa- 
ble to  fill  in  the  space  between  the  guard  rail  and  toe 
board  with  substantial  netting  having  openings  n<i 
greater  than  }<>  in. 

Outrigger  Scaffolds. 

At  certain  places,  such  as  under  big  cornices  and 
other  special  construction,  platforms  arc  often  i)laced 
upon  beams  thrust  out  from  tlie  building.  These  beams 
should  be  of  substantial  dimensions  and  excellent  ([ual- 
ity,  and  they  should  be  rigidi)'  fastened  on  the  inner 
ends  to  floor  beams  or  substantially  braced  against 
overhead  beams.  No  dependence  should  be  jilaced 
upon  these  cantilever  beams  being  simply  fastened  into 
the  wall  ;  they  should  project  inside  of  the  building 
to  some  considerable  distance  and  there  be  securely 
fastened.  Guard  rails  and  toe  boards  should  always 
be  used  with  this  type  of  scatTold,  and  the  planks  should 
be  provided  with  the  same  consideration  as  used  for 
laying  the  planks  in  ])ole  scaffolds.  These  scaffolds 
are  not  recommended  where  it  is  possible  to  use  one 
of  the  other  types. 

Carpenters'  Bracket  Scaffolds. 

With  the  carpenters'  bracket  scallold,  platform 
planks  are  placed  upon  brackets,  which  consist  of  hori- 
zontal and  vertical  niend)crs,  usually  about  4  ft.  long, 
and  a  diagonal  member  to  |)rovide  the  necessary  brac- 
ing. These  members  arc  Ix^lted  together  in  a  sub- 
stantial manner,  anti  the  bracket  i '.  jilaccd  on  the  build- 
ing with  its  horizontal  member  perpendicular  to  the 
wail.  It  is  held  in  that  position  by  a  bolt  anchored 
at  the  inner  end  of  the  horizontal  member,  extending 
through  that  wall,  and  bolted  on  the  inside.  This  bolt, 
usually  about  %  in.  in  diameter,  shoidd  not  be  simply 
bolted    through    the    .sheathing,     but    should      i)roject 


through   a  substanti.-il   l)locW    tli.it    ivfcnds   .-icrov^    liic 
inside  of  the  studs. 

There  should  be  >unKKiii  ui.uKet^  m  <>un-i  iliat 
there  may  be  three  under  each  plank.  Thus  with  \ft- 
h.  planks,  the  brackets  should  be  no  further  a]>art 
than  7  ft.  0  in.,  in  order  that  the  j)Ianks  may  overla|) 
each  other  about  1  ft.  over  every  alternate  bracket. 
This  type  of  scaffold  does  not  adapt  itself  very  readily 
to  the  installation  of  guard  rails  and  toe  boards.  These 
rails  and  toe  boards  may,  however,  be  installed  without 
nnich  trouble,  and  where  the  scaffold  is  used  more  than 
10  ft.  above  the  ground,  they  should  certainly  be  erect- 
ed. It  is  a  very  common  practice  to  lay  the  platform 
])lanks  upon  these  brakets  in  such  manner  that  the 
]joints  of  overlajjping  do  not  always  come  upon  a 
l)racket.  This  forms  a  blind  trap,  and  under  certain 
conditions  may  result  in  a  man  being  precipitated  to  the 
ground  below,  should  he  ])lace  his  entire  weight  u|M>n 
the  unsupported  point  of  overlapping. 

Painters'  Scaffolds. 

The  painters'  scaffold  consists  of  a  ladder-like  plat- 
form having  parallel  sides  but  somewhat  wider  than  an 
ordinary  ladder,  each  end  of  which  is  suspended  by  a 
triangidar  stirrup.  This  stirrup  is  usually  made  of 
^-in.  wrought  iron  or  steel,  and  at  the  upper  or  apex 
corner  the  metal  is  in  the  form  of  a  smooth  loop  for  the 
reception  of  the  hook  of  the  lower  hoisting  rope  block. 
The  upper  block  of  the  hoisting  rope  is  held  by  a  large 
wrought  iron  or  steel  hook,  about  5^-in.  diameter  in 
cross  section,  which  is  hooked  over  the  cornice  of  the 
building  in  a  substantial  manner.  The  stirrups  should 
have  approjjriate  brackets  or  the  installation  of 
guard  rails  as  well  as  toe  boards,  and  it  is  noted  with 
a  great  deal  of  satisfaction  that  this  type  of  scaffold 
is  being  provided  with  these  rails  more  generally  now 
then  several  years  ago.  The  .scaffold  is  raised  or 
lowered  by  the  men  on  the  platform  and  the  free  end 
of  the  rope  is  deftly  looped  under  the  roundetl  apex 
of  the  stirruj)  and  over  the  h(K)k  in  such  manner  that 
the  platform  is  held  in  i)osition  without  any  further 
securing  of  the  rope. 

The  loose  ends  of  the  rope  below  the  fastening 
should  be  protected  from  injury  or  tampering  by  un- 
authorized persons  on  the  ground  and  it  is  a  good 
plan  to  coil  this  free  portion  of  the  rope  upon  the 
l)latform.  Projections  in  front  of  the  platform,  with 
rollers  on  their  ends,  bear  against  the  side  of  the 
building  and  determine  the  distance  that  the  platform 
shall  have  therefrom.  Where  the  distance  from  the 
platf&rm  to  the  j)oint  of  support  overhead  is  great,  the 
scaffold  should  be  lashed  to  the  building  in  a  sub- 
stantial manner  in  order  that  it  will  not  swing  away 
from  the  building  and  thus  present  a  considerable 
hazard  to  the  workmen.  When  the  men  leave  the  scaf- 
fold for  any  length  of  time,  they  should  either  lower 
it  to  the  ground,  or  at  least  lash  it  securely  to  the 
building  in  such  a  manner  that  it  will  not  be  blown 
about  by  the  wind.  Buckets  and  other  tools  should 
not  be  left  on  the  scaffold  as  they  may  fall  to  the 
ground  below  with  possible  injury  to  persons.  No 
more  than  2  men  should  regularly  work  on  one  paint- 
ers' scaffold,  and  no  more  than  ^  men  should  ever  be 
on  the  scaffold  at  any  one  tin»c.  Several  painters" 
scaffolds  should  not  be  combined  by  bridging  the 
spaces  between  them  with  planks  in  order  to  cover  a 
greater  amount  of  the  building  with  a  small  number 
of  scaffolds. 

Needle  beam  scaffolds  are  used  largely  for  riveting 
steel  work  on  buildings  and  for  working  under  roofs.  It 
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consists  of  a  plank  platform  resting  upon  two  beams 
which  are  suspended  at  each  end  by  means  of  ropes. 
Where  beams  span  from  10  to  12  ft.,  they  should  Have 
a  cross  section  of  at  least  4  by  6  in. ;  for  larger  spans, 
larger  beams  accordingly  should  be  used.  Great  care 
should  be  used  in  the  placing  of  the  platform  planks. 
The  beams  should  be  parallel,  and  in  case  local  con- 
ditions require  that  one  beam  be  lower  than  the  other, 
the  platform  planks  should  be  provided  with  bolts  in 
each  end  to  prevent  them  sliding  over  the  beams.  It 
is  best  practice  in  any  event  to  have  the  platform  planks 
always  fitted  with  these  bolts  placed  about  6  in.  from 
each  end.  In  some  cases  guard  rails  on  this  type  of 
.scaffold  may  be  a  hazard  instead  of  a  help.  Where 
the  work  consists  of  swinging  a  maul  or  a  sledge,  the 
guard  rail  may  promote  an  accident  instead  of  pre- 
venting it. 

Plasterers'  and  Decorators'  Scaffolds. 

Pla.sterers'  and  decorators'  working  on  large  inter- 
iors, usually  operate  from  scaffolds  designed  somewhat 
similar  to  independent  pole  scaffolds.  These  cover  the 
entire  floor  in  order  that  access  to  the  ceiling  may  be 
had  as  well  as  to  all  the  walls.  For  very  large  areas, 
scaffolds  are  usually  constructed  around  the  4  walls  of 
the  room,  and  suspended  or  needle  beam  scaffolds  are 
hung  from  the  ceiling.  In  erecting  the  side  scaffolds 
the  same  precautions  should  be  taken  as  with  the  con- 
struction of  independent  pole  scaffolds.  The  parts 
should  be  well  braced,  and  the  .same  care  should  be 
taken  as  to  the  installation  of  guard  rails  and  toe 
boards.  There  is  a  difference  of  opinion  as  to  how 
the  platform  planks  should  be  laid  overhead.  Many 
authorities  believe  that  it  is  satisfactory  to  permit  a 
space  of  6  in.  to  a  foot  between  the  various  planks, 
assuming  that  the  men  will  not  fall  down  through 
.such  a  space.  This,  however,  does  not  prevent  tools 
or  material  from  falling  to  the  floor  below  and  po.s- 
sibly  upon  persons,  and  it  is  more  desirable  that  the 
platforms  be  built  solid,  particularly  at  the  points 
where  the  men  do  their  work.  For  lower  ceiling 
heights  horse  scaffolds  and  ladder  scaffolds  may  be 
used. 

Horse  Scaffolds. 

Horse  scaffolds  consist  of  strongly  made  trestles 
over  which  platform  planks  are  placed.  They  are  used 
largely  by  stone  masons  for  both  inside  and  outside 
work.  The  work  is  first  carried  up  about  5  ft.  from 
the  base,  after  which  a  platform  is  erected  with  horses 
about  4  ft.  high,  together  with  the  usual  platform 
planks.  When  the  work  is  again  carried  beyond 'reach 
of  the  men,  another  horse-scaffold  may  be  erected  upon 
the  first,  care  being  taken  to  see  that  the  horses  are 
placed  directly  one  above  the  other.  It  will  not  be  nec- 
essary to  leave  all  the  platform  planks  upon  the  first 
scaffold.  The  outside  planks,  or  those  upon  which  the 
legs  of  the  horses  rest,  should  remain  in  position,  and 
the  others  may  be  removed  for  use  above.  If  the  work 
is  being  done  inside,  it  is  possible  that  the  men  may 
reach  the  ceiling  without  erecting  any  more  tiers,  and 
the  work  may  then  be  carried  on  from  the  floor  above, 
provided  the  building  is  of  steel  construction  and  the 
floor  beams  have  been  constructed  before  the  side  walls. 
There  are  cases  where  builders  erect  horse  scaffolds 
in  6  or  even  8  tiers  high,  but  we  do  not  consider  it  ad- 
visable to  go  beyond  3  or  4  tiers.  It  is  not  an  uncom- 
mon sight  to  see  bricks  or  other  material  under  trestle 
legs,  and  in  such  a  case  there  is  needed  only  a  slight 
jar  to  upset  the  whole  scaffold.  It  is  advisable  that, 
where  the.se  scaffolds  are  erected  in  tiers,  the  trestle 


legs  be  nailed  to  the  planks  upon  which  they  stand. 
This  will  give  increased  strength  to  the  scaffold  and 
help  to  prevent  its  collapse  due  to  vibrations  caused 
in  any  manner.  A  scaffold  of  several  tiers  should 
also  be  braced  against  the  side  of  the  building,  or  by 
diagonal  braces  from  the  floor. 

General  Requirements. 

The  lumber  used  in  scaffolds  should  be  either  spruce 
or  long  leaf  yellow  pine ;  hemlock  should  not  be  used 
as  it  is  too  brittle.  All  parts  should  be  free  from  de- 
fects such  as  injurious  ring  shakes  and  cross  grain  or 
unsound  knots.  Nails  should  be  of  the  best  quality, 
and  they  should  be  driven  full  length,  the  bending  over 
of  partially  driven  nails  being  poor  practice.  Cables 
used  with  suspended  scaffolds  should  be  not  less  than 
JX  in.  in  diameter;  they  should  be  plow  steel,  6  strands, 
19  wires,  and  have  a  factor  of  safety  of  at  least  5.  They 
j*hould  be  galvanized  to  order.  Steel  ribbon  should 
not  be  used  for  suspended  scaffolds  as  it  is  more  liable 
to  break  and  is  easily  kinked.  Where  rope  is  used  it 
should  be  of  the  best  manila  grade,  and,  where  it 
passes  over  sharp  corners,  it  should  be  protected  from 
abrasion  by  padding  or  other  suitable  means. 

Where  scaffold  uprights  are  spliced,  they  should  be 
butted  together  and  at  least  two  boards,  about  4  ft. 
long,  should  be  nailed  on  two  adjacent  sides.  The 
splices  on  adjacent  uprights  should  not  be  at  the  same 
level,  but  should  be  staggered.  Where  fixed  ladders 
are  constructed  on  scaft'olds,  they  should  extend  about 
45  in.  above  the  platform,  in  order  to  facilitate  the 
landing  of  the  workmen.  Single  pole  ladders  should 
not  be  used.  ^Vhere  the  scaffolds  are  to  be  used  a  long 
time,  it  is  preferable  to  construct  stairways  having 
full  treads  and  substantial  railings.  Runways  to  plat- 
forms should  not  have  a  greater  rise  than  1  ft.  m 
each  2  ft.  of  length.  Where  the  rise  is  greater  than 
1  ft.  in  5  ft.  of  length  the  run  way  should  have  cleats 
nailed  thereon  about  8  in.  apart  to  prevent  slipping. 
The  centre  portions  of  the  cleats  may  be  onytted  in 
order  to  provide  a  wheelbarrow  track. 

Where  necessary,  overhead  protection  should  be  pro- 
vided for  persons  or  workmen  about  scaffolds  in  order 
to  catch  falling  objects.  Where  a  sidewalk  under  a 
scaffold  is  kept  in  service,  it  should  of  course  be  en- 
tirely bridged  over  with  substantial  material.  All 
doors  being  used  on  ground  floors  of  building  should 
have  ample  protection  over  their  entrances.  Suspended 
scaffolds  should  also  be  equipped  with  either  heavy 
canvas  or  heavy  wire  netting  covers  where  used  with 
tall  buildings,  in  order  to  protect  the  workmen  on  the 
scaft'olds. 

Consideration  should  be  given  to  the  use  of  life  lines 
and  safety  belts  for  men  working  on  thrust-outs  and 
high  elevations.  These,  however,  should  be  used  with 
caution,  as  they  may  in  certain  cases  hamper  the  work- 
men and  possibly  promote  accidents.  In  large  audi- 
toriums having  high  ceilings,  and  also  for  structural 
iron  workers  operating  at  great  heights,  safety  nets 
are  often  used  advantageously  to  catch  workmen  should 
they  fall.  These  nets  should  be  constructed  of  at  least 
j2-in.  manila  rope  having  meshes  no  larger  than  4  in. 
square  and  borders  of  at  least  '}i-'ut.  ro]3e. 

Falsework.  "Ml 

A  great  deal  of  the  foregoing  material  applies  to  the    ^" 
construction  of  falsework.     This  class  of  construction 
cannot  be  standardized  to  the  same  extent  as  scaffold 
work,  hence  it  will  be  impracticable  to  give,  in  detail, 
specifications  for  safe  construction.    Whether  the  false- 
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work  is  erected  to  support  a  stone  or  brick  arch,  f)r 
])artakes  of  the  elaborate  W(irk  used  in  the  building  of 
some  of  our  modern  masonry  and  concrete  bridges  and 
similar  structures,  it  should  in  every  case  be  given 
careful  treatment,  and  be  designed  according  to  the 
stresses  to  be  met.  In  most  cases  it  will  be  necessary 
to  make  drawings  giving  as  much  detail  as  if  the  struc- 
ture were  a  ])ermanent  one. 

Only  the  nio.st  experienced  men  should  be  entrusted 
to  the  cf)nstruction  of  this  class  of  work,  and  proposi- 
tions of  large  dimensions  should  be  handled  as  faith- 
fully as  though  the  structure  were  going  to  be  a  ])ernia- 
nent  one.  In  the  design  and  construction  of  all  false 
work,  great  consideration  sli<iuld  l)e  given  to  the  me- 
thod of  its  removal  after  it  has  served  its  purpose.  False 
centers  should  be  so  desigend  that,  by  collapsible  keys 
or  other  means,  they  may  be  removed  without  >;train- 
ing  or  damaging  the  permanent  structure. 


Methods    of    Clearing    Ice    Gorges 


IN  a  paper  recently  delivered  by  l.ieut-t  ol.  Li.  \V. 
Stickle,  United  States  .\rmy,  before  the  luigineer's 
Society  of  Western  Pennsylvania,  interesting  me- 
thods of  clearing  ice  gorges  last  winter  in  the  Mon- 
ongahela  River  were  described. 

The  lower  end  of  the  g"rge  began  at  the  Bri<lge- 
])ort  tipple  ice-breakers,  0.7  miles  above  Lock  No.  5. 
The  ice  was  i)acked  to  the  river-bed  except  in  the 
channel  where  it  varied  from  4  to  <>  ft.  in  thickness, 
b'arther  up  stream  it  was  found  to  be  of  greater 
thickness  and  more  compact  until  at  the  cofferdam, 
about  2,000  ft.  above  the  Bridgeport  tii)ple,  it  was 
packed  about  6  ft.  below  the  river  surface  and  pded 
to  a  depth  of  4  to  12  ft.  above  the  river  surface  for  a 
distance  of  f.00  ft. 

This  ridge  of  ice  extended  diagonally  across  the 
river  and  was  wedged  between  the  cofferdani  and  the 
mouth  of  a  small  creek  on  the  opposite  side  of  the 
river  a  short  distance  below.  This  ridge  formed  the 
key  to  the  situation  since  it  was  of  sufficient  strength 
to  stop  the  ice,  piling  against  it  from  above,  and  by 
its  position  it  protected  the  t'\eld  of  less  compact  ice 
below  it.  To  break  this  key  it  was  attacked  from  the 
down-stream  side  after  a  channel  1.500  ft  long  had 
been  blasted  through  the  ice-pack  below. 

After  all  shore  ice  possible  had  been  loosened  at 
the  lower  end  of  the  gorge  by  ramming  with  steam- 
ers, blasting  of  the  channel  up-stream  through,  the 
center  of  the  ice-pack  was  started.  ICight  holes  were 
first  disposed  in  a  semicircle  of  about  300  ft.  in  di- 
ameter, the  curve  being  convex  to  the  direction  of 
the  current.  The  holes  were  from  12  to  18  in.  in  di- 
ameter, cho])ped  through  the  ice  or  to  the  river-bed 
where  necessary,  with  a  long  chisel  bar.  From  10  to 
12  lb.  of  40  i)cr  cent  dynamite  per  bole  were  tied  in 
weighed  cement  sacks,  lowered  through  the  holes  and 
suspended  under  the  lower  surface  of  the  ice.  .Ml 
eight  shots  were  exploded  simultaneously. 

The  ice  was  well  .shattered  in  the  areas  enciicled 
bv  the  holes  and  for  10  to  20  ft.  above  each  hole. 
After  all  loose  ice  had  floated  away,  a  steamer  by 
ramming  and  then  pulling  with  a  snag  hook,  removed 
everything  up  to  the  solid  breast.  The  same  procedure 
was  followed  with  successive  series  of  holes  tmtil  a 
channel  1.500  ft.  long  had  been  cut  up-stream  to  the 
ridge  forming  the  key.    The  number  of  holes  was  de- 


creased from  eight  at  the  down-stream  end  of  the 
channel  to  five  at  the  up-stream  end,  the  width  cor- 
respondingly decreasing  from  300  ft.  to  100  ft.  The 
width  was  also  controlled  to  some  extent  by  varia- 
tion in  loading  of  the  end  holes  of  each  series.  A 
line  of  five  holes  was  then  laid  out  diagonally,  up- 
stream from  the  o|)ened  channel  to  the  left  shore  op- 
])osite  the  mouth  of  the  creek,  and  in  such  a  jK>sition 
as  to  cut  across  the  down-stream  corner  of  the  ice 
ridge.  When  these  holes  were  fired,  the  greater  part 
of  the  ice  along  the  left  bank  below  them  was  loosened 
and  floated  out  and  a  slight  movement  of  the  ice  ridge 
was  noted.  A  second  diagonal  line  of  holes,  paral- 
leling the  first  line  but  about  .300  ft.  farther  up-stream, 
was  next  fired,  breaking  the  ridge  at  its  juncture 
with  the  left  shore.  The  entire  ridge  began  to  move. 
])ivoting  about  its  right  end  at  the  Brown  cofferdam, 
and  was  quickly  followed  by  movement  of  the  entire 
gorge  above  that  point,  which  at  the  time  extended 
to  Fredcricktown,  Pa.  The  river,  at  this  time,  was  7 
ft.  above  the  crest  of  Dam  No.  5. 

Moderating  weather,  together  with  softening  and 
sinking  of  the  ice,  due  to  suspended  silt,  had  started 
the  ujjper  end  of  the  gorge  to  move  and  undoubtedly 
contributed  to  the  success  of  the  undertaking.  In 
drilling  blast  holes  it  was  noted  that  for  the  upper 
IS  in.  the  ice  was  very  hard,  but  beU)w  that  point  it 
was  usually  softened  and  honeyc<5mbed  and  filled 
with  silt,  .'\ftcr  the  final  movement  had  started,  the 
entire  gorge  passed  a  given  point  in  three  hours,  but 
it  disap])eared  so  rapidly,  by  shattering  on  the  dams 
and  sinking,  that  jiractically  no  ice  reached  Pittsburgh. 

An  attempt  was  made  to  use  blasting  j>o\vder  in- 
stead of  dynamite  to  shatter  the  ice,  but  this  proved  to 
be  a  failure.  Five  1-gal.  jugs  were  each  loaded  with 
10  lb.  of  blasting-powder  and  one  No.  6  electric  ex- 
ploder. After  the  lead  wires  had  been  arranged  in  slits 
in  the  corks  and  sealed  with  soap,  the  jugs  were  sus- 
I)ended  below  the  ice  and  the  charge  exploded.  No 
appreciable  shock  or  lifting  effect  was  observed,  pro- 
bably because  the  action  of  the  powder  was  so  slow 
that  pressure  was  relieved  by  displacement  of  the 
wateri 


There  is  No  Such  Thing  as  Rubbish  ! 

A  single  example  will  serve  to  show  the  truth 
of  this  statement.  The  refuse  from  Army  kit- 
chens has  yielded  sufficient  tallow  to  provide 
soap  for  the  entire  needs  of  the  Army.  Navy  and 
government  departments,  and  glycerine  enough 
to  propel  23.000.000  eighteen  pounder  shells. 


Aids  in  Handling  Lumber 

Wherever  quantities  of  rough  lumber  must  be  load- 
ed, unloaded,  or  piled,  a  pivot  .stand  is  of  great  assist- 
ance in  the  work  of  handling.  Such  a  stand  consists 
of  a  central  upright  erected  on  two  cr^issed  bottom 
pieces,  the  ends  of  which  are  mortised  into  four  slant- 
ing legs  which  griji  the  upper  part  of  the  central  piece. 
Into  the  end  of  the  upright  is  set  a  stout  steel  pin 
having  a  rather  blunt  point.  The  stand  is  placed  along- 
side the  wagon  or  lumber  pile  and  is  used  as  a  pivot 
where  leverage  accomplishes  much  of  the  work  ordin- 
arily done  by  actual  lifting. 
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The  McArthur  Concrete  Pedestal  Pile 


IN  almost  every  case,  pile  construction  is  necessita- 
ted by  low-bearing  power  of  the  soil.  Where  it  is 
not  practicable  to  drive  the  pile  to  rock,  its  bearing 
capacity,  due  to  the  small  bearing  area  it  pre- 
sents, is  limited  to  the  frictional  adhesion  between  its 
surface  and  the  earth.  In  a  recent  issue  we  describ- 
ed a  piece  of  construction  work  at  the  plant  of  the 
Algoma  Steel  Co.,  where  the  McArthur  pile,  some- 
what uncommon  in-  Canada,  was  used.  The  following 
description  of  this  pile  may  ])rove  valuable  to  some 
of  our  readers : 

The  McArthur  pile  is  a  pedestal  concrete  pile  of 
a  ])articular  form  and  made  by  the  particular  specifi- 
cation of  the  McArthur  Pile  &  Foundation  Co.,  of  New 
York  City.  This  pile  consists  of  a  cylindrical  shaft 
or  stem,  approximately  16  in.  in  diameter,  with  an 
enlarged  base  or  foot.  This  enlarged  foot  giving  great 
bearing  area,  will  naturally  give  a  greater  bearing 
capacity  to  the  pile.  The  e(|ui])ment  necessary  in  the 
construction  consists  of  a  cylindrical  steel  casing  and  a 
core  or  rammer  which  fits  inside  the  casing.  This  ap- 
paratus is  driven  into  the  ground  to  the  required 
depth.  The  core  is  then  removed  and  a  charge  of  con- 
crete is  dropped  to  the  bottom  of  the  casing.  With 
the  core  as  a  rammer,  this  concrete  is  then  forced  out 
against  the  soil  at  the  bottom  of  the  casing  and  the 
operation  of  charging  and  ramming  continued  until  a 
bulb  or  pedestal  of  the  required  size  is  formed.  After 
this  the  casing  is  filled  with  concrete  and  pulled  slowly 
and  evenly  out  of  the  ground,  leaving  a  pile  of  the 
size  and  shape  mentioned.  The  weight  of  the  core  and 
hammer  rests  on  the  concrete  while  the  casing  is  being 
withdrawn.  The  core  is  formed  of  a  pipe  smaller  than 
the  casing,  inside  which  it  fits,  and  has  a  blunt  cast 
steel  head.  In  the  head  of  the  core  is  an  oak  driving 
block  for  the  hammer  blows. 

Referring  to  the  drawing  in  Fig.  1  the  core  is 
shown  in  (1)  fitted  into  the  casing  and  both  driven 
into  the  ground  to  the  desired  depth.  In  (2)  the  core 
is  pulled  out  and  concrete  is  dropped  to  the  bottom 
of  the  casing.  In  (3)  the  casing  is  pulled  up  slightly, 
the  weight  of  the  rammer  being  on  the  concrete,  and 
(4)  shows  the  rammer  driven  down  and  forcing 
against  the  soil  and  beginning  to  form  the  pedestal. 
This  operation  is  continued  until  the  required  footing  is 
secured,  when  the  casing  is  filled  with  concrete  to  the 
top,  as  shown  in  (5).  The  casing  is  now  withdrawn 
by  placing  the  end  of  the  core  on  top  of  the  concrete 
which,  with  the  weight  of  the  steam  hammer  (a  total 
weight  of  about  5  tons)  presses  down  the  concrete, 
jiermitting  the  casing  to  be  slowly  and  evenly  pulled 
out  of  the  ground.  This  leaves  the  pedestal  pile  in 
place  as  shown  at  (6).  When  much  ground  water  or 
a  fluid  .soil  is  encountered  at  the  lower  end  of  the  pile, 
a  cast  iron  point  may  be  fitted  to  the  lower  end  of  the 
casing  while  the  core  is  being  removed,  and  the  first 
charge  of  coijcrete  is  being  placed.  Afterwards  the 
successive  charges  of  concrete  act  as  a  seal  while  the 
pedestal  is  being  formed.  This  cast  iron  point  remains 
in  the  ground  and  forms  part  of  the  pedestal. 

In  the  operations  at  the  Algoma  S'eel  plant,  the 
weight  of  the  core  with  the  cap  was  6,700  pounds  and 
the  weight  of  the  striking  part  of  the  hammer,  300 
pounds.     The  casing  was  driven  until  ten  blows  of 


the  hammer  secured  a  penetration  of  one  inch. 

The  concrete  for  these  piles  consists  of  one  part 
Portland  cement,  two  and  one  half  parts  of  sand  and 
five  parts  of  broken  stone  or  gravel,  measured  by 
volume. 

The  required  length  of  each   pile  was  determined 
by  driving  the  pile,  or  j)ile  forming  apparatus,  into  the 
ground    until    the    penetration    under    the    following 
formula,  to  support  the  necessary  load  was  obtained. 
2  w  h 

=  safe   load    per    i)ile 

s  +  .l 

The  loading  test  on  four  ])iles  under  a  load  of  120 
tons  of  jiig  iron  showed  a  maximum  settlement  of  5/16 
inch. 

How  a  Pile  Supports  Its  Load. 

In  ".\  Practical  Treatise  on  Foundations,"  by  Pat- 
ton  quoted  in  Concrete  Engineering,  the  fcjllowing 
equation  is  given  for  the  total  carrying  capacity  of  a 
pile: 

L=bAXfS.  in  which 

L=the  safe  su])])orting  power  of  the  pile. 

b=the  safe  bearing  power  per  sq.  ft.  of  the  soil  at 
the  ])oint  or  base  of  the  pile. 

A=The  area,  in  sq.  ft.,  of  the  base  of  the  ])ile, 

f=the  safe  frictional  resistance  per  scj.  ft.  of  soil 
penetrated  by  the  pile,  and 

S=the  number  of  sq.  ft.  of  surface  in  contact  with 
the  soil. 

Patton  further  states  that,  as  A  and  S  are  known 


Fig.  1 

from  the  size  and  shape  of  the  pile,  if  we  know  b 
and  f,  we  can  determine  the  supporting  power  of  the 
pile  under  any  conditions.  For  most  cases  b,  the  bear- 
ing power  of  the  soil  at  the  foot  of  the  pile,  can  be 
quite  accurately  predetermined,  but  f,  the  frictional 
resistance,  is  of  a  somewhat  less  determinate  nature. 
It  ranges  in  general  from  100  lbs.  per  sq.  ft.  in  the  soft- 
est soils  to  600  lbs.  per  sq.  ft.  in  compact  sand  and 
gravel.  From  Patton's  equation  the  carrying  capacity 
of  different  types  of  piles  can  be  computed  and  com- 
l)ared. 

Regarding  the  manner  in.  which  a  pile  supports  its 
load  by  friction,  E.  P.  Goodrich  (Trans.  A.  S.  C.  E. 
XLVIII  No.  921),  points  out  that  "When  a  pile  is 
supported  entirely  by  frictional  resistance,  the  actual 
region  supporting  the  load  is  some  deep  ground  level 
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at  which  the  frictional  rcsi'~tancc  hohlinj;  the  pile  has 
heeii  transferred  throufjh  tin-  earth  in  the  shape*  of  a 
conoid  of  i)ressiire,  the  \);i^v  of  which  ^ives  a  total 
bcarinfi^  vahie  eipial  to  tlie  load  and  a  unit  l>earing 
value  which  the  earth  at  that  lower  level  will  support. 
iCach  kind  and  deforce  of  compactness  will  give  a  dif- 
ferent anjjle  for  the  slope  of  the  conoidal  surface." 

The  values  j^iven  by  I'atton  for  the  frictir)nal  re- 
sistance between  the  earth  and  the  surface  of  a  i)ile 
range  from   100  lbs.  to  (M)  lbs.  per  sq.  ft.,  according? 


Fig.  2 

to  the  nature  of  the  soil.  l'~.lmer  C.  Corthell,  in  his 
book,  ".Mlowable  Pressures  on  Heep  Foundations," 
jjives  a  summary  of  a  number  of  actual  cases  where 
frictional   resistance  was  measured . 

In  firm  sand  of  jjood  (piality,  Dutch  enj^iiner-  i-ii- 
mate  friction  on  piles  at  (>14  Ihs.  i)er  sip  ft. 

In  another  section  of  the  same  report  a  sunuuary 
of  data  collected  show  s*  that  in  two  cases  of  cylinder 
piers,  the  average  frictional  resistance  was  540  lbs. 
])er  .s(|.  ft.  (Iravel  gave  the  greatest  resistance  and 
mud  the  least. 

Twenty-three  exami)les  nf  masouary  piers  showetl 
an  average  frictional  resistance  in  sand  and  gravel  of 
322  lbs.  per  sq.  ft 

I'ive    examples    vii    w.ilU,    qua_\  s    ,in(l    other    sfruc- 


tures  showed  an  average  frictional  resistance  of  270 

lbs.  per  sq.  ft. 

Corthell  also  gives  the  following  summary  of  actual 
bearing  values : 

The  pressure  of  stable  structures  on  fine  sand  range  from 
a.25  to  5.80  tons,  avcraKe  4..'i  tons. 

On  coarse  sand  and  gravel,  2.4  to  7.75  ton*,  average  5.1 
tons. 

Sand  and  clay,  2..')  to  8.5  average  4.«  tons. 

.Mliivium  and  silt.  !..'>  to  6.2  average  2.9  tons. 

Hard  clay,  2.0  to  H.O  average  5.08  tons. 

Ilardpai),  3.0  to   12,  average  8.7  tons. 

(lay,  4.50  to  .'(.fiO,  average  .'5.  Z  tons. 

Ira  ().  Baker  gives  safe  bearing  power  of  soils  as: 

Safe  bearing  powi 
per  sq.  ft. 
Mini-     Maxi-     .\ver- 

Kind  of  Material.  mum      mum        atre 

K(jck.    the    hardest,    in    thick    layers    in 

native   bed    200 

Kock,  equal  to  the  best  ashlar  masonry...  25  30        27.5 

Kock,  equal  to  the  best  brick  masonry..    .15  30         17  S 

Rock,   equal   to  poor  brick   masonry    ....     5  10 

Clay  in  thick  beds,  always  dry   K  h 

Ciay  in  thick  beds,  moderately  dry  6 

Clay,    soft    3 

Gravel  and  coarse  s.Tnd..  well  cemeiilnl   .      •<  10  ■' 

Sand,  dry,  compact  and  well  cemented   .4  G  '. 

Sand,   clean  dry    ' 

Quicksand,  alluvial  soils,  etc.  . . 

[iCost  of  Stucco  Finish  for  Concrete  House 

Data  on  the  stucco  finish  for  the  walls  of  a  concrete 
house  built  in  1917  in  Darien,  Conn.,  are  given  as  fol- 
lows by  Mr.  M.  D.  Morrill  in  Concrete: 

The  stucco  finish  was  put  on  in  a  siwgic  coat  about 
;4  in.  thick,  api)lied  with  a  ])lasterer's  trowel.  The  walls 
were  not  wet  down,  hut  all  dry  dust  was  ren;ovcd. 
The  wall  surface  was  left  smooth  by  the  steel  forms, 
and  it  was  at  first  cpiestioned  if  there  was  not  danger 
that  this  thin  coat  of  stucco  would  eventually  peel  off. 
ICxperience,  however,  seems  to  prove  the  contrary,  and 
on  a  considerable  number  of  buildings  finished  in  this 
way  six  years  ago  there  is  no  sign  of  the  separation 
of  the  stucco.  It  api)ears  to  he  a  permanent  as 
well  as  a  rather  inexpensive  way  to  finish  these 
steel  molded  concrete  walls,  .\ftcr  this  stucco  was 
troweled  on  aiul  had  been  allowed  to  stand  a  few 
minutes,  the  surface  was  gone  over  lightly  with  a  cork 
float.  .\  little  water  was  thrown  on  with  a  brush,  as 
needed,  while  the  surface  was  being  floated. 

In  order  to  get  at  the  exact  cost  of  this  wall  finish. 
the  time  and  material  used  on  finishing  a  surface  of 
142  sip  yd.  was  kept,  no  allowance  being  made  fi-r 
'  ipenings. 

Labor  and  Material.  142  Sq.  Yds.  of  Stucco 
Vj  day,  3  masons,  at  $4.80  for  8  lu>urs  .  *T.20 

'/j  day,  2  helpers,  at  *:!.0«  for  8  hours   .  3.00 

'i  day,  2  carpenters,  at  $4..")0,  scaffolding:  4.50 

Total   labor ?M70 

2  bbl.  cement  at  $l.!i2   ...  ^    ~ 

I   yd.  sifted  sand  at  $:!'><> 

Total    material  ^"  "- 

Total   .  fStl.it 

The  total  cost  of  finishing  these  walls  was  thus  be- 
tween 15  ct.  and  U>  ct.  per  sipiare  yard. 

It  is  annomued  that  the  Advisory  Council  for 
."-cientifie  &  Industrial  Research  has  appropriated 
$1,500  to  meet  the  cost  of  the  equipment  for  further 
exi>eriments  in  the  production  of  gas  from  straw.  The 
process  is  one  develope<l  by  Prof.  McLaurio,  of  the 
Universitv  of  Saskatchewan. 
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Fire    Prevention    Committee's    Report    Before    American 
Society  of  Municipal  Improvements 


By  AlcideChausse,  Chairman 


T 


HE  following  information  respecting  lire  pre- 
vention and  fire  protection,  taken  from  my 
files,  will,  this  year,  replace  my  usual  report: 


N.  Y.  Fire  Department 

Help  us  prevent  fires ' 


New  York 


Carelessness  caused  10,000  fires 

in  1916.       • 
Don't  throw  away  lighted  matches  or  cigar-x 

ettes.  Clean  up  rubbish. 
Don't  let  children  handle  matches. 
Don't  use  gasoline  near  fire.    Be  careful! 
At  a  point  near  the  Brooklyn  bridge  subway  en- 
trance, of  New  York  city,  Fire  Commissioner  Adam- 
son  has  caused  to  be  erected  a  large  sign,  with    above 
wording,  asking  for  the  aid  of  all  New  York  citizens 
in  a  campaign   to  prevent  fires.    This  sign   is  placed 
where   thou.sands.    if   not   millions,    see    it    every   day, 
where  it  serves  to  remind  readers  of  their  duties  to  the 
city,  their  neighbors  and  their  families. 

Prosecution  of  Incendiaries. 

The  prosecution  of  incendiaries  in  Boston  is  being 
continued  with  unabated  vigor.  One  of  the  criminals 
was  sentenced  during  February  to  the  .state  prison 
for  a  term  of  four  to  five  years.  He  was  convicted 
of  having  hired  another  to  burn  the  house  owned  by 
his  brother-in-law.  The  man  who  actually  fired  the 
house  confessed  also  during  the  trial  that  he  had  set 
thirteen  other  fires.  He  testified  that  in  addition  to 
receiving  money  for  setting  fire  to  the  ])roperty  he  was 
paid  ten  dollars  on  several  occasions  by  public  adjust- 
ers for  advance  information  concerning  the  fire  and 
place  of  fires  to  be  set. 

Automatic  Sprinklers. 

A  recent  decision  of  the  New  York  Supreme  Court 
set  forth  that  the  fire  commissioner  of  New  York  city 
still  has  the  power  to  order  the  in.stallation  of  auto- 
matic sprinklers  in  cases  where  his  individual  judg- 
ment deems  such  protection  necessary.  This  is  a  re- 
versal of  the  holding  of  the  New  York  Board  of  .A.p- 
peals,  which  had  ruled  that  a  section  of  the  building 
code  prescribing  rules  for  the  installation  of  sprinkler 
systems  in  certain  classes  of  buildings  limited  the 
authority  of  the  commissioner  to  the  enforcement  of 
this  section.  The  code  holds  that  the  fire  commission- 
ers' power  has  neither  been  added  to  nor  diminished. 
The  Board  of  Appeals  has  the  authority,  however,  to 
pass  upon  the  order  of  the  fire  commissioner  to  deter- 
mine its  reasonableness. 

With  the  provisions  for  appeals  from  the  order  of 
the  fire  commissioner  to  the  Board  of  Appeals,  and 
also  beyond  it  to  the  courts,  the  right  of  property  own- 
ers are  well  protected,  while  the  fire  commissioner 
retains  an  authority  which  is  no  doubt  necessary  in 
a  city  of  the  character  of  New  York.  The  commission- 
er must,  of  course,  enforce  such  provisions  of  the  build- 
ing code  as  require  automatic  sprinkler  .systems  in  cer- 
tain occupancies. 

Every  City  has  a  Building  Inspector. 
Every  city  in  the  .state  of  Maine  of  more  than  2,000 
inhabitants  has  a  building  inspector.    This  inspector 


is  elected  each  year  by  the  municipal  officers.  The  in- 
spector has  jurisdiction  only  within  such  limits  as  are 
defined  by  the  munici])al  officers  and  these  limits  must 
include  the  thickh-  settled  portion  of  the  city.  Towns 
of  less  than  2,000  inhabitants  may  establish  the  office 
of  building  inspector  if  the  voters  so  decide  at  an  an- 
nual town  meeting.  The  election  of  building  inspec- 
tors takes  place  in  the  month  of  April. 

Spontaneous  Ignition. 

In  his  paper,  read  before  the  Ohio  Firemen's  con- 
vention, John  A.  Welsh,  chief  of  the  Columbus  Fire 
Prevention  Bureau,  stated  that  spontaneous  heating 
and  ignition  has  been  known  to  occur  in  the  following 
substances:  Coal,  coke,  lampblack,  charcoal,  sawdust, 
corkdust,  tolors,  varnishes,  laquers,  oils,  dryers,  fats, 
oilcloths,  lime,  drill  turnings,  carbide,  nitric  com- 
pounds, sulphur  compounds,  hay,  grass,  malt,  bran, 
hops,  wool,  cotton,  silk  flax,  hemp  jute,  tow,  oil  rags, 
polishing  rags,  greasy  cloths  and  clothing  in  a  greasy 
or  dusty  condition. 

Value  of  Skylight. 

Not  so  long  ago  a  theatre  fire  occurred  in  Logan- 
sport,  Ind.  The  fire  fighters  gave  it  as  their  opinion 
that  had  it  not  been  for  the  venilating  skylights  over 
the  stage,  the  fire  would  have  spread  from  the  stage 
to  the  .auditorium  and  the  entire  building  would  have 
been  destroyed.  In  a  discussion  at  the  National  Fire 
Prevention  Association  Convention,  held  in  May,Ru- 
dolp  P.  Miller,  of  New  York  Board  of  Standards  and 
Appeals,  declared  that  the  ventilating  skylight  is  the 
most  important  feature  of  the  theatre,  and  is  one  that 
is  too  often  neglected. 

He  said  further:  "If  .satisfactory  ventilating  sky- 
lights are  ])rovided,  the  smoke  and  gases  from  a  stage 
fire  will  go  out  to  the  outer  air  instead  of  into  the 
auditorium.  The  experiments  made  on  model  theatres 
one-eighth  natural  size  by  Austrian  engineers  show 
that  whenever  the  sklight  opens  the  smoke  cannot 
enter  the  auditorium  to  an  extent  to  do  any  particu- 
lar harm."  Edward  B.  French  gave  it  as  his  opinion 
that  had  the  skylight  of  the  Iroquois  Theatre  been 
working  properly  there  would  have  been  no  great  loss 
of  life  in  that  fire. 

Film  Inspectors 

An  ordinance  prepared  by  the  Indianapolis  Build- 
ing Inspector,  in  consultation  with  Fire  Marshall  H. 
H.  Friedly  and  insurance  experts,  provides  for  the 
appointmejit  of  a  film  inspector  at  ninety  dollars  a 
month,  his  hours  being  one  to  five  o'clock  in  the  after- 
noon and  6.30  to  10  o'clock  in  the  evening  for  the  pur- 
pose of  inspecting  motion  picture  places  and  observ- 
ing whether  the  ordinance  is  Jjeing  observed.  The  or- 
dinance ])rohibits  the  storing  of  films,  negatives,  raw 
stock,  finished  products  or  discarded  scrap  or  used 
films  in  any  building,  any  part  of  which  is  used  for  a 
theatre,  dance  hall,  hotel,  church,  school,  department 
store,  public  meeting  place,  apartment,  tenement  or 
residence  building  for  more  than  one  family,  or  in  any 
building,  the  nearest  wall  of  which  is  within  fifty  feet 
of  another  building.    The  ordinance  calls  for  sprinkler 
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systems  in  st(iraf>;e  places,  all  films  X<>  be  ])lacc'<l  in  in- 
divichial  cmtainers  and  stored  in  firei)roof  vaults.  No 
one   is  to  he  ])erniitted    tn    handle   such   films  unless 

liccMiscd. 

Condemning  Property 
A  ckcisidii  has  been  gi\(  ii  by  the  Supreme  Court 
of  North  Dakota  which  upholds  the  right  of  the  state 
fire  marshal  to  condemn  property.  The  fire  marshal 
of  that  state  had  condemned  property  which  had  been 
badly  daniajjed  at  Devil's  Lake.  Instead  of  obeyinj^  the 
order  of  the  lire  marshal,  the  f)vvner  of  the  property 
bcfjau  repairing  the  structure,  contending  that  the 
building  had  not  been  damaged  to  the  extent  of  50 
per  cent  and  that  a  local  ordinance  permitted  repair 
ill  such  cases.  The  fire  marshal  obtained  an  injunc- 
tion restraining  the  f)vvner  from  proceeding  with  the 
re])air  work.  The  supreme  court  has  affirmed  decision 
making  the  injunction  jiermanent  and  U])holding  the 
lire  marshal. 

Life  Hazard  and  Sprinklers. 

Safety  for  life  is  one  of  the  most  important  services 
bought  with  an  automatic  sprinkler  system.  During 
the  past  year,  the  Alfred  Street  School  in  Uinghamton, 
New  York,  was  jjrotected  against  fire  by  an  automatic 
sprinkler  .system.  A  timber  near  the  heating  jilant 
became  ignited  during  the  noon  hour  and  started  a 
blaze.  When  the  heat  reached  a  point  near  a  s])rinkler 
head  a  deluge  of  water  extinguished  the  fire  before  the 
firemen  arrived  in  response  to  the  alarm.  It  was  just 
at  the  noon  hour  and  the  children  ha<l  not  entered  the 
building  for  the  afternoon  session  though  the  fire  oc- 
curred only  a  few  minutes  before  it  was  time  for  them 
to  assemble. 

Safer  Construction  of  Schools. 

Nearly  all  the  efforts  that  have  been  made  to  bring 
abt)ut  safer  construction  of  school  buildings  has  been 
centered  on  an  examination  of  plans  for  these  build- 
ings after  the  plans  have  been  made.  Fire  Marshal  J. 
R.  Young  of  North  Carolina  has  begun  a  campaign 
to  kee])  before  those  who  arc  ])rimarily  responsible 
for  school  building  construction  the  necessity  and  the 
elements  of  school  building  safety.  Recently  Fire  Mar- 
.shal  Young  sent  a  letter  to  the  members  of  all  school 
boards  in  North  Carolina,  advising  them  to  consider 
carefully  the  subject  of  safety  when  ordering  the  con- 
struction of  school  buildings,  and  what  is  more  im])ort- 
ant,  to  consider  the  plans  for  a  school  building  with 
the  state  fire  marshal  department  before  the  plans  arc 
believed  to  be  ready  for  use.  In  many  instances  this 
would  save  expenses  in  architects'  bills  and  lead  to 
the  closer  and  more  effective  co-operation  with  the 
state  department.  Each  school  board  nuMnber,  in 
addition  to  the  letter  from  Mr.  Young,  received  a 
s])ecial  pami)hlet  on  the  necessity  of  school  building 
safety  and  a  copy  of  Mr.  Young's  address  on  the  dou- 
ble tower  stairway.  The  North  Carolina  cami)aign 
for  safer  school  buildings  has  received  the  endorse- 
ment of  the  North  Carolina  chapter  of  the  American 
Institute  of  Architects. 

Condemned  Wooden  Shingles. 
None  of  the  presidents  of  the  I'nited  States  has 
been  more  versatile  than  Thomas  .left'erson.  [elYer.son 
\vas  an  architect  of  no  mean  ability.  His  i)lans  were 
used  in  the  construction  of  many  buildings.  A  reader 
of  the  former  jiresident's  correspondence  has  di.scov- 
ered  that  he  condemned  the  wooden  shingle  roof  near- 
ly one  hundred  years  ago.    In  a  letter  written  to  ex- 


plain his  plans  for  a  court  house,  he  said  ;  "I  would 
advise  you  to  cover  with  tin,  instead  of  shingles.  It 
is  the  lightest  and  most  durable  covering  in  the  world. 
We  know  that  it  will  last  (jne  hundred  years  and  how 
much  more  we  do  not  know.  'I'he  tin  and  putting  on 
cost  15d.  a  scjuare,  and  we  were  asked  here  lOcJ.  a 
square  for  heart  pine  shingling.  .Ml  our  buildings 
except  one  are  covered  with  tin," 

Motion  Picture  Engineers. 

Francis  Jenkins  rejjresenting  the  society  of  Motion 
Picture  Engineers,  in  a  brief  address  before  the  last 
meeting  of  the  National  F'ire  I'rotection  .\ssociation, 
called  attention  to  the  fact  that  nearly  all  public  oflfi- 
cials  had  been  using  their  powers  exclusively  to  bring 
about  construction  designed  to  prevent  the  spread  of 
motion  picture  film  fires,  and  had  expendedlittle  effort 
to  prevent  the  fire  from  starting.  This  criticism  i- 
aniply  justified.  Old  i)rojecting  machines  and  care- 
lessness, either  in  combination  or  separately,  cause 
most  film  fires.  The  setting  of  the  highest  .standard 
for  jjrojecting  machines  in  use  would  eliminate  the 
chief  physical  hazard  causing  these  fires.  Old  project- 
ing machines  chew  the  film  in  small  bits,  making  it 
almost  like  wood  shavings,  causing  it  to  ignite  readily 
if  the  film  remains  stationary  before  the  light  for  even 
the  smallest  instant. 

Mr.  Jenkins  also  referred  to  P.  W.  Nicholson,  Fire 
Marshal  of  the  District  of  Columbia,  as  a  pioneer  in 
carrying  out  the  excellent  idea  of  doing  away  with 
flimsy  enclosures  about  projecting  machines  being 
used  for  temi)orary  exhibition.  Mr.  Jenkin's  point  was 
well  made  that  enclosures  of  this  character  only  en- 
courage carelessness  in  the  handling  of  films  by  con- 
cealing the  operator  from  view.  If  the  operator  were 
in  full  view,  he  would  not  be  smoking,  he  would  l»c 
much  more  liable  to  keep  all  films  not  in  use  in  metal 
containers.  The  temporary  concealing  b(K)th  defeats 
the  purpose  which  it  is  designed  to  fulfill. 

Fire  Drill. 

Any  one  who  has  ever  watched  a  fire  drill  in  a  large 
industrial  plant  has  realized  the  desirability  of  the  fire 
drill.  When  large  numbers  of  workers  are  housed  in 
a  small  area,  even  with  the  best  of  discipline,  escapes 
become  crowded  and  descent  sometimes  becomes 
difficult.  What  would  happen  in  a  building  where  no 
fire  drill  had  been  held  and  there  was  no  discipline 
is  too  terrible  to  contem])Iate. 

Frequently  inspectors  find  that  building  owners 
have  com])licd  with  the  law  by  erecting  fire  escapes. 
but  occupants  never  use  escapes  for  drill  purposes. 
The  fire  inspector  in  Scranton.  Harry  Henckley.  re- 
jiorted  recently  that  one  factory  where  an  escape  had 
been  on  a  building  for  a  year  and  which  em|)loyed 
women  had  never  held  a  fire  drill  during  the  entire 
year.  The  Scranton  ordinance  provides  that  there  shall 
be  at  least  one  fire  drill  each  month  and  adds  a  pen- 
nlty  for  failure  to  obey.  In  spite  of  the  terrible  results 
of  fire  drill  failure,  a  fire  drill  law  is  one  of  the  most 
difficult  to  enforce.  The  comjjlaint  is  usually  made 
that  the  building  occupants  become  nervous  on  a  fire 
escape.  If  they  become  nervous  when  there  is  n<> 
fire,  and  no  fire  drilU  are  held,  what  mav  li.-  eyvctcd 
when  fire  comes  ? 

Fire  Escapes. 
To  avoi<l   the  probability  of  being  .-^ued    for  dam- 
ages by  those  who  may  be  injured  in  escaping  from 
a  burning  building  by  means  of  the  fire  escape,  it  is 
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necessary  that  the  owner  of  the  building  provide  fire 
escapes  that  are  reasonably  safe  for  use.  The  Minne- 
sota Supreme  Court  recently  upheld  the  action  of  a 
jury  in  awarding  damages  for  injuries  sustained  in 
jumping  from  fire  escapes  which  it  was  alleged  were 
insufficient.  These  fire  escapes  were  attached  to  the 
Concord  Flats  in  St.  Paul.  The  flat  was  destroyed 
by  fire  and  four  women  lost  their  lives.  The  woman 
who  obtained  the  judgment  went  down  a  fire  escape 
until  she  was  compelled  to  jump  20  feet.  Her  leg  was 
broken  and  the  jury  awarded  a  judgment  for  $2,713. 

City  Not  Liable. 
A  city  owning  and  operating  its  own  water  plant 
is  not  liable  for  damages  resulting  from  a  low  water 
pressure  when  fire  occurs.  Many  business  men  do  not 
know  this  to  be  true  and  believe  that  they  could  ob- 
tain damages  from  the  city  if  water  pressure  should 
fail  at  the  time  of  a  fire  and  lead  to  destructit)n  of 
their  property.  A  business  man  making  a  careful  con- 
tract with  a  privately  owned  water  power  company 
for  water  sujjply  can  make  the  company  clearly  liable 
for  failure  to  maintain  a  certain  pressure  during  time 
of  fire.  But  it  is  not  good  business  judgment  to  rely 
on  collection  tjf  damages  ftn-  re-embursement  of  fire 
losses.  The  prudent  business  man  will  provide  all  the 
private  fire  protection  he  can  afford  instead  of  relying 
upon  public  agencies  entirely. 

Ontario  Government  Co-operation. 

At  the  end  of  August  a  convention  was  held  at  the 
Parliament  Buildings,  Torontt),  Ontario,  to  discuss 
fire-prevention  plans. 

'I'he  Ontari(j  (iovernment  has  decided  that  this 
work  is  one  that  should  be  extended  considerably, 
and  it  is  probable  that  at  the  next  session  of  the  Legis- 
lature some  amendments  will  be  made  to  the  Fire  Mar- 
shal's Act,  which  will  give  him  more  power  and  will 
help  greatly  in  fire  prevention  work. 

Notices  to  the  number  of  2,000  were  sent  out, 
signed  by  the  Premier,  to  all  parts  of  the  ])rovince, 
asking  those  who  are  interested  in  fire  prevention  to 
be  on  hand  at  the  conference  on  August  30th.  These 
notices  were  sent  to  manufacturers,  fire  depart- 
ments, business  men,  farmers'  representatives  and  all 
others  who  are  beginning  to  realize  that  fire  ])revention 
is  one  of  the  best  things  the  province  has  taken  hold 
of  for  years. 

Comprehensive  Building  Code. 

The  most  complete  and  comi)rehcnsive  building 
code  ordinance  for  a  city  of  50,000  inhabitants  is  that 
of  Davenport,  Iowa.  This  ordinance  passed  in  1916, 
has  recently  been  modified  and  published  in  book  form 
by  Ralph  Graham,  building  commissioner  of  the  city. 
The  code  has  been  arranged  in  a  manner  which  brings 
credit  to  the  compiler.  All  sections  are  carefully  group- 
ed and  follow  in  logical  sequence,  and  in  addition  a 
most  complete  index  is  provided.  Ready  accessibility 
to  any  part  of  a  building  code  in  which  a  prospective 
builder  may  be  interested  is  most  important.  Such 
accessibility  makes  for  a  surer  and  a  more  satisfactory 
enforcement  of  the  code  itself. 

Among  the  modern  requirements  of  the  Daven- 
port code  is  that  on  roofing.  The  use  of  the  wooden 
shingle  roof  on  new  buildings  is  prohibited  over  the 
entire  city.  The  provision  became  effective  July  1. 
No  existing  wooden  shingle  roof,  if  damaged  more 
than  40  ])er  cent,  shall  be  repaired  with  other  than  ap- 
])roved  roofing.  By  a])pro\ed  roofing  is  meant  only 
that  which  bears  the  label  of  the  Underwriters'  Labor- 


atories. Underwriters'  Lab(jratories  Class  C  roofing 
is  ])ermitted  in  the  residence  sections,  but  buildings 
in  the  fire  limits  and  those  outside,  of  certain  occu- 
l)ancy  and  size  must  be  covered  by  such  material  as 
would  rank  with  Class  A  or  B  of  the  Underwriters' 
Laboratories  specifications. 

The  code  contains  re(|uirements  for  automatic 
sprinklers  and  for  the  storage  and  handling  of  explo- 
sives and  inflammable  liquids.  All  of  the  principal  fire 
hazards  which  have  been  introduced  into  the  cities 
within  the  last  decade  are  recognized  in  the  code.  The 
regulations  governing  the  construction  of  moving  pic- 
ture theatres,  film  exchanges,  garages  and  dry  clean- 
ing establishments  are  complete  in  every  detail.  The 
enforcement  of  this  ordinance  in  Davenport  is  sure 
to  have  a  marked  influence  on  the  fire  loss.  The  or- 
dinance is  one  of  the  most  advanced  in  the  country 
for  a  city  of  50,000  inhabitants  in  its  recognition  of 
fire  dangers  and  the  ])ro])er  means  of  combating  them. 

Two  Valuable  Pamphlets. 

Fire  Mar.shal  It.  P.  Heaton  of  Ontario  has  just  is- 
sued two  pamphlets  which  will  be  very  valuable  in 
that  i)rovince  in  ])romotin^  municipal  legislation  and 
fire  prevention.  One  of  these  pam])hlets  contains  ex- 
tracts from  the  provincial  municipal  act,  which  has  to 
do  with  the  powers  oi  municipalities  in  respect  of  fire 
control  legislation.  The  first  part  of  this  pamphlet  is 
taken  up  with  definitions  of  terms  used  in  the  statute 
extract  (pioted.  Then  follows  with  citation  and  exact 
titles  a  list  of  the  purposes  for  which  municipal  coun- 
cils may  jjass  by-laws  looking  toward  better  fire  pro- 
tection and  ])revention . 

Along  with  this  pamphlet  which  brings  before  ev- 
ery city  oflicial  and  particularly  the  city  attorney,  the 
fundamental  law  upon  which  city  councils  may  act. 
Fire  Marshal  Heaton  furnishes  a  second  pamphlet 
containing  suggested  fire  laws  for  enactment  by  the 
towns  and  cities.  These  by-laws  are  set  forth  in  seven 
sections.  The  first  section  contains  general  precau- 
tions against  fire ;  the  second,  directions  for  the  safe 
use  and  installation  of  stove  pipes  and  chimneys ;  the 
third,  directions  for  the  storage  of  coal  oil ;  the  fourth, 
regulations  for  the  sale  and  use  of  fireworks,  gunpow- 
der, etc.:  the  fifth,  rules  governing  the  location  and 
construction  of  special  hazard  occupancies;  the  sixth 
makes  it  the  duty  of  the  fire  chief  to  investigate  all 
fires,  and  the  seventh  is  a  firemen's  inspection  ordin- 
ance The  great  merit  of  the  by-laws  which  F'ire  Mar- 
shal Heaton  has  suggested  is  their  brevity  and  clarity. 
The  entire  group  of  fire  laws  are  set  forth  in  a  i)amph- 
let  of  seven  pages,  and  the  ordinances  as  prepared  are 
devoid  of  all  legal  verbiage  which  tends  to  obscure 
rather  than  make  clearer  to  the  layman  just  what  is 
meant. 

Inspection  of  Theatre  Scenery. 

A  few  years  ago  attendants  at  the  annual  conven- 
tion of  the  International  Association  of  Fire  En- 
gineers listened  to  an  address  on  "Inspection  of  The- 
ater Scenery,"  in  which  it  was  proposed  that  the  Inter- 
national .Association  should  formulate  certain  stand- 
ards which,  if  possible,  were  to  be  adopted  by  mem- 
bers and  followed  by  them  in  their  inspection  work. 
It  seems  that  this  excellent  proposal  did  not  get  be- 
yond the  discussion  stage.  According  to  the  semi- 
annual report  of  Edward  Steinigeweg,  chief  inspector 
of  the  Cincinnati  Fire  Dei)artment  to  Chief  Barney  J  . 
Houston,  704  ])ieces  of  theater  scenery  were  condemn- 
ed in  the  first  six  months  of  1917.  Six  hundred  and 
forty-seven  of  these  pieces  were  remedied  and  accept- 
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I'd   u]X)n    rc-iiispection,  while   57   i)ic'Ces   were  ordered 
out  of  the  theaters. 

The  wettinp  of  scenery  chirinjj  changes  wouM  ac- 
count for  the  necessity  of  doing  some  re-fire|»roufiiig 
but  for  a  small  proportion  only  of  that  which  it  was 
found  necessary  to  do  to  meet  Cincinnati  standards. 
The  Cincinnati,  New  York  and  Chicago  Fire  Depart- 
ments use  stickers  which  arc  pasted  upon  the  scenery 
|)ieces  to  indicate  that  they  are  o.k.  wiien  they  pass 
inspection.  .'\i)iece  of  scenery  which  has  ])assed  in- 
spection in  New  York  or  Chicago  is  in  almost  every 
instance  satisfactory  in  Cincinnati,  unless  the  lire- 
l)rooling  of  the  scenery  lias  been  destroyed  by 
water.    This  is  as  it  should  he. 

.  The  ado|)tion  of  a  minimum  standard  test  for 
theatre  scenery  to  be  used  by  the  leading  cities 
throughout  the  country  would  materially  facilitate  this 
work  among  fire  departments,  would  insure  greater 
safety  in  theatres  and  would  also  bring  about  a  more 
hearty  co-operation  with  theatre  ])ro])erty  men.  The 
necessity  for  condenuiing  ;i  large  number  of  scenery 
))ieccs  in  a  few  towns  is  clear  evidence  that  inspection 
in  many  others  is  lax,  faulty  or  is  based  on  different 
standards  of  safety. 

Safety  in  Apartment  Houses. 
Opinion  was  exj)ressed  at -the  National  Fire  Pre- 
vention .Association  convention  in  Chicago,  that  the 
destruction  regulations  governing  construction  of 
hotels  usually  call  for  a  better  type  of  l)uilding  which 
is  safer  for  occu])ants  than  is  demanded  for  apartment 
buildings.  The  ])oint  was  made  that  hotels  are  usually 
filled  with  vigorous  ])eople,  well  able  to  take  care  of 
themselves.  Apartment  houses  frequently  house  in- 
valids and  children.  Many  apartment  buildings  are 
e(|ual  in  size  and  capacity  to  the  moderate-sized  hotel, 
and  ])e()ple  permanently  housed  in  one  ])Iace  are  en- 
titled to  safety  as  nuich  as  those  who  are  located  tem- 
l)orariIy  in  hotels: 

As  in  every  other  building,  the  construction  fea- 
ture lending  itself  most  readily  to  rapid  spread  of  fire 
in  hotels  and  ai)artment  houses  in  the  vertical  open- 
ing. Even  where  there  is  an  exceedingly  small  amount 
of  frame  trimming,  fire  will  s])read  through  vertical 
oi)enings  with  terrible  rajiidity.  This  was  well  illus- 
trated in  tlie  T.enno.x  Motel  fire  in  Boston, — the  hotel 
building  of  fire  resistive  construction, — where  the  fire 
spread  only  because  of  a  small  amount  of  wood.  The 
first  recjuisite  for  making  hotels  and  apartment  houses 
safe  against  the  fire  hazard  fiir  occujjants  would  be 
to  close  all  vertical  oi)enings  or  make  arrangements  so 
that  openings  would  be  closed  in  case  of  fire.  There 
is  not  only  the  danger  of  the  fire  si)rea<ling  upwards, 
but,  what  causes  more  deaths  than  the  actual  upward 
spread  of  the  fire,  the  danger  of  upward  spread  of 
smoke,  which  closed  openings  would  prevent. 

Sidney  |.  Williams,  chief  insi)ector  for  the  Indus- 
trial Commission  of  Wisconsin,  insists  that  there 
should  be  no. obstructions  whatever  to  hotel  fire  es- 
c;ii)es.  In  Wisconsin,  any  door  to  rooms  through  which 
])ersons  must  pass  to  fire  escapes  must  be  taken  off.  In 
many  hotels  it  is  customary  to  see  painted  in  red  on 
room  doors  a  sign  saying,  "in  case  of  fire  break  the 
glass."  As  Mr.  Williams  said,  it  wo\ild  be  difficult  to 
find  these  doors  if  the  halls  were  filled  with  smoke  and 
one  were  crawling  on  his  hands  and  knees  in  order  to 
obtain  sufficient  air;  and  even  if  the  doors  were  found, 
it  would  not  be  an  ea.sy  or  ]>leasant  task  to  kick  out 
the  glass.  It  is  a  vital  point  to  remember  in  consider- 
ing the  construction   of  all   buildings    from    the   e.\it 


viewpoint  that  stairways  and  fire  escapes  do  not  mea- 
sure the  emptying  capacity  of  a  building  unless  there- 
is  ade(|uate  access  to  these  avenues  of  escape. 

Blind  alley  stairways  were  .severely  condemned 
by  inspectors  at  the  convention.  In  many  hotels  stair- 
ways from  upper  Roots  are  carried  down  through  the 
building  in  a  direct  line  until  the  mezzanine  or  second 
floor  is  reached,  where,  if  a  stranger  finds  himself  in 
the  back  ])art  of  the  hotel,  he  is  l<jst  as  to  where  to 
seek  a  way  out.  When  the  attention  of  one  hotel  jjro- 
prietor  was  brought  to  this  condition,  he  declared  that 
back  stairways,  allowing  easy  access  from  the  build- 
ing, could  not  be  ap])roved  in  hotels  because  these 
stairways  would  be  used  to  escaj)e  payment  of  bills. 
The  manager  of  the  LaSalle  Hotel  in  Chicago  declar- 
ed that  this  is  not  a  valid  reason  for  building  a  stair- 
way in  that  way,  as  it  was  just  as  easy  to  get  away 
without  ])aying  a  board  bill  out  of  the  front  d(K»r  as 
out  of  the  back  df>or.  .An  examination  of  hotels  dis- 
closed that  many  of  them  have  these  stairways  which 
it  is  im|)ossibIe  to  follow  to  the  outside. 

Hazards  to  Life  and  Property  Created  by  War. 

The  National  Fire  Protecti<in  Association,  as- 
sembled in  Chicago,  on  May  9th -11th,  1918.  for  its 
twenty-second  meeting,  again  called  attention  to  the 
unusual  hazards  to  life  and  property  created  through- 
out .\merica  by  the  world  war.  These  hazards  demand 
the  utmost  vigilance  and  initiative  not  only  from  those 
in  authority  but  from  the  ))rivate  citizen  as  well. 
Every  individual  should  consider  himself  a  fire  war- 
den of  the  nation  at  this  critical  time  and  should  e<|uip 
himself  to  serve  his  country  by  safeguarding  to  the 
extent  of  his  intelligence  and  ability  every  form  of 
natural  and  created  resource.  The  elimination  of 
waste,  at  all  times  the  duty  of  good  citizenship,  is  at 
this  moment  our  profoundest  ])ul)lic  and  private  re- 
sponsibility. 

In  its  warfare  against  the  needless  sacrifice  of  hum- 
;in  lives  and  ()roperty  by  the  fire  the  \--. >.;iti<M!  rid\"- 
catcs  the  following  measures: 

1.  The  adoption  by  municipalities  I'l  the  Stand- 
ard Building  Code  <if  the  National  Board  of  Fire  Un- 
derwriters to  the  end  that  fire-resistive  building  con- 
struction may  be  encouraged,  the  use  of  inflammable 
roof  coverings  prohibited,  adequate  exit  facilities  from 
buildings  assured,  and  interiors  so  designed  and  fire- 
stopped  as  to  make  ea.sy  the  extinguishment  of  fires 
therein: 

2.  The  adoption  by  all  states  of  minimum  build- 
ing requirements  for  the  protection  of  state  and  county 
hospitals,  schools,  asylums  and  similar  institutions 
outside  city  limits  and  of  small  communities  in  which 
the  establishment  and  enforcement  of  a  building  code 
is  impracticable. 

.^.  The  enactment  by  each  state  of  the  fire  marshal 
law  advocated  by  the  Fire  Marshals  .\s.sociation  of 
North  .\merica  to  the  end  that  official  investigatiort 
may  be  made  of  the  causes  of  all  fires,  preventable  fires 
may  be  eliminated  by  public  education,  and  the  crime 
of  arson  stamped  out. 

4.  The  adoption  of  the  .Association's  suggestcti  or- 
clinances  providing  for  the  systematic  inspection  of  all 
buildings  by  city  fire  marshals  or  local  firemen  to  in- 
sure the  vigorous  enforcement  of  rules  f<^r  cleanline.ss. 
good  housekeeping  and  the  maintenance  of  safe  and 
unobstructed  exits,  fire-fighting  apparatus  and  other 
protective  devices. 

5.  The  enactment  of  ordinances  similar  to  that  of 
Cleveland,  Ohio,  fixing  the  cost  of  extmguishing  pre- 
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ventable  fires  upon  citizens  disregarding  fire  preven- 
tion orders,  and  a  more  general  legal  recognition  of 
the  common  law  principle  or  personal  liability  for 
damage  resulting  from  fires  due  to  carelessness  or 
neglect. 

6.  The  wider  general  use  of  the  automatic  sprinkler 
as  a  fire  extinguishing  agent  and  life  saver  and  the 
more  general  ado])tion  of  the  fire  division  wall  as  an 
imiidrtant  life  saving  exit  facility. 

7.  A  careful  study  of  the  technical  surveys  of  cities 
made  by  the  engineers  of  the  Committee  of  Fire  Pre- 
vention of  the  National  Board  of  Fire  Underwriters 
covering  the  items  of  water  supplies,  their  adequacy 
and  reliability,  fire  department  efficiency,  fire  alarm 
systems  and  conflagration  hazards,  and  of  the  possi- 
bility of  co-o]ieration  among  neighbouring  cities 
through  mutual  aid  and  the  standardization  of  hose 
couplings. 

8.  The  adoption  of  the  Association's  suggested 
laws  and  ordinances  for  state  and  municipal  regula- 
tion of  the  transportation,  storage  and  use  of  inflam- 
mable li(|uids  and  cx])losives. 

9.  The  universal  ado])tion  and  use  of  the  safety 
match  and  legislation  prohibiting  smoking  in  all  parts 
of  factories,  industrial  and  mercantile  l)uildings  ex- 
cept in  such  fire-proof  rooms  as  may  be  esi)ecially  ap- 
proved for  the  jjurpose  by  fire  departments. 

10.  The  education  of  children  and  the  public  gen- 
erally in  careful  habits  regarding  the  use  of  fire. 

11.  The  co-ordination  of  all  these  activities  through 
a  central  administrative  officer  or  body  of  the  state  or 
city  having  primary  jurisdiction,  for  the  purpose  of 
])romoting  uniformity  of  action  and  efficient  co-opera- 
tion. 

Tn  the  furtherance  of  these  objects  the  Association 
appeals  for  the  co-operation  of  all  citizens.  It  asks 
them  to  help  in  the  dissemination  of  its  valuable  litera- 
ture and  in  the  use  of  the  standards  of  fire  protection 
so  carefully  worked  out  by  its  committees  to  the  end 
that  the  lives  and  substance  of  our  people  shall  not 
continue  to  be  dissipated  by  a  reckless  and  easily  pre- 
ventable wa.ste. 


Cleaning  Soot  from  Smoke  Stacks  with 
Blasting  Powder 

A  SIMPLE  method  of  cleaning  out  soot  from  large 
smoke  or  kiln  stacks  by  shooting  the  stack 
with  a  special  type  of  gun  and  FFF  blasting 
powder  is  described  in  Engineering  and  Con- 
tracting. It  is  stated  that  this  method  can  be  used 
in  cleaning  either  lined  or  unlined  stacks,  brick  or  steel, 
without  any  fear  of  injury  to  either  the  stack  or  the 
lining. 

The  guii  can  be  made  out  of  an  old  piece -of  shafting 
aboirt  4  in.  in  diameter  and  14  in.  to  16.  long.  Bore 
a  hole  1)4  i"-  iu  diameter  and  10  in.  long  in  the  center 
of  the  ])iece.  Then  bore  a  small  horizontal  hole  % 
in.  in  diameter  through  the  piece  to  the  bottom  of  the 
center  bore.  This  hole  serves  as  a  touch  hole  for 
inserting  the  fuse.  The  whole  thing  can  be  mounted 
on  a  pedestal  about  6  in.  in  diameter  so  that  it  will 
stand  in  an  upright  position. 

The  method  of  operation  is  as  follows:  Pour  some 
I'F'F  blasting  power  into  the  mouth  of  the  cannon 
to  about  2  in.  from  the  top.  Tamp  to  the  collar  with 
dry  clay.  A  short  piece  of  fuse  is  inserted  in  the 
touch  hole  and  in  contact  with  the  main  powder  charge. 
Open  the  flue  door  at  the  bottom  of  the  stack,  set  the 


cannon  on  the  bottom  and  in  the  center  of  the  stack, 
light  the  fuse  and  close  the  flue  door. 

The  explosion  shakes  and  loosens  the  soot  adhering 
to  the  sides,  causing  it  to  fall  to  the  bottom.  It  can 
then  be  removed  through  the  flue  opening. 

A  charge  of  8  in.  of  FFF  powder,  1^  in.  in  diameter, 
is  sufficient  for  a  stack  up  to  100  ft.  high  and  4  ft.  in 
diameter,  or  over.  The  number  of  shots  necessary 
to  thoroughly  clean  a  stack  dei)ends  UDon  its  condition 
if  very  dirty  it  may  require  more.  The  size  of  the 
charge  and  length  of  the  cannon  can  be  regulated  to 
suit  the  height  and  diameter  of  the  stack. 

One  of  the  largest  manufacturing  concerns  in  the 
country  has  used  this  method  for  several  years,  with- 
out an  accident  or  injury  in  any  way  to  the  stacks. 


Mr.  Tissington  Goes  to  Coleman  Co. 

Mr.  Frank  Tissington,  recently  engineer  of  Archi- 
bald &  Holmes,  Ltd.,  contractors,  Toronto,  has  severed 
his  connection  with  that  firm  to  take  up  new  duties 
with  the  Coleman  Ivare  Box  Co.,  Ltd.,  1191  Bthurst 
.Street,  Toronto,  as  manager.  The  latter  mainifacture 
the  i)ortable  and  stationery  "Pay  as  you  enter"  fare 
boxes  in  use  on  all  the  street  railways  and  radials  in 
Canada,  in  addition  to  many  of  the  street  railways  in 
the  States  and  other  ])arts  of  the  world.  The  Coleman 
Fare  Box  Co.,  Ltd.,  also  control  the  Coleman  Tool, 
Die  &  Stamping  Works,  located  at  the  same  address. 


Build  In  the  Garbage  Can 

Your  clients  will  appreciate  your  building  a  garbage 
can  into  the  wall  for  them,  instead  of  having  to  have 
it  on  the  back  porch  in  the  way. 

Such  a  garbage  can  is  illustrated  herewith.     I-t  is 
durably  made  of  metal  and  its  operation  is  very  simple. 


Chute  from 
Xitchen  to 


j<i/-*Jfn  f%n 


Iron  doer 


and  permits  ready  access  to  the  pail  inside.    It  is  proof 
against  flies,  cats,  dogs  and  odors,  and  protects  gar- 
bage from  frost  in   winter  and  fermentation  in   sum- 
mer. 
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Rapid  Work  on  Ammunition  Plants 


ANGLINS,    Limited,    Montreal,     who     make    a 
specialty  of  the  rajjid  construction  of  factory 
l)iiil(linf^s.    recently    carried   out   contracts    for 
twi)   atnnninition    ])lants   in    the   ncjrth    end    of 
Montreal.      The  huiidinj^s  arc,  of  course,  of  a  utilitarian 
type,     'iliey    were  built   for    .Messrs.   I'aron    llro^.   ;in<l 
for  tile   l-ynico  C'orporation.   I.iiuited. 

The  plant  for  the  former,  illustrated  in  l'"i}.(s.  1  and 
2,  is  situated  at  the  corner  of  Lannes  Street  and  I'.s- 
planade  ,\venue.  'J"he  over-all  dimensions  are  .^00  x 
1(X)  feet,  with  an  office  section  on  the  front,  100  x  40  ft. 
The  factory  |)roper  consists  of  one  storey,  and  the  oftice 
portion  of  tvvo  storeys.  The  foundations  are  of  con- 
crete, and  the  superstructuri-  of  12  in.  brick,  with  16  in. 


tlic  severity  which  i.s  present  in  most  factory  build- 
iii.i^s.  The  Hoors  in  this  part  of  the  plant  are  of  hard- 
wood.    The  walls  and  ceilinjjs  are  of  j)laster. 

Drinking  fountains  have  been  |>laced  conveniently 
fur  the  men  throu;,'hout  the  i)lant.  while  the  lavator> 
accommodation  is  convenient  and  U]>  to  date. 

Work  was  commenced  on  May  IS  last,  and  the 
|(lant  i)roper  was  turned  o\er  to  the  owners  for  in- 
^talliu);  machinery  on  July  6. 

The  architects  are  .Messrs.  MacVicar  &  lleriot. 
.Montreal. 

The  ])lant  of  the  Lymco  Corporation,  Ltd..  li;;.  .V 
on  Ivsplanade  .Avenue,  I'ark  .\venue  l'"xtension.  is  from 
l>lans  bv  Mr.  .Mphonse  I'ichf,  .Montreal,  and  i-on^i-its 


FItf.  1  ^Frontage  view  of  building  for  Caron  Bros. 


|)ilasters  and  concrete  caps.  The  columns  and  girders 
carryini;  the  saw  tooth  trusses  are  of  reinforced  con- 
crete. 

The  roof  is  of  the  saw  tooth  tyjie,  made  up  of  11.  C. 
fir,  trusses,  and  3  in.  mill  rootinj;;  the  finished  roof 
on  the  sloping  portions  is  covered  with  mastic,  and 
the  flat  parts  with  tar  and  j;ravel.  The  exposed  ends 
of  the  .saw  tooth  are  covered  with  slate.  The  draina,i;c 
of  the  roof  is  throuf^h  the  interior,  the  water  being 
carried  to  the  ground  in  4  in.  cast  iron  drains,  con- 
nected at  the  floor  line  to  tile  drains  of  the  re(|uired 
sizes  carried  out  to  the  main  sewer. 

The  floor  consists  of  6  in.  concrete,  cement  finished, 
marked  off  in  squares  and  rolled.  .\  series  of  concrete 
trenches  were  constructed  at  the  same  time  as  the 
floor,  these  being  for  the  pur|)ose  of  carrying  ofl'  the 
cutting  fluid  to  a  main  collecting  basin,  from  which 
it  is  i)um])ed  back  for  re-use.  11  eating  is  l)y  means  of 
a  low  pressure  steam  system. 

.Alongside  of  the  main  structure  is  ;i  building  sjie- 
cially  designed  for  the  heat  treatment  work,  necessary 
ill  the  making  of  shells.  This  is  of  12-inch  brick  walls, 
having  a  steel- truss  roof,  and  a  monitor  roof;  the  roof 
is  covered  with  corrugated  galvanized  iron,  while  both 
sides  of  the  monitor  roof  have  louvres  made  of  gal- 
vanized iron  for  ventilation  purjwses. 

.Ml  windows  are  of  the  double  hung  wooil  type; 
the  glass  of  the  windows  proper  consists  of  ),i<-inch 
factory  ribbed  glass,  and  the  glass  for  the  saw  tooth 
>ash  '4 -inch  ribbed  glass. 

for  the  offices,  Indiana  limesjtone  was  used  on  the 
front  elevation  and  returns,  in  order  to  introduce  an 
element  of  attraction  and  to  relieve  the  l>uilding  from 


of  a  two-storey  building  240  x  60  ft. ;  a  one-.storey  heat 
treatment  building  at  the  north  end,  30  x  60  ft.  by  20 
ft.  high ;  two-storey  extensions  for  lavatories  at  the 
rear,  20  x  36  ft. ;  together  with  separate  transformer 
house,  boiler  house,  and  storage  sheds. 

The  foundations  are  of  concrete,  the  exterior  walls 
being  of  brick.  The  ground  floor  of  the  main  struc- 
ture is  of  6  in.  concrete  and  cement  finish,  and  the  up- 


Fig.  2— Crneral  layout  thowing  floor  >uppar1». 

per  llnor  a  combination  of  2x3  mill  flooring  and  hard- 
wood carried  on  B.  C.  fir  columns  and  beams.  The 
roof  is  of  mill  construction,  cotijiisting  of  a  combina- 
tion of  U.  C.  timbers  and  of  2  \  S  spruce  covered  with 
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4-])l\-  tar  and  gravel.     'I'lic  windows  art'  douMc  Iiuu.l;', 
till'  j^lass  beiny  donljlc  diamond. 

The  heat  treatment  ))uildiny  i.s  20  ft.  hi;.;li  Irom  tlu' 
Sroimd  to  tlie  under  side  of  the  concrete  roof.  ihe 
walls  are  of  brick  and  metal  sash.  The  roof  is  sur- 
mounted bv  a  larjje  square  monitor,  with  the  sides  of 


contains  300  pag'es  of  most  interesting  in;itter  to  anyone 
concerned  with  the  re-education  of  our  returned  sol- 
diers. 


Fig.  3— New  home  of  Lymco  Corporation,  Limited. 

metal  sash;  the  main  roof  rises  to  the  monitor  from 
four  sides,  thus  securing  the  best  possible  ventilation. 

A  jKjrtion  of  both  floors  at  the  south,  end  of  the  fac- 
tory, covering  an  area  60  x  AO,  are  used  for  offices,  the 
partitions  being  made  of., Wood  and  glass,  in  order  to 
give  ample  light. 

I'uilding  operations  were  commenced  (jn  June  2.-^. 
and  the  owners  were  in  a  position  t(j  install  machinery 
on  July  30,  1918. 

The  sub-contractors  employed  were  as  follows : — 
Roofing,  Metal  Shingle  &  Siding  Co.,  Ltd.;  Napoleon 
Turcot,  Limited.  Plumbing  and  heating.  Napoleon 
Turcot,  Limited;  T.  Lessard  &  Sons.  Mill  work,  \Vm. 
Rutherford  &  Sons  Co.,  Ltd.  Painting,  Messrs.  (). 
Guilbault ;  Ale.xander  Craig,  Ltd.  Ornamental  iron, 
John  Watson  &  Son.  Structural  steel.  Dominion 
llridge  Company. 


The  Federal  Board  of  Vocational  fulucation,  Wash- 
ington, D.C.,  has  issued  bulletin,  No.  15,  entitled,  "The 
Evolution  of  National  Systems  of  Re-education  for 
Disabled  Soldiers  and  Sailors."  The  bulletin  has  been 
written  by  Douglas  C.  McMurtrie,  at  the  Red  Cross 
Institute  for  Crippled  and  Disabled  Men.    The  bulletin 


Hot^Water  Transmission 

With  a  12-in.  j)i])e  properly  lagged,  water  at  a  max- 
inunn  temperature  of  1()0  deg.  I"'ah.,  moving  at  3  ft. 
per  second,  can  be  transmitted  four  miles,  with  a  loss 
of  only  13  per  cent.  Delivered  at  140  deg.  to  120  deg. 
Fah.,  this  hot  water  would  serve  for  the  heating  of  all 
communal  types  of  buildings,  and  for  all  cleansing  ])ur- 
jjoses,  and  could  be  economically  re-heated  to  boiling 
l)oint  by  electricity.  Heating  water  from  50  deg.  Fah. 
by  electricity  cannot  compete  with  heating  by  combus- 
tion, obviously  because  high-grade  heat  takes  as  much 
fuel  to  develop  its  30  per  cent,  as  low-grade  heat  takes 
to  develop  the  whole  100  per  cent. ;  if  the  30  per  cent. 
is  reduced  to,  say,  22-25  per  cent.,  in  order  to  make 
the  bulk,  or  as  much  as  necessary,  of  the  70  per  cent, 
available,  there  is  no  justification  for  a  separate  scheme 
for  each.  The  "luigineer"  mentions  a  scheme  for 
combined  high-grade  heat  by  means  of  "bleeder"  tur- 
bines— tapping  the  steam  at  such  a  vacuum  as  corres- 
ponds to  the  hot-water  temperature  required. 


The  first  of  the  10,000-ton  concrete  barges  being 
constructed  for  the  Department  of  the  Controller  of 
Merchant  Shipbuilding,  was  successfully  launched  on 
.Sept.  21  at  Barrow,  luigland. 

Big  Flour  Mills  for  Calgary 

TH  E  sketch  herewith  shows  an  elevation  of  a  big 
])lant  being  erected  at  Calgary,  Alta.,  by  the 
All)erta  Flour  Mills,  Ltd.  The  dimensions  of 
the  building  are  572  ft.  long  x  105  ft.  deep  and 
150  ft.  high.  The  capacity  of  the  plant  will  be  6,000 
barrels.  Work  has  not  progressed  very  far  as  yet, 
and  it  is  anticipated  that  over  a  year  will  be  required 
to  complete  it.  The  operations  are  being  carried  out 
by  day  labor  under  the  sui)ervision  of  Mr.  Alexander 
Ingraham,  chief  engineer  for  the  company,  and  ex- 
tensive plant  is  being  employed  to  reduce  manual  labor 
to  a  minimum.  Blacksmith,  carpenter  and  finishing- 
shops  have  been  erected  on  the  site.  The  j)roposition 
represents  an  investment  of  $3,000,000  and  should 
mean  much  to  Calgary  from  an  industrial  standpoint 
when  it  is  completed. 
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Elevation  of  mill  and  elevator  being  erected  by  Alberta  Flour  Mills,  Limited. 
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What  the  Coming  Victory  Loan  Means  to 

Every  Class  in  Canada 

By  Mr.  E.  R.  Wood    — 

()ne  year  has  elapsed  siiioe  we  preparetl  to  siil)scril)c  tlie  tlie  Canadian  people  have  liccn  educated  \>y  the  Victory  luiati 

lirst    Victory    Loan    (our   fourlh    loan)    is.sued   in    N<>venil)cr,  campaign   to   invest  their  savinKS   in    dominion   Government 

lillT.      VV'c   then    realized    clearly,   and   for   the   lirst   time,   that  Bonds. 

(ireat   liritain  had  reached  the  point  at  which   she  was  com-  It   ouKht   to   l)e   clearly   understood   that   in   approaching 

pelled  to  borrow  funds  in  the  countries  in  which  she  is  mak-  our  next  Victory  Loan,  we  are  faced  with  an  etjually  serious 

iiiH   her  war  |)urchases.     This   was,  and  is,  an   extremely  inii  situation.    f)nly  by  the  complete  success  of  our  I91h  Victory 

portant   consideration     for    (  ana<la,    because    our    activities.  Loan  can  we  continue  to  finance  our  requirements  and  carry 

prosjierity  and  assistance  in   the   war,  depend  almost  entirely  on    generally    in    the    way    we    have    iliirinij    the    "m^*    -<•>— r> 

on    our   ability   to   market    our    factory   and    farm    products   in  months, 
the  Iniled  KiiiKdom.  Gave  New  Lease  of  Life  to  Dominion 

When   we   were  asked   lo   subscribe   to  the   Victory    Loan,  ■[■]^g    remarkable    over-subscription    oi    the    lIilT    Victory 

we  were  enjoyin.i,'  what  we  may  term  the  prosperity  of  war,  j^oan   completely  changed  the  uncertain  outlook   which   pre- 

.ilue  to   the   vast   vcdunie  of  orders  placed   in   (.anada   by   the  vailed  when  the   Loan   was  offered  to  the  public.     It  gave  a 

L^nited  Kingdom.     These  war  orders  were,  and  are.  the  back-  „cw    impetus   to   aKficultu're,   commerce   and    prosperity.      It 

l)one  of  our  general   po.sition.  invigorated   our   efforts   in   the   war.     It   allowed,  as  already 

We  were  faced  also  with  certain   results  of  the  entry  of  staled,  our  Provincial  Governments,  municipal  and  other  l.or- 

the   I'nited  -States  into  the  war.     The  nH)st  serious  was  the  rowers  to  finance  their  requirements  at   home.     In   short,  it 

closini,'  of  that  money  market  to  our  linancial  re<|uiremcnts.  ^,ave  another  lease  of  life  to  the  activities  of  the   Dominion. 
During    JOI")    and    IDKi    Canada    was    al)le    to    subscribe    the 

greater  part  of  its  war  loans,  leaving  a  portion  of  them  for  A  Boon  to  Canadian  Farmers 

subscription  in  the  I'nited  States  which  also  financed  a  large  For  the  farmer,  the   Loan   was  able  to  finance  the  only 

l>art  of  our  ordinary  requirements.    The  new  situation  created  purchaser  who  could  buy  his  excess  products,  namely.  Great 

the    necessity    not    only    ot    making    Canada's    1917    Victory  liritain.     In  the  fiscal  year  1915,  our  farmers  exported  animal 

Loan   an   un(iualilie(l   success,   but   also  of   linancing   the    fro-  produce  and  agricultural  pro<lucts  valued  at  $20<I,0«0.(M10.    For 

vincial  Governments,  municipal  and  corporation  rc(|uirements,  the  liscal  year  ended  aisl  March,  1918,  they  exp<>rte<l  no  less 

in  addition  to  taking  up  maturing  obligations  in  the   L'nited  than   $740,00O,()00  worth  of  their  output,  the  largest  agricul- 

States.      Those    obligations    in    ordinary    limes,    would    have  tural    exports    from    this    country    on    record. 
been    renewed    in    that    country. 

With  the  subscription  of  a  large  Victory   Loan  in  pros-  Manufacturer  Prospered  by  It 

ped.  and  these  serious  linancial  factors  governing  the  situa-  For    the    manufacturer    the    Victory    Loan    continued    lo 

tion,  the  market  for  bonds  other  than   war  issues  was  at   a  give   the   best   export   market    he   had   ever   possessed.     Can- 

conii)Iete    standstill,   and    the   outlook    was    not   good.  adian  manufacturers  during  the  fiscal  year  ended  .tlst  March. 

The  trend   in   the   linancial   position   in   the   I'nited   States  Ml.">,  exported  $S."),000.0()0  worth  of  merchandise.    That  period 

during  the  past  .1'/,  years  so  far  as  Canadian  borrowings  are  included  nearly  eight  months  of  war.     For  the  twelve  months 

concerned,  is  shown  in  the  following  table;-—  ended   March,    IU18,    they    have    exported   over   »ff;6.000.000 

l!)l.'i .$1  IO.."iOS.OOO  *(')4.o<.i4.n(»o  .),t  worth   of  merchandise,  an   increase  in   three  years  of  $5S1,- 

liilC, .so.ou.ooo  ."iT.t'ilo.ooo  72  (too.OOO,  or  648  per  cent.     It  is  interesting  to  note  in  connec- 

1017 :i2.404.i)0()  8,42.").ooo  20  ''""  with  these  exports  that  since  the  Loan  was  raised,  ap- 

l!)18 (■>  1 ,00">.00()  1,700.0(10  2.78  proximately   $20.000.()00   per   month    have    been    advanced    to 

When  the  Cnited  States  entered  the  war.  in  .\pril.   I'..I7.  *'^*=    Imperial    Munitions    Board  at   Ottawa   for   the   purchase 

we  were  therefore  faced  with  two  important  factors,  namely.  "^  Great   Britain  in  this  country.     There  have  also  been  ex- 

that  Great   Britain   could   not   pay  cash   for  her  purchases  in  P^"*"*''  approximately  $20,000,000  a  month  for  other  war  pur- 

this    country   and   that   the    United    States    coul.l    not    b.nger  P°*^*  '"  <-a"aJa-  "icluding  large  purchases  of  farm  products. 

help  to  finance  Canada.  ^'"^  '*  ^  monthly  total  of  *40.om).(>oo  or.  during   the   seven 

That  was  the  .lelicate  and  dangerous  situation.    The  sue-  "^""•''"  ''"'"  1>«^""'''«^'--     >»'"■     <"     J"'"-'.     1918.    »     s«ni  of 

cess  of  the   Victory   Loan   met   that   situation   completelv.  $280,000,000. 

950  War  Contracts 
Cause  «f  Great  Business  Activity  While  the   entire   farming  communitv    „..,   ,„... ,   ihe 

The   great    business    activity    resulting    from    the    issues,  war   orders,   all    the   manufacturers,    naturally   enough,    have 

created   additional    funds   for   investment.     In   due   course,   it  not  been  benefitted  <lirectly.     Fven   so.  contracts  have  been 

atTorded   sufTici?nt  surplus  funds  in  our  own  country  to  tin-  given  to  ».">0  manufacturers,  and  in  July,  1918.  400  inanulac- 

ancc.  not  only  the  requireineiils  of  war.  but  also  credits  for  turers   were   in   actual    contract   relations   with   the    Imperial 

the    L'nited    Kingdom    and    loan*   to   our    provincial    govern-  Munitions    Board    at   Ottawa. 

mcnts  and  nuinicipalitics.     During  the  lirst  eight   months  of  Ip  to  June.  I'.MS.  our  manufacturers  have  produced  over 

I!)18,  (."aiiadian  investors  having  taken  the  large  X'ictory  Loan  tui.000.000    shells.   20.000.000   fuses,  74.0»m>.'>'>"    "-<      ••"    •■  -v  "er 

of  last  fall,  have  also  been  able  to  finance  our  province  and  and  .W.OOO.OlH)  lbs.  of  high  explosives. 

municipalities    to    the    extent    of    $00,000,000,    as    mentioned  Of  the  1.0.'i4.000  tons  of  steel  used  in  our  war  work.  1.400.- 

above.     In   addition   $.')0.000.ooo   of   the    1!M7    Victory    Bonds  000  tons  were  produced  in  I'anada. 

have  changed  ownership,  being  bought  by  bona  fide  investors  Contracts    have    been    let    in    Canadian    shipyards    for    90 

from   holders   who   found   it   necessary   or   desirable   to   lessen  steamships  with  an  aggregate  dead  weight  tonnage  of  ,17.".. 000 

their  holdings.    This  wide  and  continued  interest  in  the  Vic-  tons.     These  orders  have  a  value  of  $71,000,000 
tory   Bonds  is  no  doubt  due  to  some  extent  to  the  I'act  that  National  war  plants  b.-«vp   1..-^..   ^<t  ,i.l,ii,pj  ^i   ..   v  •,,   ,., 
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$ir>.00(),000  in  Montreal,  Renfrew,  Trenton,  Toronto  anil 
Parry  Sound,  where  powder  and  hiRli  explosives  are  made, 
fuses  loaded  and  forgings  produced  and  aeroplanes  1)uilt. 
These  plants  have  been  given  their  contracts  by  the  Board 
at  the  same  prices  and  on  similar  terms  as  the  independent 
makers  of  munitions  and  they  have  already  amortized  their 
cost  -to  the  extent  of  $10,000,000. 

Large  quantities  of  lir  and  spruce  are  being  purchased 
by  the  Imperial  Munitions  Board  in  liritish  Colum1)ia  for 
aeroplanes.  The  Board  now  has  (IT  logging  camps  in  opera- 
tion. 

Made  Possible  Big  U.  S.  Orders 

As  a  collateral  advantage  to  Canada,  by  reason  of  the 
development  of  capacity  to  manufacture  in  a  large  way,  the 
United  States  have  found  it  to  their  advantage  to  place  or- 
ders for  the  production  of  munitions  in  Canada  to  an  import- 
ant extent;  the  United  States  supplies  all  the  raw  materials, 
Canada  supplying  the  labor  and  experience.  The  benefit  of 
this  to  the  United  States,  as  well  as  to  Canada,  will  be  un- 
derstood from  the  fact  that  the  T,")  millimetre  shell,  which  is 
the  size  for  which  the  largest  number  of  orders  have  been 
placed,  both  in  the  United  States  and  Canada,  were  pro- 
duced in  Canada  last  month  in  a  quantity  in  excess  of  the 
total  production  in  the  United  States.  The  production  of 
this  size  of  shell  in  Canada  now  on  account  of  the  United 
States  Government  is  25r),000  per  week  and  is  steadily  in- 
creasing. 

As  a  further  evidence  of  the  interest  of  the  United  States 
in  the  developed  capacity  of  Canada,  representatives  of  the 
marine  section  of  the  Imperial  Munitions  Board  were  asked 
to  attend  a  conference  called  by  the  Emergency  Fleet  Cor- 
poration of  the  United  States  in  Philadelphia  on  the  21st  of 
June,  for  the  purpose  of  ascertaining  what  assistance  Can- 
ada could  give  to  them  in  the  production  of  marine  engines 
and  marine  supplies.  Already  large  orders  have  been  placed 
in  Canada  for  marine  castings  and  winches,  and  general  sup- 
plies for  the  shipbuilding  program  in  the  United  States.  Of 
course,  it  is  obvious  that  this  business  from  the  United 
States  will  have  a  marked  efTect  upon  the  exchange  situa- 
tion, as  the  money  is  practically  all  for  wages,  as  the  material 
is  practically  all  from  the  United  States. 

Labor  Demand  Maintained 

The  success  of  the  Victory  Loan  insured  a  continued  de- 
mand for  all  kinds  of  skilled  and  unskilled  labor.  High 
wages  have  been  received  and  have  helped  to  cope  with  the 
increased  cost  of  living  resulting  from  the  effects  of  war  for 
a  long  period.  Agricultural,  factory  and  other  labor  have 
earned  good  wages,  giving  a  margin   for  saving. 

The  placing  of  $400,000,000  l)y  the  subscribers  to  the 
Victory  Loan,  in  the  hands  of  the  Government,  enabled  the 
authorities  to  continue  to  finance  the  basis  of  our  prosperity. 
namely,  war  orders  from  the  United  Kingdom.  It  assisted 
them  also,  to  a  marked  degree,  in  seeing  that  Canada  does 
its  full  part  to  support  our  troops  at  the  front,  to  help  feed 
the  Allies,  and  to  bring  the  war  to  a  successful  conclusion  as 
speedily  as  possible. 

The  flotation  of  the  Victory  Loan,  in  short,  has  kept  in 
motion  and  in  good  running  order  the  complex,  economic 
machinery    of   the    country. 

New  Loan  Must  Be  Over-subscribed 

Now  with  regard  to  Canada's  1918  Victory  Loan,  it  is 
imperative  that  it  should  l)e  well  over-subscribed  and  even 
rriore  successful  than  the  1917  Loan. 

This  is  necessary,  firstly,  because  we  cannot  continue  to 
do  our  part  in  the  war  without  the  required  funds;  secondly, 
because  we  cannot  obtain  those  funds  unless  the  national 
activities  are  maintained  at  high  pressure;  and  thirdly,  be- 
cause that  end  cannot  be  accomplished  unless  we  finance  the 


national   activities    which    have    such   a   vital    bearing   on    the 
international  situation  and  the  conclusion  of  the  war. 

It  would  be  a  disastrous  error  were  we  to  be  lulled,  be- 
cause of  our  prosperity,  into  a  misunderstanding  of  the  real 
situation.  It  cannot  lie  emphasized  too  frequently  that  the 
safety  of  our  national  structure  and  our  participatiori  in  the 
war,  depend  entirely  upon  the  results  of  the  1918  Victory 
Loan. 

Our  Prosperity  Depends  on  It 

Our  prosperity  during  the  past  year  was  a  direct  result 
of  the  response  to  the  loan  iss.ued  lastfall.  The  continuance 
of  our  prosperity  during  the  coming  year  will  depend  upon 
the  degree  of  success  achieved  by  the  Victory  Loan  of  1918. 
Unless  we  do  even  better  than  a  year  ago,  we  will  jeopardize 
the  prevailing  prosperous  conditions  and  activities  which,  in 
turn,  allow  us  to  participate  freely  in  the  conduct  of  the  war. 

There  is  not  a  legitimate  reason  why  on  this  occasion 
we  cannot  better  the  results  of  the  previous  Loan.  We  have 
done  well  in  the  past,  both  in  the  aggregate  and  per  capita. 
At  the  same  time,  we  realize  that  our  position  in  Canada  is 
a  fortunate  one.  compared  with  that  in  European  countries 
which  are  in  the  immediate  zone  of  war.  No  one  can  rea- 
sonably contend  that  we  have  yet  achieved  the  best  pos- 
sible results  in  regard  to  the  raising  of  War  Loans.  The 
evidence  of  better  latent  efforts  are  apparent  on  every  hand. 
It  remains  only  to  organize  and  give  effect  to  them.  For  ex- 
ample, while  the  total  bank  deposits  in  Canada  on  the  30th 
of  November,  1917,  were  $1,547,000,000,  they  had  decreased  to 
only  $1,541,08:!, 788  on  ,Ust  July,  1918,  a  comparatively  trifling 
decline  of  under  $6,000,000,  while  the  deposits  in  Canada  at 
;!lst  July,  1918,  are  $100,000,000,  greater  than  31st  July,  1917. 
This  excellent  record  was  achieved  despite  the  subscription 
of  the  1917  Victory  Loan  of  $416,000,000,  despite  the  absorp- 
tion of  $50,000,000,  of  those  bonds  sold  by  holders  during 
tliis  year,  who  desired  to  realize,  and  despite  the  purchase 
by  our  investors  of  $60,000,000,  provincial  and  municipal 
bonds.  These  are  substantial  indications  of  Canada's  ability 
to  subscribe  another  large  Victory  Loan,  because  the  natianal 
activities  allowing  the  nation  to'  make  such  a  record  as  out- 
lined above,  have  continued  in  a  marked  degree,  making  it 
possible  to  repeat  and  better  the  1917  Victory  Loan  and  gen- 
eral  record  of  the  country. 

We  Must  Finance  British  Purchases 

Great  Britain  having  borne  a  tremendous  burden  of  war 
for  four  years  cannot  be  expected  to  finance  her  war  pur- 
chases in  this  country.  The  L'nited  States  is  perfecting  a  vast 
war  machine.  Her  financial  resources  are  required  for  that 
purpose  and  to  place  credits  at  the  disposal  of  the  Allies.  It 
is  necessary,  therefore,  that  Canada  should  raise  the  funds 
required,  not  only  to  carry  on  our  normal  and  war  activities, 
luit  also  to  advance  substantial  sums  to  Great  Britain  for  her 
purchases  here. 

While  in  the  United  States,  the  people  have  been  asked 
to  subscribe  a  Liberty  Loan  every  few  months,  we,  in  Can- 
ada, have  not  been  asked  to  subscribe^  war  loan  since  No- 
vember. 1917,  This  is  an  enormous  advantage  in  every  way. 
The  long  respite  from  War  Loan  activities,  has  enabled  the 
1917  Victory  Loan  to  be  splendidly  absorbed  and  distributed, 
has  in  addition  created  a  healthy  market  for  provincial  and 
municipal  bonds,  and  has  allowed  ^business  generally  to  pro- 
ceed without  the  temporary  halt  which  war  loan  issues  always 
bring.  Furthermore,  it  is  not  too  much  to  say  that  the  main- 
tenance of  the  market  price  of  the  1917  Victory  Loan  at  the 
issue  price  and  the  recent  advance  in  the  issue  price  consti- 
tute a  record  in  war  finance. 

If  satisfactory  results  are  achieved  with  Canada's  1918 
Victory  Loan,  the  funds  raised  thereby  will  supply  our  needs 
for  another  year.  That  is  an  additional  reason  why  every 
effort  should  be  made  to  make  the  Loan  an  unqualified  suc- 
cess. 
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Mainly  Constructional 

East  and  We»t— From  Coast  to  Coast 


The  Uiiivursal  Constructinn  Co.,  Ltd..  has  been  incor- 
porated with  a  capital  of  $2r.0,00n.  head  office  at  Victoria,  B.C. 

Fire  of  unknown  origin  destroyed  the  Pere  Marquette 
Railway  bridKe  over  a  creek  at  luinett  Station,  Ont.,  recent- 
ly. 

Coluniljia  Iron  &  Steel  Conipany,  Ltd.,  has  taken  out 
letters  patent  of  incorporation;  capital.  $2."), ()()();  head  office, 
Vancouver. 

It  is  announced  tliat  the  L;i.verniiient  has  appropriated 
$17.'), 000  for  a  unit  of  the  (iroposed  technical  school  in  Ham- 
ilton. Ont..  this  unit  to  be  used  in  the  vocational  trainiuR  of 
returned  men. 

The  Northern  Bolt.  Screw  &  Wire  Co.,  Owen  Sound. 
Ont.,  arc  erecting  an  addition  to  their  plant.  The  new  build- 
ing will  be  two  storeys  high.  101  ft.  x  40  ft.,  and  will  be  cov- 
ered with  corrugated  iron. 

Harper  Gross,  Limited,  is  the  name  of  a  recently  incor- 
porated concern,  which  is  authorised  to  carry  on  a  general 
contracting  l)usiness.  The  company  has  a  capital  of  $10,000, 
and  its  head  office  is  at   Prince  George,  B.  C. 

It  is  stated  that  four  new  Hour  mills  will  be  erected  in 
New  Brunswick— at  Grand  Falls.  Perth.  Chatham  and  Pin- 
der.  Mr.  Geo.  Pinder  will  build  the  mill  at  Pinder.  and  Mr. 
(i.  C"has.  Reinsliorough  is  back  of  the  proposed  mill  at  Chat- 
ham . 

W.  A.  Brown,  Ltd.,  is  the  name  of  a  new  concern  re- 
cently organized  to  take  over  the  plumbing  and  heating  busi- 
ness hitherto  carried  on  by  Mr.  Win.  A.  Brown,  now  deceas- 
ed. The  company's  capital  is  H;r.o  noo,  and  its  head  office  is 
at  Vancouver. 

The  building  permits  issued  in  Regina,  Sask.,  for  the  first 
nine  months  of  this  year  reach  the  handsome  total  of  $912.- 
3U0,  as  compared  with  $3."):i,;i70  for  the  same  period  in  1917. 
September's  figures  arc  comparatively  small.  $30,()00,  as 
against  $22,700  in  the  same  month  last  year. 

As  a  result  of  an  increase  in  employees  wages,  the  water 
rates  in  St.  Thomas,  Ont..  have  been  raised  10  per  cent.,  with 
a  minimum  house  rate  of  $5  per  annum.  The  meter  rates 
were  increased  from  12c  to  15c  per  100  cu.  ft.,  the  minimum 
charge  being  $1.,'')0  per  quarter  with   the  usual   discount. 

The  building  permits  issued  in  Wclland,  Ont.,  for  the 
month  of  September  amounted  to  a  value  of  $11,735,  as 
against  $21,800  for  the  same  month  last  year.  The  total  for 
the  first  nine  months  of  this  year  is  $401,479.  which  com- 
pares very  favorably  with  last  year's  total  of  $20,").  180  for  the 
corresponding  period. 

Ill  the  month  of  Scptcijilier  there  were  '.).">  l)iiildiMg  per- 
mits. .It  an  cstipiated  value  of  $20.").8,">0,  issued  in  the  city  of 
\'ancouver,  as  compared  with  47,  valued  at  $:i<>.990.  in  the 
same  month  in  1917.  This  year's  total  up  to  the  end  of  Sep- 
tember is  ti.'iS  iiermits,  valued  at  $1,217,108.  while  for  the  cor- 
responding period  last  year  the  tntal  was  toi!.  ;it  a  value  of 
$442,910. 

The  board  of  trade  ol  Hamilton,  Out.,  suggests  the 
"south  end  of  the  (ia.gc  park  property  in  that  city  as  a  site 
for  buildings  to  be  used  by  the  International  Live  Stock, 
Dairy  and  Poultry  Exhibition.  .\  committee  of  the  Interna- 
tional Live  Stock  Association  will  shortly  visit  Hamilton, 
and  a  number  of  other  cities  in  search  of  a  desirable  place 


at  which  to  hold  their  exhibition  and  a  suitalilc  site  fur  their 
buildings,  and  if  the  city  council  give  their  consent  to  the 
use  of  the  Gage  property,  it  is  possible  that  Hamilton  may 
be  chosen  as  the  location  for  their  annual  fair.  The  proposed 
buildings  would  be  erected  with  collapsible  partitions  so  that 
they  could  be  used  for  other  purposes  during  the  year,  and 
it  is  planned  to  erect  a  pavilion  to  seat  at  least  .'i.OOO. 

A  recently-organized  concern,  in  which  Mr.  W,  i!.  Mac- 
donald.  of  Sydney,  is  interested,  is  building  a  400-ton  con- 
crete steamer 'at  North  Sydney,  and  it  is  expected  that  the 
vessel  will  be  ready  for  launching  early  in  November.  H  is 
130  ft.  long,  12  ft.  deep,  with  a  27-foot  beam.  The  local  com- 
pany also  intend  to  build  a  concrete  floating  dry  dock,  cap- 
able of  carrying  5,000-ton  craft. 

There  is  considerable  construction  work  under  way  in 
and  around  Princeton,  B.C.  .\  number  of  houses  are  being 
built.  The  Canadian  Copper  Co.  are  erecting  a  big  concentra- 
tor, and  are  also  building  a  number  of  houses.  W.  P.  Tier- 
iiey  &  Son,  railroad  contractors,  are  laying  steel  up  to  the 
company's  mine.  They  have  about  800  men  divided  into  five 
camps  and  working  on  the  construction  of  1.5  miles  of  line 

Two  big  real  estate  deals  which  foreshadow  large  con- 
struction undertakings  have  recently  been  negotiated  in 
Montreal.  The  Canada  Cement  Co.  have  bought  the  race 
track  property  in  the  northeast  end  of  the  city,  known  as 
Oeloriniier  Park,  at  a  cost  of  some  $2.")0.000,  and  a  tract  of 
land  across  from  the  race  track,  comprising  about  thirty 
acres,  has  been  acquired  by  the  Canadian  Consolidated 
Rubber  Co.,  the  price  being  in  the  neighborhood  of  $340,000. 

Harrison  &  Lamond,  industrial  engineers,  will  locate 
on  the  industrial  island.  Vancouver,  at  the  west  side  of  Gran- 
ville St.  bridge  on  lot  3  .  where  they  propose  erecting  a 
large  work  shop  to  house  all  their  equipment.  This  firm. 
which  was  organized  in  1902.  under  the  name  of  Harrison 
&  Wall,  has  carried  out  considerable  important  building 
work  in  British  Columbia.  It  now  plans  to  specialize  on 
road  work,  in  which  connection  it  may  be  noted  that  it  has 
made  application  for  patent  rights  on  a  new  machine  for 
road-making  purposes. 


Personals 

Mr.  J.  R.  Caswell  has  been  appointed  division  engineer 
of  the  C.  P.  R.,  replacing  Mr.  Silliman,  who  has  resigned. 

Mr.  T.  A.  Treleaven.  master  car  builder,  in  charge  of  the 
G.  T.  R.  car  shops  at  London.  Ont.,  and  the  car  department 
of  the  Ontario  lines,  has  resigned  his  position  and  retired, 
after  forty  years  continuous  service  in  the  employ  of  the 
company. 

Mr.  John  Coyle.  who  for  about  ten  years  has  been  man- 
ager of  the  Dominion  equipment  and  Supply  Co..  of  Winni- 
peg, has  organized  a  new  firm  to  be  known  as  the  John 
Coyle  Co.,  with  office  in  the  Curry  Building.  208  Notre  Dame 
.\venue.  This  concern  will  handle  new  and  used  equipment 
and  machinery. 

Mr.  John  Lessard.  C.E..  of  the  Highways  Dept.  of  the 
Province  of  Quebec,  has  been  engaged  in  the  survey  of  al- 
ternative routes  for  the  Gouin  Highway.  The  suggestion 
has  been  made  that  this  road,  instead  of  following  the  Gat- 
inea  River  towards  Wakefield,  should  pass  through  Ironside 
and  Meach's  Lake,  thus  avoiding  all  the  railroad  crossings 
and  traversing  a  beautiful  lake  country.  Near  Wakefield  the 
route  swings  towards  the  west  and  then  towards  the  Ottawa 
river,  where  two  other  alternative  routes  present  themselves; 
one  along  the  base  of  the  hills  and  joining  the  out-going 
route  some  distance  above  Hull,  and  the  other  swinging 
down  to  the  Ottawa  River  through  Brcckenridge  and  Eard- 
ley  to  the  town  of  .Aylmer. 


Contracts  Department 

News    of    Special   Interest   to   Contractors,    Engineers,    Manufacturers    and 

Dealers  in  Building  Supplies 


Waterworks,  Sewerage   and 
Roadways 

London,  Ont. 

City  Council  will  construct  low  level 
intercepter  and  sewage  pumping  plant, 
also,  sewage  disposal,  works  costing 
$300,000.    Engineer,   H.   A.   Brazier. 

Moose  Jaw,  Sask. 

Plans  are  drawn  for  addition  to  water 
works  costing  $110,000  for  City  Council. 
Engineer,  Geo.  D.  Mackie. 

Toronto,  Ont. 

Tenders  close  October  31st  for  water 
mains  for  the  Township  Council.  En- 
gineer, F.  Barber,  40  Jarvis  St. 


Railroads,  Bridges  and  Wharves 

East   Williams   Township,   Ont. 

Tenders  will  be  called  shortly  for  the 
construction  of  bridge  for  the  Township 
Council.  Engine»r,  Chas.  Talbot,  County 
Bldgs. 

Smithers,  B.C. 

G.  T.  P.  Ky.,  Montreal,  contemplates 
the  construction  of  large  coal  bunkers. 
Local  superintendent,  A.  Kilpatrick, 
Smithers. 

Toronto,   Ont. 

Footings  are  in  for  a  $10,000,  two- 
storey,  tile  and  brick  freight  shed  for  G. 
T.  Rly.,  Union  Station. 

Tenders  are  being  received  until  Oc- 
tober 19th  for  grading  team  tracks. 
Cherry  St.  Yard,  for  the  C.  N.  Ry.  Chief 
engineer,  A.  F.  Stewart,  68  King  E. 

CONTRACTS  AWARDED 

Alberni  Island,  B.C. 

Bridge  for  Department  of  Public 
Works,  Victoria:  General  contractors, 
Robertson  &  Partners,  Ltd.,  806  Metro- 
politan Bldg.,  Vancouver. 

Bagotville,  Que. 

Concrete  bridge  costing  $10,000  for 
Town  Council:  General  contractor.  The 
Provincial  Building  &  Engineering  Co., 
83  Craig  St.  W.,  Montreal. 

Carillon  Canal,  Que. 

Rebuilding  portion  of  pier  costing  $9,- 
000  for  Department  of  Railways  and  Can- 
als, Ottawa:  General  contractor,  W.  Dore, 
Valleyfield,  Que. 

London,   Ont. 

Steel  and  concrete  bridge  costing 
$22,000  for  City  Council:  General  con- 
tractor, Reid  &  Brown  Structural  Steel 
&  Iron  Works  Ltd.,  63  Esplanade  E.,  To- 
ronto. 

St.  Ann,  Que. 

Concrete  bridge  costing  $10,000  for  the 
Town  Council:  General  contractor, 
Riverin  &  Riverin,  Chicoutimi. 


St.  Hedwidge,  Que. 

Steel  bridge  costing  $14,000  for  Town 
Council:  General  contractor,  Marcoux 
&   Delisle,   Roberval. 

St.   Leonards,  N.B. 

Round  house  and  l)unk  house  costing 
$10,000  for  National  Transcontinental 
Rly.:  Engineer  and  general  contractor, 
Henry    Post,    Woodstock,    N.B. 

St.  Prime,   Que. 

Steel  bridge  costing  $7,500  for  Town 
Council:  General  contractor,  Marcoux  & 
Delisle,  Roberval. 

Toffino,  B.C. 

Repairs  to  wharf  for  Department  of 
Puldic  Works.  Victoria:  General  con- 
tractor,  McDonald   &   Watson,   Victoria. 

Vancouver,  B.C. 

Wharf  costing  $120,000  for  Department 
of  Public  Works,  Ottawa:  General  con- 
tractor, Hodgson  &  King,  626  Pender  W. 


Public  Buildings,  Churches 
and  Schools 

Esquimau,  B.C. 

Plans  are  in  jirogress  for  extension  to 
military  hospital  for  Department  of  Pub- 
lic Works,  Ottawa.  Secretary,  R.  C.  Des- 
rochers,  Ottawa. 

Fredericton,  N.B. 

Tenders  are  being  received  by  R.  C. 
DesTochers,  secretary  of  Department  of 
Pul)lic  Works,  Ottawa,  until  noon,  Oc- 
tolier  22nd  for  construction  of  vocation- 
al building,  boiler  house,  disinfecting 
plant,  and  alterations  to  old  Govern- 
ment house  and  ward,  Unit  "B"  military 
hospital  buildings. 

Gait,  Ont. 

By-law  is  to  be  submitted  for  the  con- 
struction of  G.  W.  V.  home  costing  $15,- 
000,  for  City  Council.  Engineer,  W.  H. 
Fairchild. 

Humboldt,  Sask. 

Plans  are  to  be  prepared  for  $10,000 
addition  to  hospital  for  Sisters  of  St. 
Elizabeth. 

Lower  Kingsburg,  N.S. 

Breakwater,  skidway  and  boat  house 
for  Department  of  Public  Works,  Otta- 
wa: General  contractor,  Donald  Suther- 
land,  Jr.,    Halifax. 

Olds,  Alta. 

Tenders  are  to  be  called  at  once  for 
the  construction  of  a  $3,500  school  for  the 
Public  School  Board.  Secretary,  J.  Wells 
Johnson. 

Ottawa,   Ont. 

Tenders  are  being  received  by  the 
architect,  J.  A.  Pearson  &  J.  O.  March- 


and.  Centre  Block,  until  noon,  October 
22nd,  for  steel  sash,  doors  and  partitions 
etc.,  for  central  heating  plant,  also  ten- 
ders for  wire  and  cable  required  in  Par- 
liament Bldgs.  for  Department  of  Public 
Works,  Ottawa. 

Ste.  Agathe  Des  Moines,  Que. 

Tenders  are  being  received  by  the  sec- 
retary, G.  F.  MacLure,  until  noon,  Oc- 
tober 21st,  for  the  construction  of  an 
extension  to  sanitarium  for  Laurentian 
Society  Treatment  &  Control  of  Tuber- 
culosis, 804  Bank  of  Toronto  Bldg.,  Mon- 
treal. 

St.   John,    N.B. 

(leneral  Puliiic  Hospital  contemplate 
the  installation  of  a  refrigeration  plant 
costing  $4,000.  Superintendent,  E.  Lor- 
raine Woods. 

St.  Lambert,  Que. 

Plans  are  drawn  for  high  school  for 
Protestant  School  Board.  .Secretary,  J. 
R.  Beatty,  6!)  Lome  Ave. 

Sarnia,  Ont. 

By-law  is   to  be  submitted   shortly  for 
the  construction  of  a  $40,000  addition  to 
school   and    equipment     for      the    School  . 
Board.     Chairman      building    committee, 
R.   E.   Le   Suer. 

CONTRACTS  AWARDED 

Hamilton,  Ont. 

Church  costing  $75,000  for  Polish 
Church:  Roofing,  John  E.  Riddle  &  Son, 
I'erguson  ,A.ve.  N.;  painting,  A.  McKay, 
111   Charles   St. 

Mount   Dennis,   Ont. 

The  following  contracts  have  been 
awarded  in  connection  with  the  erection 
of  a  ,$40,000  school  for  S.  S.  No.  28, 
York:  Plastering,  Taylor  &  Nesbitt,  18 
Havelock  St..  Toronto;  sheet  metal  and 
roofing,  J.  H.  Kidd,  1177  Weston  Rd.; 
heating  and  plumbing.  R.  Paterson,  907 
Keele  St.,  Toronto;  painting,  W.  R. 
Johnston. 

Nanton,  Alta. 

Excavating  is  finished  for  a  $27,000, 
brick  addition  to  school  for  School 
Board:  Carpentry  and  general  contrac- 
tor, Bennett  &  White  Construction  Co., 
City  Hall  Corner,  Calgary;  ornamental 
iron  work,  Union  Iron  &  Foundry  Ltd., 
14th  &  12th  Ave.  E.,  Calgary;  plaster- 
■  ing,  H.  Ward,  115  Montreal  Ave.,  Cal-  j 
gary.  | 

St.  Catharines,  Ont. 

Foundation  is  in  for  addition  to  upper 
school  costing  $5,000  for  Ridley  College: 
Steel,  Hamilton  Bridge  Works  Co.  Ltd.,  _^^ 
Bay  St.  N.,  Hamilton;  roofing,  John  .^H 
Peart,  King  St.;  artificial  stone.  Peerless  ^| 
.\rtificial  Stone  Ltd.,  Coxwell  Ave.,  To- 
ronto. 

Sydney,  N.S. 

Church  costing  $40,000  for  Union  Bap- 


Octol)er  3.1,  1918 


THE    CONTRACT    RECORD 


843 


^-  ,-  .  i      ^^^      MTA»u«Mto  ram        _ 

^ntract  Record 

^^  Engineering  Review 

Published   Each   Wednesday  by 

HUGH  G.  MACLEAN,  LIMITED 

HUGH  C.  MacLEAN,  Winnipeg,  President. 
THOMAS  S.  YOUNG,  General  Manager. 
HEAD  OFFICE   -    347  Adelaide  Street  West,  TORONTO 
Telephone  A.  2700 

MONTREAL  -  Telephone  Main  2299  -  119  Board  of  Trade 
WINNIPEG  -  Tel.  Garry  856  -  Electric  Railway  Chambers 
VANCOUVER  -  Tel.  Seymour  2013  -  Winch  Building 
NEW  YORK  -  Tel.  3108  Beekman  -  1123  Tribune  Building 
CHICAGO  -  Tel.  Harrison  6351  -  1413  Gt.  Northern  Bldg. 
LONDON,  ENG. 18  Regent  Street  S.W. 

SUBSCRIPTION  RATES 

Canada  and  Great   Britain,  $2.00.     U.   S.  and   Foreign,   $3.00. 

Single  copies  10  cents. 

Authoriied  by  the  Poitmaiter  General  for  Canada,  for  trantmiiiion 
aa  aecond  ciasi  matter. 

Entered  ai  aecond  claai  matter  July  18lh,  1914,  at  the  Pottolfice  at 
Buffalo,  N.  Y.,  under  the  Act  of  Congresa  of  March  8,  1879. 

V*l.  33  October  23,  1918  No.  43 

Principal  Gontents  Page 

Editorial 8-»'! 

New  Office   Building,  Toronto   Harbor  Commission    . .  .  845 

Tests  to   Determine   Rigidity  of  Riveted  Joints 847 

New  Soap   Factory  at  Perth,  Ont 84<» 

Carrying  Capacity  of  Various  Types  of  Piles 850 

The   Road — Its   Paramount   Importance 851 

Water   Supply   System   in   York  Township    854 

The  Makinjf  of  Good  Roads  in  Manitoba 856 

Mainly   Constructional 858 

Why  Doesn't  the 
Power  Gontroller  Act? 

GOXSII)ERI\G  the  depcndaiice  of  the  ensineer- 
iiii;  and  contracting  interests  on  an  am[)le  sup- 
ply of  power  and  the  critical  situation,  cover- 
ing practically  the  whole  of  Ontario  at  the  pre- 
.sent  time,  no  apology  is  necessary  for  making  a  brief 
mention  of  this  subject  in  the  Contract  Record.  It 
seems  to  us  that  the  matter  is  one  that  should  be 
placed  in  the  hands  of  a  ])ractical  cngineef,  and  we 
are  satisfied  a  solution  would  \  cry  likely  bO  forthcom- 
ing, to  a  certain  extent  at  least,  within  a  very  short 
period.  There  is  no  doubt  that  the  situation  is  critical 
and  that  essential  industries  are  being  held  up — and 
by  essential  industries  we  include  such  industries  as 
the  manufacturing  of  munitions  as  well  as  other  sub- 
sidiary and  scarcely  less  importan.t  operations. 

There  is  just  so  much  jjower  available  in  Ontario 
and  there  is  so  much  demand  for  it.  If  the  sujjply  is 
equal  to  the  demand,  there  is  only  one  adjustment  to 
be  made — rearrange  the  distribution.  If  the  supply- 
is  not  equal  to  the  deiuand,  the  urgency  of  the  case 
surely  offers  only  one  solution — ])roduce  more  power 
in  the  quickest  jiossible  time. 

It  is  said  by  the  chairman  of  the  Provincial  Com- 
mission that  there  are  certain  private  companies  oper- 


ating at  less  than  capacity.  This  being  so,  and  on  the 
supposition  that  the.se  companies  are  being  operated 
on  a  business  basis  and  by  business  men,  they  have 
power  to  dispose  of.  On  the  other  hand,  if  the  Pro- 
vincial Hydro  is  short  of  power,  they  are  in  the  market 
to  jjurchase.  What  possible  excuse  is  there  for  failure 
to  bring  this  seller  and  j)urchaser  together?  Vet 
it  appears  that  this  has  not  been  done.  Has  the  On- 
tario Commission  made  a  fair  offer  to  the  private  com- 
panies for  their  power?  Have  the  private  companies 
refused  to  acce])t  a  fair  offer  for  their  power?  Has 
the  jjower  controller,  who,  we  understand,  is  all- 
jjowerful  in  the  matter,  taken  any  steps  to  arbitrate 
between  these  two  parties?  These  are  questions,  i; 
appears  to  us,  to  which  engineers  and  contractors  have 
a  right  to  expect  straightforward  answers.  Does  it 
not  appear  on  the  surface  that  it  is  merely  a  question 
of  barter  that  could  be  arranged  in  the  matter  of  an 
hour's  conference,  just  as  the  [jurchase  and  sale  of  any 
other  commodity  can  be  arranged? 

If,  on  the  other  hand,  there  is  no  surplus  power 
anywhere,  and  it  is  shown  that  all  the  power  available 
is  being  utilized  at  the  present  time,  would  it  not  be 
the  part  of  wisdom  to  install  plants  other  than  the 
water  power  plants  which  at  present  are  under  way 
but  which  of  necessity  take  a  long  time  to  complete? 
There  can  be  little  doubt  that  steam-operated  plants 
could  have  been  installed,  within  certain  limits  of 
cai)acity,  that  would  have  been  of  the  greatest  value 
of  the  present  time.  Perhaps  it  would  have  been  a 
fairly  expensive  proposition.  But  what  has  that  to 
do  with  the  question  when  we  are  at  war? 

Of  course,  there  are  many  minor  details  that  may 
be  arranged  to  ease  the  present  situation,  such  as,  for 
example,  the  distribution  of  available  power  on  a  pri- 
ority basis,  but  this  does  not  get  at  the  root  of  the 
matter.  What  the  'province  needs  is  a  man  who  has 
sufficient  ability  and  technical  knowledge  to  grasp  the 
situation  and  sufficient  backbone  to  act. 


After-the-War 
Export  Trade 

INDISCRIMINATE  criticism  of  our  government 
in  these  war  times  is  to  be  deplored,  but  there  are 
some  deficiencies  in  its  administration  which  can- 
not be  overlooked.  The  indications  are  that  peace 
cannot  be  delayed  so  very  long,  and  we  should  be  pre- 
paring for  it,  but  the  government  is  still  showing  an 
apparent  lack  of  aggressiveness  in  taking  up  the  prob- 
lem of  after  the  war  trade.  It  is  essential  for  the  sta- 
bilization of  our  industrial  life  during  the  reconstruc- 
tion jieriod  that  we  secure  a  fair  share  of  the  export 
trade  which  the  work  of  restoring  the  devastated  areas 
will  stimulate.  If  we  are  not  ready,  our  wide-awake 
competitors  on  the  other  side  of  the  line  will  get  in 
ahead  of  us,  and  we  shall  be  a  back  number  so  far  as 
the  European  market  is  concerned,  for  years.  The 
coming  of  peace  is  our  opportunity  for  entering  ujmmi 
that  market,  and  our  failure  to  take  advantage  of  it 
will  seriously  handicaj)  our  industries. 

I'urthermorc,  Canadian  engineers  and  contractors 
should  be  organized  and  readv  to  assist  in  the  restora- 
tion work  in  France.  Belgium  and  the  other  parts  of 
Europe  which  have  suffered,  and  may  yet  suffer,  from 
the  ravages  of  war.  In  a  recent  speech  Sir  John  Wil- 
lison  stated  that  contracts  had  already  been  let  in  the 
United  States  to  the  extent  of  five  billion  dollars  for 
reconstruction  work  in  these  areas.  How  does  Can- 
ada stand  as  regards  this  big  undertaking?     If  there 
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is  a  possibility  of  our  taking  part  in  it,  if  our  assist- 
ance is  required,  are  we  ready  with  the  men,  the  ma- 
terials and  the  organization?     It  seems  not. 

We  have  a  Department  of  Trade  and  Commerce. 
That  department  should  already  have  created  the 
necessary  organization  through  which  our  manufac- 
turers, our  construction  concerns  and  our  industries  in 
general,  may  participate  in  the  export  and  overseas 
business  which  will  be  open  to  us  if  we  are  ready. 
Our  industrial  concerns  must  also  be  prepared  to  co- 
operate. Has  anything  tangible  been  accomplished  or 
arranged?  The  competition  will  be  .keen,  and  if  we 
do  not  take  action,  and  that  speedily,  the  men  who 
have  been  risking  their  lives  in  France  for  $1.10  a  day, 
will  return  to  find  business  depressed  and  wages  low. 
They  will  return  to  find  the  country  entangled  in  the 
unemployment  problem  and  altogether  unprepared  to 
receive  them. 


A  State  Housing  Scheme 

THE  State  of  Massachusetts  has  amended  its 
constitution  to  permit  of  its  undertaking  the 
work  of  house  construction.  The  first  experi- 
mental houses,  built  at  Lowell,  have  just  been 
completed.  The  Homestead  Commission  has  been 
taking  up  this  problem,  and  in  its  fourth  annual  re- 
port stated  the  case  as  follows :  "There  are  not  enough 
wholesome,  low-cost  dwellings.  There  is  no  prospect 
that  present  methods  will  ever  supply  enough  unless 
the  State  encourages  their  construction.  Therefore, 
the  State  should  experiment  to  learn  whether  it  is 
possible  to  build  wholesome  dwellings  within  the 
means  of  low-paid  workers."  From  experiments  car- 
ried out  by  the  Commission,  several  facts  have  been 
developed.  First,  it  is  declared  that  under  the  pre- 
sent market  conditions  a  permanent  well-built  house, 
with  accommodations,  for  a  family  of  six  or  eight,  can 
be  built  for  from  $1,800  to  $2,400.  Second: 'The  price 
of  a  single  house  is  very  little  more  than  the  ])rice  of 
one  of  a  group.  Third:  There  is  a  lively  demand  for 
houses  of  this  kind  and  character.  Fourth :  Good  land 
is  available  within  easy  reach  of  our  manufactories  at 
prices  ranging  from  $25  to  $100  for  a  lot  of  about  5,000 
square  feet. 

As  regards  the  type  of  construction,  the  Commis- 
sion, after  considering  every  known  method,  decided 
on  the  following  as  the  most  suitable  and  economical 
and  built  their  houses  accordingly:  Cellars — complete, 
concrete  floor;  outside  walls — frame,  boards,  paper  and 
stained  cedar  shingles  outside ;  wood  lath  and  plaster 
inside;  windows — stock,  double  hung,  12  light;  doors 
— stock,  generally  fir,  galvanized  butts  painted  and 
rim  lock  sets;  floors — hard  pine,  oiled;  ouside  finish — 
Cypress  painted  white;  inside  finish — -hard  pine, 
stained  and  oiled ;  walls  in  kitchen  and  bathroom 
painted,  elsewhere  papered  at  average  of  15  cents  per 
roll ;  roof — Boards,  paper  and  slate,  surfaced  asphalt 
twin  shingles ;  plumbing — galvanized  iron  hot-water 
boiler,  slate  sink,  cement  set  tub,  enameled  iron  bath- 
tub and  lavatory,  wash-down  closet,  sill  cock,  refrig- 
erator, drain  gas  for  range;  wiring — porcelain  knob 
and  tube,  spun  brass  fixtures  throughout. 

The  houses  will  be  .sold  on  an  easy-])ayment  plan 
covering  a  maximum  of  28  years,  and  the  price  will 
be  such  as  to  return  a  slight  ])rofit  to  the  State.  All 
overhead   expenses  are  included   in   costs. 

The  commission  has  outlined  two  ether  types  of 
development,  besides  this  "urban"  community.  One 
is  the  suburban  with  houses  all  detached  and  occupy- 


ing lots  of  one-eighth  to  one-half  acre.  The  locality 
will  be  within  a  5-cent  fare  of  the  mills.  The  houses 
will  be  similar  in  character  to  the  urban  houses,  but 
some  may  be  bungalows  and  the  sidewalks,  paths, 
fences-,  etc.,   will   be  dififerent. 

The  third  kind  of  housing  is  "rural."  The  com- 
mission plans  to  have  lots  varying  from  one-half  to 
five  acres,  situated  within  a  five-cent  ride  of  the  mills 
or  a  6  or  7  cent  ride.  These  houses  will  be  farm 
houses,  and  will  be  studied  to  nieet  the  demands  of 
the  family  occupied  in  the  middle  of  the  day  with  mill- 
work,  but  having  a  ploughed  field,  a  cow  and  hens  and 
other  similar  farm  interests  in  the  odd  hours.  With 
these  three  types  the  field  of  low  co.st  housing  will 
be  fairlv  well   covered. 


Montreal  Construction  Increasing 

THE  building  situation  in  Montreal  has  improv- 
ed. During  the  first  half  of  the  year  it  looked 
as  if  1^18  would  be  even  worse  than  the  pre- 
vious twelve  months,  which  showed  a  decrease 
in  building  permits  of  nearly  a  million  dollars,  but  in 
August  business  commenced  to  pick  up,  and  previous 
declines  have  now  been  wiped  out.  Up  to  the  end  of 
September  the  total  was  $3,988,263,  an  increase  over 
the  corresponding  period  of  1917  of  $187,598.  Muni- 
tion plants  have  contributed  to  this  total,  while  indus- 
trial establishments  have  also  been  a  factor  in  the  im- 
provement. 

A  fair  amount  of  work  has  been  secured  outside 
the  city ;  for  instance,  the  huge  plant  of  the  American 
Products  Co.  at  Shawinigan  Falls  was  built  by  Church, 
Ross  and  Co. ;  Anglin's,  Limited,  have  done  a  large 
amount  of  work  on  shipbuilding  yards  at  Three  Rivers  ; 
the  Laurin  &  Leitch  Engineering  and  Construction 
Company  have  carried  out  a  contract  for  a  filtration 
plant  at  St.  Johns;  Arsenault  &  Plamondon,  Ltd., 
work  on  filtration  plants  at  Pointe  Claire,  St.  Hyac- 
inthe,  Ste.  Anne  de  Bellevue,  and  a  reservoir  at  Three 
Rivers ;  E.  G.  M.  Cape,  Limited,  a  military  hospital  at 
Ste.  Anne  de  Bellevue,  and  Mr.  G.  Bastian,  a  filtration 
plant  at  Lachine.  Fraser,  Brace  &  Co.  have  secured  a 
very  important  contract  for  building  a  dam  near  Sud- 
bury for  the  International  Nickle  Co.,  and  work  on  a 
filtration  plant  at  Hawkesbury,  Ont.,  is  being  carried 
out  by  Archambault  &  Leclaire..  An  extensive  con- 
tract for  a  sulphite  mill  at  Kipawa,  Ont.,  is  also  being 
carried  out  by  the  Geo.  A.  Fuller  Co.,  Ltd. 

The  Crane  Co.,  of  Chicago,  are  building  a  very 
large  factory  on  the  banks  of  the  Lachine  Canal,  the 
general  contract  being  held  by  Anglins's  Ltd. ;  exten- 
sive waterworks  are  being  constructed  at  Montreal, 
and  several  churches  and  schools  are  in  course  of  erec- 
tion. The  most  important  projects  in  sight  are  a 
Hydro-electric  development  at  Back  River;  another 
munitions  plant  for  the  Canada  Cement  Co.,  and  a 
large  factory  for  the  Canadian  Consolidated  Rubber 
Co. 


Builders'  Conference  Postponed. 
In  consequence  of  the  influenza  epidemic,  it  has 
been  decided  to  postpone  the  proposed  conference  in 
Ottawa  for  the  purpose  of  discussing  the  formation 
of  a  Dominion  Builders'  Exchange,  as  well  as  various 
questions  of  interest  to  builders,  contractors  and  sup- 
ply men.  The  subjects  proposed  cover  a  very  wide 
range,  the  object  generally  being  to  further  the  inter- 
ests of  the  industries.  It  has  now  been  arranged  to 
hold  the  conference  on  Nov.  26-27-28. 
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New  Office  Building  of  Toronto  Harbor  Com- 
mission on  Water  Front 


TllK  Toronto  Harbor  Commission's  new  office 
building,  which  is  illustrated  in  the  accom- 
panying Cuts,  has  recently  been  completed,  and 
architecturally  it  forms  an  attractive  addition 
to  the  business  buildings  of  Toronto.  It  stands  close 
to  the  waterfront,  just  west  of  Bay  street,  on  the 
north  side  of  what  will  eventually,  when  the  Commis- 
sion's reclamation  programme  is  finished,  be  an  86- 
foot  marginal  way,  to  be  known  as  the  Queen's  Quay, 
with  an  additional  area  having  a  depth  of  140  feet  on 
the  south  side,  which  property  will  be  used  for  ware- 
house sites  and  light  manufacturing  buildings,  being 
served  by  steam  and  radial  electric  railways. 

The  building  is  100  ft.  x  65  ft.  in  plan,  and  five 
storeys  and  basement  high,  which  practically  amounts 
to  six  storeys,  as  the  floor  of  the  basement  is  only  3 
ft.  below  the  grade  of  the  street  and  excellent  lighting 
is  provided.  In  the  basement  are  the  boilers,  fuel  stor- 
age, janitor's  ([uarters,  blueprinting  and  photographic 
department,  vaults,  etc.  The  first  two  floors  are  taken 
up  by  the  Commission's  offices,  the  cost-keeping,  con- 
struction and  comptroller's  departments  being  on  the 
first  floor,  and  on  the  second  floor,  the  board  room, 
offices  of  the  general  manager  and  chief  engineer,  and 
various  officials,  and  industrial  and  surveys  and  lands 
departments.  The  designing  department  occupies  ])art 
of  the  sixth  floor  and  the  balance  of  the  building  has 
l^ractically  all  been  rented  to  other  concerns.    Among 


Running  Concrete  Footings 

the  tenants  are  a  number  of  construction  firms.  A 
feature  which  will  appeal  to  many  tenants  is  the  res- 
taurant wluch  is  fitted  out  on  the  sixth  floor.  There 
are  two  elevators  and  an  ornamental  iron  stairway 
connecting  all  floors. 

In  the  basement  a  hydrograph  is  installed  for 
measuring  the  level  of  the  lake.  This  is  operated  by  a 
float  which  gives  a  continuous  automatic  record  of 
the  fluctuations  of  the  water  levels  of  the  lake. 

On  the  water  front,  opposite  the  building,  a  land- 


ing stage  has  been  constructed  for  the  accommodation 
of  the  public,  where  small  craft  can  c<.imf'  in  and  pick 
up  or  land  passengers. 

The  building  is  of  reinforced  concrete  construction, 
on  spread  footings,  these  footings  being  carried  on 
round  bearing  piles  which  are  driven  to  rock.    Fig  1 
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Pouring  concrete  up  to  Flrat  Floor 

shows  the  foundation  work  under  way.  It  will  be 
noted  that  steel  sheet  piling  was  used  as  form  work 
for  the  concrete  footings.  The  tops  of  the  concrete 
piles,  over  which  the  concrete  was  poured,  are  also 
seen  in  this  illustration. 

Truscon  Floortyle  was  used  in  the  construction  of 
the  floors,  thus  producing  a  shallow  slab  carried 
on  deep,  narrow  joists.  Flat  ceilings  were  ob- 
tained by  the  employment  of  Hy-Rib,  to  which  the 
plaster  was  directly  applied.  The  columns,  which  are 
placed  at  16  ft.  H  in.,  centres  longitudinally,  and  11 
ft.  6  in.  centres  laterally,  are  of  the  usual  type  with 
steel  bar  reinforcing  and  hooping.  In  Fig.  2  work  is 
shown  in  progress  on  the  first  floor. 

There  were  no  unusual  methods  used  in  the  con- 
struction. At  the  commencement,  barrows  were  em- 
ployed in  the  placing  of  the  concrete,  but  these  were 
early  di.scarded  for  buggies,  owing  to  the  careless 
handling  of  the  laborers,  who,  frequently,  in  dumping 
the  concrete,  allowed  the  barrows  to  slide  off  the  plat- 
form and  displace  the  reinforcing.  This  trouble  was 
eliminated  by  the  use  of  the  buggies.  The  concrete 
was  delivered  to  the  buggies  from  the  hopper  (show^n 
in  Fig.  2),  into  which  the  concrete  was  dumped  by 
the  hoisting  bucket. 

The  concrete  sill  resting  upon  the  piles,  the  con- 
crete floors  and  the  exterior  concrete  walls  were 
waterproofed  with  two  coats  of  Antiaqua,  supplied 
by  the  Dominion  Paint  Works,  Ltd.,  Walkerville,  Ont. 

Denison  interlocking  hollow  tile  was  used  for  all 
vault  walls,  the  walls  and  furring  and  solid  partition 
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work  in  the  basement,  the  walls  enclosing  stairs  and 
elevators,  and  the  spandrel  walls  of  all  windows. 

Gypsum  block,  supplied  by  Ontario  Gypsum   Co., 
of  Paris,  Ont.,  was  used  for  furring  the  exterior  walls 


Wall  Formt  on  Upper  Floors 

above  the  basement  with  the  exception  of  the  tile 
spandrels  between  windows,  and  also  for  the  construc- 
tion of  partitions. 

As  will  be  seen  in  the  illustration,  the  line  appear- 
ance of  the  building  is  largely  due  to  the  excellence 
of  the  stone  work.  Buff  Indiana  limestone,  of  the  type 
known  as  "Bedford  Stone,"  was  used  for  the  most 
part.  The  lower  course,  however,  as  well  as  the  en- 
trance steps  and  parapets  to  same,  is  of  Queenston 
limestone,  while  the  ornamental  panels  between  the 
windows,  and  the  window  casings,  sills  and  jams,  are 
of  artificial  stone.  The  exposed  surface  of  the  Bedford 


)m  the  Water  Front 

stone  is  rubbed,  and  the  Queenston  limestone  is  fine 
bush  hammered.  The  stone  pillars  with  which  the 
building  is  faced  and  the  carved  figures  over  the  door- 
way add  particularly  to  the  architectural  attractive- 
ness. The  usual  precautions  were  taken  to  prevent  the 


staining  of  the  stone  from  contact  with  concrete  or 
mortar,  an  inch  air  space  being  maintained  as  far  as 
possible  and  bituminous  coatings  also  being  employed. 

The  building  is  doubly  protected  from  fire  by  the 
nature  of  its  construction  and  the  provision  of  a 
sprinkler  system. 

The  contract  for  the  erection  of  the  building  was 
carried  out  by  Messrs.  Archibald  &  Holmes,  Ltd.,  of 
Toronto,  the  foundation  work,  however,  being  execut- 
ed by  the  stafif  of  the  Harbor  Commission.  The  work 
on  the  superstructure  was  commenced  in  July,  1917, 
and  the  concrete  construction  was  completed  by  Oc- 
tober. The  stone  work  proceeded  through  the  winter 
and  the  building  was  ready  for  occupation  by  the  first 
of  June,  this  year. 

The  architect  for  the  building  was  Mr.  Alfred  Chap- 
man, who  now  occupies  offices  in  it. 

Sub-contractors  and  suppliers  of  material  were  as 
follows:  Roofing  and  sheet  metal,  D.  M.  Rowe,  30 
Atkin  Ave.;  plastering,  R.  C.  Dancy,  153  Spadina  Rd. ; 
iron  stairs,  ornamental  metal  doors,  Canadian  Orna- 
mental Iron  Co.,  Ltd.,  Toronto ;  metal  sash  and  glaz- 
ing. Trussed  Concrete  Steel  Co.,  Toronto;  marble 
work,  Hoidge  Marble  Co.,  Toronto ;  elevators,  Otis- 
Fensom  Elevator  Co.,  Toronto;  electric  wiring,  E.  F. 
W.  Salisbury,  Toronto;  sprinkler  system,  W.  J.  Mc- 
Guire,  Ltd.,  Toronto;  vault  doors,  J.  J.  Taylor,  To- 
ronto; hollow  tile,  National  Fiteproofing  Co.,  and  Sun 
Brick  Co. ;  cement,  Canada  Cement  Co. ;  stone  (aggre- 
gate), sand  and  gravel,  Rogers  Supply  Co.;  cut  stone 
work.  Page  &  Co.,  Toronto;  artificial  stone,  Peerless 
Artificial  Stone  Co.,  Toronto. 


Woman  As  Highway  Superintendent 

MANY  occupations  that  before  the  war  were 
considered  suitable  only  for  men,  have  been 
taken  over  by  women.  But  County  Engineer 
David  White,  of  Tacoma,  Wash.,  believes 
that  Pierce  County  is  the  first  to  have  a  young  woman 
superintendent  for  a  concrete  highway  contract.  The 
Pacific  Highway  from  Tacoma  to  Camp  Lewis  is  the 
job,  and  Miss  Verona  M.  Morgan,  the  19-year-old 
daughter  of  Contractor  T.  M.  Morgan,  of  Everett, 
Wash.,  is  the  young  woman.  Miss  Morgan  acted  as 
superintendent  last  year  on  Snohomish  County  Bond 
Issue  Road  No.  28,  leading  from  Monroe  to  the  King 
county  line — a  job  six  miles  in  length.  She  has 
handled  this  work  most  efficiently  and  this  is  one  of 
the  first  jobs  at  the  low  prices  prevailing  then  upon 
which  a  profit  was  made. 

Miss  Morgan  is  supervising  all  details  of  "hiring 
and  firing"  the  labor,  keeps  the  books,  and  is  a  real 
general  manager.  In  addition  to  these  duties,  when 
the  camp  cook  recently  exercised  the  cook's  preroga- 
tive and  quit  without  notice,  the  young  lady  kept  the 
job  going  by  doing  the  cooking  for  forty  men  for  three 
days  until  a  new  chef  could  be  secured.  Mr.  Mor- 
gan has  several  concrete  highway  contracts  under  way 
this  season  and  wishes  that  he  had  more  daughters. 


According  to  Mr.  J.  P.  Dupuis,  president  of  J.  P. 
Dupuis,  Ltd.,  Verdun,  P.Q.,  manufacturers  of  interior 
trim,  the  demand  for  standard  sashes  and  doors  is  in- 
creasing. This  is  partly  due  to  the  fact  that  many 
houses  which  were  partly  built  when  war  broke  out, 
and  on  which  work  was  stopped,  are  being  completed. 
The  demand  from  the  country  districts,  added  Mr.  Du- 
puis, is  good,  owing  to  the  satisfactory  condition  of 
general  business  in  the  province. 
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Tests   to   Determine  the  Rigidity  of  Riveted 

Joints  in  Steel  Structures 


A  SERIES  of  tests  to  determine  the  rigidity  of 
riveted    joints    connecting    members    of    steel 
frame  structure  were  made  recently  under  the 
general  supervision  of  Dr.  1"".  II.  Newell,  head 
of  the  Department  of  Civil  Engineering  of  the  Univer- 
sity of  Illinois. 

Six  test  pieces,  listed  in  Table  I,  were  used.  They 
were'  tested  in  pairs  in  a  300,000  pound  Olean  four- 
screen  testing  machine  under  conditions  that  would 
maintain  in  actual  i)ractice.  The  strain  measurements 
included  the  slip  of  rivets  and  the  deformation  of  the 
angles  used  in  making  the  joints. 

Definition  of  Slip 

In  figuring  stresses  in  riveted  connections,  it  is 
neces-sary  to  assume  that  the  connections  are  prefectly 
rigid.  It  is  also  customary,  in  analyzing  the  stresses 
in  a  stifT  structure  to  consider  that  where  a  column 
and  girder  intersect,  both  members  maintain  a  con- 
stant cross-section  up  to  the  point  of  intersection  of 
the  elastic  curves  of  the  members,  except  for  members 
having  a  width  of  zero. 

In  determining  the  slip  in  the  connections  from  the 
tests,  the  comi)Uted  rotation  of  a  point  in  the  girder  re- 
lative to  a  point  in  the  column,  due  to  the  strain  in  the 
material,  was  subtracted  from  the  measured  rotation 
of  one  point  relative  to  the  other.  In  computing  the 
relative  rotation  of  the  two  points  due  to  the  strain 
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of  the  material,  both  members  were  considered  as  hav- 
ing constant  cross-sections  up  to  the  point  where  the 
elastic  curves  of  the  two  members  intersect ;  thus  what 
is  really  obtained  in  the  analysis  is  not  the  error  due 
to  slip  alone,  but  rather  the  combined  error  resulting 
from  two  assumptions,  one  that  the  connection  is  per- 
fectly rigid  and  the  other  that  both  members  main- 
tain a  constant  cross-section  up  to  the  point  of  inter- 
section of  the  two  elastic  curves. 

The  Effect  of  the  Slip  in  Connections  Upon  a 

Rectangular  Frame 
In  a  rectangular  frame  subjected  to  a  shear  par- 
allel with  one  side  of  the  frame,  if  the  connections  at 
the  corners  of  the  frame  are  frictionless  hinges,  the 
frame  will  collapse.  If,  however,  the  connections  at 
the  corners  are  capable  of  resisting  moment,  the  frame 
will  remain  substantially  a  rectangle,  but  possibly  de- 
formed. The  rigid  connections  between  the  vertical 
and  horizontal  members  hold  the  ends  of  the  vertical 


members  in  a  nearly  vertical   ])'i~it;-.ii   and   thu-  jirc- 
vent  the  frame  from  collapsing. 

In  order  to  determine  the  magnitude  of  the  change 
in  the  deflection  and  in  the  distribution  of  the  stresses 
in  a  rectangular  frame  due  to  slip  in  the  connections, 
the  standard  formulas  are  used. 

Strength  of  Test  Pieces 

In  computing  the  allowable  working  loads  upon 
the  test  pieces  the  following  unit  stresses  were  used: 

Axial  bending  stress 16.000  lbs.  per  sq.  in. 

Shear  on  rivets 12,000  lbs.  ])er  .sq.  in. 

Bearing  on   rivets 24,000  lbs.  per  sq.  in. 

The  computed  working  loads  are  given  in  column 
3   of  Table   2.     Methods  of  computing  the   working 

Table  II-Loadt  on  Ted  Piece* 
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1  Based  opon   the   following   uait   atreases: 

Axial    bending    stress,  16,000    lb.   per   aq.    la. 

Shear  oe    riveta.  12.000     ■       -     -     - 

Bearing,    RlraUi  24.000     •       -     -     - 

s  Corresponding  to  allowable  srorking  stresses  tot  wia4  loads 


loads  on  connections  of  the  types  used  in  the  test 
pieces  have  not  been  standardized.  The  methods  used 
in  computing  working  loads  given  in  Tal>lc  2  arc  as 
follows: 

AI. — The  strength  of  the  connection  v.  iv  ^  ,,..^c 
AI  to  resist  moment  is  considered  to  be  the  moment 
of  a  couple  composed  of  two  horizontal  forces,  one 
force  is  applied  at  the  centroid  of  each  flange;  the 
magnitude  of  each  force  is  the  working  strength  in 
bearing  of  the  eleven  rivets  connecting  each  flange 
of  the  girder  to  the  gusset  plate.  The  working  load 
on  the  girder  is  the  load  which  applied  at  the  outer 
end  of  the  girder  produces  the  given  moment  on  a 
vertical  section  through  the  outer  row  of  rivets  in  the 
gusset  plate.  The  vertical  shear  is  considered  to  be 
taken  by  the  vertical  sj^lice  plates  connecting  the  girder 
web  to  the  gusset  plate. 

A2. — The  working  load  for  test  piece  A2  was  de- 
termined in  the  same  manner  as  for  test  piece  AI. 

.\3. — The  strength  of  the  connection  of  test  piece 
A3  to  resist  moment  is  considered  to  be  the  moment 
of  a  couple  composed  of  two  horizontal  forces;  one 
force  is  anplied  at  the  top  surface  of  the  girder  and  the 
other  at  the  bottom  surface  of  the  girder.  The  magni- 
tude of  each  force  is  the  working  strength  in  shear  of 
the  two  rivets  connecting  the  lug  angle  to  the  girder. 
The  working  lojid  on  the  girder  is  the  kwd  which  ai>- 
pHed  at  the  outer  end  of  the  girder  produces  the  given 
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moment  on  a  vertical  section  through  the  rivets  con- 
necting the  lug  angles  to  the  girder. 

A4'.— The  strength  of  the  connection  of  test  piece 
A4  to  resist  moment  is  determined  by  the  same  meth- 
od as  for  test  piece  A3.  The  working  load  on  the  girder 
is  the  load  v/hich  applied  at  the  outer  end  of  the  girder 
produces  the  given  moment  on  a  vertical  section 
through  the  middle  rivet  cohnecting  the  lug  angle  to 
the  girder. 

A5. — If  the  strength  of  the  connection  of  test  piece 
A5  to  resist  moment  is  regarded  as  determined  by  the 
strength  to  resist  moment  of  the  rivets  attaching  the 
connection  angles  to  the  girder,  if  the  outer  rivet  at 
each  end  of  the  coiTnection  angles  is  considered  to  be 
in  double  shear,  if  the  strength  of  the  intermediate 
rivets  is  considered  as  determined  by  bearing  on  the 
web  plate  of  the  girder,  reduced  one-third  for  the  loose 
fill,  and  if  the  stress  in  the  rivets  varies  as  the  distance 
from  the  center  of  gravity  of  all  the  rivets,  the  work- 
ing load  on  the  girder  is  the  load  which  applied  at  the 
outer  end  of  the  girder  produces  the  given  moment  on 
a  vertical  section  through  the  rivets  attaching  the  con- 
nection angles  to  the  girder.  The  vertical  stress  upon 
the  rivets  is  neglected. 

A6. — Consider  the  strength  of  the  connection  of  test 
piece  A6  to  resist  moment  to  be  determined  by  the 
strength  of  the  rivets  attaching  the  connection  angles 
to  the  girder  web,  consider  the  stress  on  each  rivet 
due  to  moment  to  vary  as  the  distance  from  that  rivet 
to  the  center  of  gravity  of  all  the  rivets,  and  consider 
the  vertical  shear  to  be  evenly  distributed  over  all  the 
rivets.  The  working  load  upon  the  girder  is  the  load 
which  applied  at  the  outer  end  of  the  girder  produces 
on  a  vertical  section  through  the  center  of  gravity  of 
the  rivets  attaching  the  connection  angles  to  the  girder 
web  a  moment  equal  to  the  resisting  moments  of  the 
rivets. 

The  unit  stresses  which  have  been  used  in  deter- 
mining the  working  loads  on  the  girders  as  given  in 
Column  3  of  Table  2  are  the  usual  allowable  working 
stresses  due  to  dead  and  to  live  loads.  This  type  of 
connections  for  the  test  pieces  is  used  largely  for  build- 
ing frames  in  which  the  bending  stresses  are  due  to 
wind  loads.  When  wind  load  stresses  are  combined 
with  dead  and  live  load  stresses,  the  allowable  work- 
ing stresses  are  usually  fifty  per  cent,  greater  than  the 
allowable  working  stresses  for  dead  and  live  loads 
alone.  In  discussing  the  results  of  the  tests,  loads  one 
and  one-half  times  the  working  loads  for  dead  and  live 
loads  alone,  corresponding  to  wind  load  working 
stresses,  are  used.  These  loads  are  given  in  column 
4  of  Table  2. 

Table  III 
Effect  of  Slip  in  Connections  upon  Moments  in  Rectangular  Frames 
Test  Errors  Due  Pxh  1.5  Times 

Piece  to  Slip  in  lbs.  Working  Load 

Al 9%  12,600,000  26,250 

A2 7%  13,300,000  27,800 

A3 138%  910,000  4,545 

A4 50%  1,290,000  7;500 

A5 104%  2,000,000  5,100 

A6 435%  742,000  4,125 

Conclusions.— The  main  object  of  these  tests  was  to 
determine  whether  serious  error  is  introduced  into 
computations  for  stresses  in  steel  frames  by  the  as- 
sumption that  the  joints  are  perfectly  rigid. 

The  rigidity  of  various  types  of  joints  has  been 
studied  by  means  of  tests,  and  the  error  introduced  in- 
to computations  studied  by  means  of  mathematical  an- 


alysis of  the  action  of  frames  with  slip  at  the  joints  of 
a  magnitude  such  as  was  observed  in  these  tests.  The 
action  under  a  load  producing  stresses  equal  to  one 
and  one-half  times  the  working  stress  has  been  taken 
as  a  criterion,  and  for  the  joints  studied  the  follow- 
ing conclusions  reached: 

Connections  of  the  type  used  for  specimens  Al  and 
A2  are  so  rigid  that  for  the  purpose  of  analyzing 
stresses  in  rectangular  frames  the  connections  can  be 
considered  as  perfectly  rigid  without  introducing  seri- 
ous errors  into  the  results. 

The  error  due  to  slip  in  the  connection  is  less  for 
A2  than  for  Al. 

Connections  of  the  type  used  for  specimens  A3.  A4, 
A5,  and  A6  for  the  purpose  of  analyzing  stresses  can- 
not be  considered  perfectly  rigid. 

Table  3  is  a  tabulation  of  the  result  of  the  various 
tests,  showing  the  errors  due  to  slip  in  riveted  con- 
nections under  ordinary  working  conditions. 


Further  Proposed  Power  Development 

MR.  Henry  Holgate,  consulting  engineer,  Mon- 
treal, has  drawn  preliminary  plans  for  a 
Hydro-electric  development  on  the  Riviere 
des  Prairies,  Montreal.  Senator  M.  J.  O'- 
Brien, of  Renfrew,  is  at  the  head  of  the  company  pro- 
moting the  project,  Messrs.  Quinlan  &  Robertson, 
contractors,  Montreal,  being  interested  in  the  scheme. 
The  proposal  is  to  construct  a  dam  in  the  form  of  an 
arc  at  a  point  above  the  Sacred  Heart  Convent,  on  the 
Montreal  side,  almost  to  the  other  side  of  the  river, 
and  from  there  in  a  straight  line  to  Sergeant's  Island, 
and  to  the  northern  shore  of  Visitation  Island,  con-i 
tinning  along  that  shore  to  a  point  below  a  small  is- 
land known  as  Cheval  de  Terre  Island.  The  power 
station  will  be  on  the  south  side  of  Jesus  Island,  the  pre- 
liminary plans  making  provision  for  9  units.  It  is  esti- 
mated that  the  plant  will  develop  40,000  h.p.  The  erec- 
tion of  the  dam  will  raise  the  level  of  the  river  by 
about  15  feet,  and  will  interfere  with  several  sewer 
outlets  from  the  city  of  Montreal.  It  will  also  result, 
it  is  stated,  in  the  flooding  of  a  large  area  of  land  ad- 
joining the  river.  The  civic  authorities  objected  to  the 
scheme  on  the  ground  of  its  interference  with  the 
sewer  outlets,  necessitating  a  considerable  amount  of 
reconstruction.  The  promoters  and  a  deputation  from 
the  city  of  Montreal,  including  Mr.  Paul  Mercier,  the 
chief  engineer,  met  the  Quebec  Cabinet,  it  being  neces- 
sary to  secure  the  consent  of  the  Quebec  Government 
to  the  use  of  the  bed  of  the  river.  Federal  sanction  has 
already  been  obtained,  subject  to  certain  modifications 
of  the  original  scheme.  Sir  Lomer  Gouin  suggested 
that  the  promoters  meet  the  city  of  Montreal,  and  see 
if  an  arrangement  could  be  made  for  carrying  out  work 
which  will  meet  the  objections  of  the  city  and  other 
municipalities  and  also  for  bearing  the  cost,  the  re- 
presentatives of  the  company  being  apparently  wilHng 
to  undertake  some  financial  obligations.  The  Premier 
added  that  when  an  agreement  had  been  reached,  the 
interested  parties  could  again  see  the  Cabinet,  with  a 
view  to  obtaining  the  requisite  authorization. 


A  proposal  has  been  made  to  enlarge  the  scope  of  the 
Vancouver  and  district  Joint  Sewerage  Board  so  as  to  take 
in  New  Westminster.  The  object  of  this  amalgamation  is 
the  elimination  of  the  maintenance  of  separate  plants  and 
separate  operating  staffs,  it  being  held  that  a  large  saving 
and  more  systematic  work  could  be  effected  in  this  way. 
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New  Soap  Factory  at  Perth,  Ont. 


Tl  1 E  larj^e  soap  factory  bciii}^  built  by  the  y\n- 
(Irevv  j  erg-ens  Co.,  of  Ciiicimuiti,  Ohio,  and 
Perth,  Ont.,  in  the  town  of  I'ertli,  is  now  almost 
conipleled.  The  plant  consists  of  a  factory 
building  and  a  building  for  the  power  plant,  oil  refin- 
ing plant  and  glycerine  evaporator. 

The  main  building  is  a  four-storey  structure  of  fire- 
resisting  mill  construction,  158  ft.  long  x  68  ft.  wide. 
The  foundation,  which  is  of  concrete,  rests  on  a  4-foot 
concrete  footing  carried  down  below  the  frost  line, 
and  extending  up  to  the  floor  level.  The  superstruc- 
ture is  of  white  brick  laid  in  cement  mortar.  The 
building  is  of  pier  construction,  the  heavy  i)ilasters 
being  of  average  widtli  of  3  ft.  They  extend  from  the 
bottom  of  the  foundation  to  the  roof  cornice,  and  be- 
tween each  pair  of  pilasters,  and  filling  the  whole 
space,  are  wooden  sash  windows  of  a  mean  width  of 
4  ft.  2  in.,  so  that  for  all  intents  and  purposes  the 
building  consists  of  pilasters  and  windows  only,  the 
only  bits  of  brick  wall  proper  being  brick  spandrels 
or  curtain  walls  above  and  below  the  windows. 

Practically  no  structural  steel  was  used  in  the  con- 
struction, heavy  British  Columbia  fir  taking  its  place. 
Beams,  8  in.  x  12  in.,  were  placed  at  7-foot  centres, 
carried  f)n  12  in.  x  12  in.  and  12  in.  x  14  in.  girders, 
which  in  turn  rest  on  cast  iron  post  ca])s  of  the  12  in. 
X  12  in.  or  10  in.  x  10  in.  columns. 

The  first  floor  is  of  concrete,  and  is  placed  at  an 
elevation  of  about  3  ft.  above  grade.  The  other  floors 
are  of  spruce,  4  in.  thick  (slip-tongue  joints)  on  top  of 
which  is  a  7/8  in.  majjle  floor,  insulating  paper  being 
used  between  the  two. 

The  roof  is  of  somewhat  unitiue  construction.  It 
is  hipi)ed  from  the  centre  to  the  two  sides  with  the 
gutters  running  to  the  four  corners  to  inside  down 
pipes.  The  down  pipe  hop])ers  are  protected  with  the 
usual  copper  rat  trap  screens. 

Two  fireproof  stair  towers  and  one  elevator  tower 
extend  through  each  floor. 

Large  Steel  Tanks  Installed. 

In  this  building  are  installed  a  large  number  of 
heavy  steel  tanks,  two  in  particular  being  noteworthy 
as  extending  from  a  foundation  beneath  the  first  floor 
up  through  the  third  floor,  or  35  ft.  in  all.  This,  of 
course,  includes  a  pilaster  of  steel,  the  tanks  proper 
being  25  ft.  high  by  10  ft.  in  diameter.  These  are  boil- 
ing tanks  and  have  a  capacity  of  15,000  lbs.  each.  An- 
other tank  of  unusual  dimensions  is  rectangular  in 
shape  (all  the  others  are  round),  being  45  ft.  x  12  ft. 
X  8  ft.  This  is  said  to  be  the  largest  tank  of  its  kind 
in  Canada. 

A  word  as-  to  the  uses  to  which  the  various  floors 
will  be  put — the  offices,  shipping  room  and  stock  room, 
will  be  on  the  first  floor,  cold  process  and  mill  soaps 
and  wrapping  department  on  the  second  floor,  per- 
fumes and  toilet  articles  on  the  third,  and  talcum  and 
face  powders,  etc.,  on  the  fourth  floor. 

Another  building  in  connection  with  the  factorv  is 
what  is  known  as  the  combination  building.  It  houses 
boiler  and  engines,  glycerine  evaporator  and  appar- 
atus for  refining  oils.  This  building,  which  is  81  ft.  x 
88  ft.,  two  storeys  high,  is  of  the  same  type  of  con- 
struction as  the  main  building,  with  the  exception  of 


the  roof  which  is  of  reinforced  concrete,  supported  by 
large  steel  trusses.  A  radial  brick  stack,  150  ft.  high, 
is  erected  through  the  centre  of  this  building. 

Power  in  the  factory  will  be  supplied  throughout 
by  means  of  individual  motors,  the  steam  plant  taking 
care  of  the  heating  and  supplying  live  steam  for  the 
boiling  processes. 

Work  on  the  con.struction  of  this  factory  was  be- 
gun late  in  August,  1917.  Before  any  excavating  was 
done  soil  tests  were  made  and  nature  of  the  ground 
determined  by  boring  with  a  diamond  drill.  There 
being  no  basement,  a  trench  5  ft.  wide  was  dug,  and 
the  concrete  footing  placed  in  this.  Two  one-third 
yard  mixers,  one  driven  by  steam  and  the  other  by 
gasoline  engine,  were  used  to  mix  the  concrete. 

No  floors  were  laid  until  all  brickwork  was  finish- 
ed, so  a  tremendous  amount  of  scaffolding  was  made 
necessary.  Brick,  mortar,  etc..  were  hoisted  by  pieans 
of  a  two-cage  elevator  operated  by  horse-power,  while 
to  raise  timber,  frames,  etc.,  one  setter  mul  mu-  rinle 
swing  derrick  proved  invaluable. 

As  winter  approached,  considerable  bad  weather 
was  encountered,  so  in  order  to  make  use  of  all  fine 
days,  powerful  nitrogen  lamps  were  installed  and  for 
a  considerable  time  work  was  continued  from  7  a.m. 
to  10  p.m.  with  an  hour  off  for  dinner  and  supper. 
The  lights  were  so  arranged  as  to  be  easily  shifted, 
and  were  each  day  placed  so  as  to  be  in  the  best  posi- 
tion for  the  night's  work. 

Brick  Laid  During  Winter. 

Brick  was  laid  all  through  the  winter  except  on 
the  very  coldest  and  stormiest  days,  although  consider- 
able difficulty  wa<  cxp.erienced  in  keeping  the  cement 


View  of  factory  and  power  houM. 

mortar  from  freezing.  However,  hot  sand,  hot  water 
and  frequent  tempering  of  the  mortar  overcame  this 
difficulty. 

All  heavy  timber  was  in  a  field  a  short  distance 
from  the  factory  and  as  a  siding  connected  the  two, 
the  timber  was  easily  carried  on  railroad  lorries. 

.•Ml  scaffolding  for  the  smoke  stack  above  the  roof 
was  on  the  inside,  pieces  of  4  x  4  being  built  into  the 
brick  at  convenient  distances  apart,  and  the  floor  was 
carried  up  on  these.  .\  round  hole  was  left  through 
which  material  was  hauled  up.  An  iron  ladder  was 
built  into  the  brick  and  to  haul  up  brick,  etc.,  a  T- 
shaped  hardwood  mast  with  a  pulley  at  each  end  of 
the  horizontal  part  was  simply  stuck  into  the  last  two 
or  three  rungs.  A  rope  ran  over  the  two  pulleys,  one 
end  going  through  t'     '    '    in  the  floor  to  the  buckets 
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below,  the  other  being  outside  the  stack  and  connect- 
ed with  a  large  wooden  cupsale  driven  or  turned  by 
a  horse.  This  method  of  raising  material  proved  very 
satisfactory. 

Plans  and  specifications  were  prepared  by  Simon 
Cooper,  architect,  of  Connecticut,  Ohio,  while  W.  J. 
Rabb,  general  contractor,  Perth,  Ont.,  had  full  charge 
of  the  construction. 


Rapid  Building  of  Timber  Goffer  Dam 

In  the  construction  of  the  Government  lock  and 
dam  at  Troy,  N.Y.,  it  was  necessary  to  finish  the  west 
one-half  of  the  concrete  dam  during  one  working  sea- 
son. In  order  to  expedite  this  work  a  special  method 
was  selected  for  the  rapid  building  of  the  frame  work 
of  the  1,000  ft.  long  wooden  cofferdam,  which  is  des- 
cribed in  Engineering  and  Contracting.  This  frame 
work  .consisted  of  two  horizontal  and  parallel  sets  of 
timber  spaced  about  20  feet  apart  and  tied  across  with 
iron  rods  and  struts.  The  frame  resembled  two  par- 
allel board  fences  with  a  distance  between  the  fence 
posts  of  about  21  ft.  In  building  two  corresponding 
sets  of  timbers  were  placed  on  a  pair  of  cradles  laid 
flat  on  a  barge.  The  two  cradles  were  then  raised, 
the  tie-rods  were  put  in,  and  the  timbers  bolted  to 
the  portion  just  completed.  The  new  section  was  then 
picked  up  by  derrick  boats  and  slid  part  way  over  the 
side  of  the  barge  until  there  was  room  enough  to  lay 
down  another  set  of  timbers  on  the  cradles,  which 
were  again  raised  up  when  ready  and  connection  made 
with  the  preceding  section.  Later  these  frames  were 
lined  with  sheet  piles  and  the  dam  filled  with  sand 
and  gravel.  By  this  method  it  was  found  that  the 
timber  work  could  be  built  very  rapidly,  the  greatest 
speed  attained  being  100  feet  in  two  8-hour  shifts. 


Carrying  Capacity  of  Various 
Types  of  Piles 


The  'carrying  capacity  of  the  various  types  of 
piles  in  general  use  will  furnish  material  for  a  very 
interesting  comparison,  using  a  standard  formula,  uni- 
form length  and  similar  soil  conditions  in  each  case. 

Under  Patton's  well-known  formula,  the  tables  on 
frictional  adhesion  and  direct  bearing  power  show 
that  under  average  conditions  a  pile  would  develop 
300  lbs.  of  frictional  resistance  per  square  foot  of  sur- 
face in  contact  with  the  soil  penetrated,  and  5  tons 
direct  bearing  power  per  square  foot  of  base  area  rest- 
ing on  the  subsoil. 

Mr.  Henry  W.  Young,  in  Engineering  and  Cement 
World,  has  figured  that  a  wooden  pile  30  ft.  long,  12 
in.  in  diameter  at  its  butt  and  7  inches  diameter  at  its 
point  or  base,  would  have  a  frictional  surface  of  74.5 
sq.  ft.,  and  as  each  square  foot  of  surface  would  pro- 
vide 300  lbs.  of  carrying  capacity,  the  total  frictional 
resistance  will  be  11.2  tons.  Similarly,  a  pile  of  16  ins. 
in  diameter  at  its  head,  16  ins.  diameter  at  the  base, 
and  30  ft.  lony  will  develop  frictional  resistance  of  18.8 
tons.  These  figures,  as  well  as  figures  for  the  other 
sized  piles,  are  tabulated  below. 

Wi*h  a  unit  bearing  value  of  5  tons  per  square  foot, 
the  wooden  pile  having  a  base  area  of  .2/0  sq.  ft.  would 
carry  a  direct  column  load,  due  to  the  pressure  of  its 
base  upon  the  subsoil,  of  1.35  tons.  Similarly,  the 
point  of  a  straight  pile  16  ins.  in  diameter  would  trans- 


mit a  direct  column  load  of  6.96  tons  to  the  subsoil. 
Adding  these  values  to  the  loading  obtained  by  fric- 
tion we  get  the  total  load  carried  by  a  wooden  pile  as 
12.6  tons  and  by  the  large  straight  concrete  pile  as 
25.8  tons. 

The  frictional  carrying  capacity  obtained  with  a 
pedestal  pile  of  the  MacArthur  type  will  amount  to  as 
much,  if  not  more,  than  that  provided  by  a  16-inch 
diameter  straight  pile.  As  was  already  seen,  this  fric- 
tional carrying  capacity  is  18.8  tons  on  a  pile  30  feet 
long. 

Owing  to  the  broad  base  of  the  pedestal  pile,  the 
load  supported  by  direct  bearing  under  the  base  is 
usually  greater  than  that  supported  by  friction  on  the 
sides.  The  projected  area  of  the  base,  corresponding 
to  a  diameter  of  3  ft.,  is  7.1  sq.  ft.  With  subsoil  ca])- 
able  of  carrying  a  direct  load  of  5  tons  per  square 
foot,  the  total  direct  load  carried  by  the  foot  of  the 
pedestal  pile  would  be  35.5  tons.  This,  added  to  the 
carrying  capacity  developed  by  friction,  makes  the 
total  carrying  capacity  of  the  pile  54.3  tons. 

Carrying  Capacity  of  Various  Types  of  Piles  for 
Average  Soil  Conditions 

(Based  on  Patton's  Formula) 
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Reinforcing  the  Pedestal  Pile 

It  is  seldom  found  necessary  to  place  reinforcing 
rods  in  the  stem  of  the  pedestal  pile.  The  stem,  sur- 
rounded by  soil  throughout  its  entire  length,  receives 
great  lateral  stififness  therefrom,  even  in  soft  soils, 
and  cannot  be  considered  in  the  same  class  with  a 
column  standing  free  in  air.  The  function  performed 
by  vertical  steel  rods  in  a  reinforced  concrete  column 
is  not  so  much  to  increase  the  total  compressive 
strength  of  the  column  section  as  to  take  care  of  ten- 
sile strains  set  up  by  column  flexture.  The  strains 
due  to  column  flexture  in  the  stem  of  the  pedestal  pile 
are  practically  nil,  owing  to  the  bracing  action  of  the 
surrounding  soil,  and  therefore  rod  reinforcement  is, 
in  most  cases,  unnecessary  as  well  as  expensive.  Ac- 
tual tests  have  shown  that  large  loads  can  be  carried, 
even  on  long  ])iles  through  soft  soil,  without  the  need 
of  rod  reinforcement  in  the  stem  of  the  pile. 

Occasionally  conditions  arise  where  the  pile  re- 
ceives some  lateral  thrust,  as  well  as  its  vertical  com- 
pressive load.  The  horizontal  thrust  at  the  base  of 
a  retaining  wall  is  one  example  of  this  condition.  Un- 
der such  conditions  the  pile  may  be  called  upon  to 
resist  a  certain  amount  of  flexure,  and  rod  reinforce- 
ment is  consequently  desirable. 


The  military  authorities  have  asked  permission  from  the 
Toronto  board  of  control  to  close  Ridge  Drive  in  order 
that  they  may  erect  24  temporary  buildings  for  military  pur- 
poses during  the  war  and  later  for  demobilization.  Mr. 
Thomas  Hastings  represents  the  Dominion  Government  in 
the  matter. 
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The  Road:  Its  Paramount  Importance 


By  the  Right  Hon.  Sir  J.  H.  A.  MacDonald,  K.C.B.,  L.L.D. 


What  we  want,  my  Lords,  is  Roads,  Roads,  Roads. 

— Duke  of  Welliiif^ton. 

Tl  I  !•:  nations  of  luirojie  are  now,  to  the  nuinl)er 
of  seven,  engaged  in  a  war  such  as  has  never 
been  seen  in  the  history  of  the  world.  The 
number  of  the  troops  engaged  and  the  extent 
of  front  occupied  l)y  the  contending  forces  exceed  any- 
thing that  has  been  witnessed  in  ancient  or  modern 
days.  l""<jr  the  first  time  war-transient  by  road  is  being 
conducted  to  a  very  great  degree  by  mechanical  pow- 
er, and  such  power  is  being  used  not  only  for  convey- 
ance of  stores,  but  also  for  moving  artillery  and  mach- 
ine-guns, serving  Generals  and  their  staffs  by  carry- 
ing them  rapidly  throughout  the  extent  of  their  com- 
mand, conveying  orders  and  des])atches,  and  making 
rapid  reconnoitring  attacks  l)y  armoured  vehicles,  in 
all  of  which  services  great  speed  can  be  used  without 
allure  or  serious  limitation  of  endurance,  such  as 
necessarily  attaches  to  a  service,  in  which  no  other 
accessory  power  is  available  except  that  of  animals. 
This  war  will,  therefore,  teach  many  lessons  on  the 
subject  of  the  road.  For  warfare  on  any  extended 
scale,  roads  are  essential,  and  more  so  than  ever  in  the 
twentieth  century.  Upon  the  sufficiency  of  the  roads, 
and  their  ability  to  withstand  the  attack  of  heavy  traf- 
fic without  becoming  unfit  for  efficient  use,  the  success 
of  a  campaign  may  in  great  measure  deijend.  We  know 
how  nearly  the  bad  state  of  the  roads  jeopardized  the 
arrival  of  Blucher  in  time  to  clinch  matters  at  Water- 
loo, the  whole  of  a  long  day  being  necessary  for  an 
eleven  miles'  march.  It  is  told  of  the  great  Duke  of 
Wellington,  when  a  debate  took  place  on  the  first  Kafir 
war  in  Africa,  that  he  summed  up  what  was  necessary, 
in  addition  to  well-trained  and  well-armed  troops,  by 
saying:  "What  we  want,  my  Lords,  is  Roads,  roads, 
roads!"  To  his  mind,  roads  were  essential  to  the  con- 
duct of  war,  so  that  the  troops  and  their  arms  might 
be  used  to  the  best  advantage.  More  than  ever  to- 
day, when  power  vehicles  will  be  employed  in  all  but 
cavalry  work,  it  is  indispensably  necessary  that  na- 
tional attention  should  be  freely  given  to  the  road 
problem,  so  that  our  country  should  not  be  put  to  dis- 
advantage, if  war  comes  within  its  borders,  because 
its  roads  arc  insufficient  in  number  and  deficient  in 
quality. 

Greater  Service  Demanded  from  the  Highway. 

It  may  now  be  laid  down  without  risk  of  intelli- 
gent contradiction  that  if  the  country  is  to  be  well 
served  by  its  roads,  these  must  be  capable  of  carry- 
ing a  very  different  traffic,  both  in  bulk  and  charac- 
ter, from  that  of  the  latter  half  of  the  last  century, 
when  the  use  -of  the  road  was  comparatively  trifling, 
because  all  distance  locomotion  by  heavy  vehicles  had 
been  diverted  from  the  road  to  the  railway.  In  conse- 
quence of  this  old  road.s-  deteriorated,  and  were  repair- 
ed on  the  cheap,  and  new  roads  were  flimsily  con- 
structed. It  is  now  practically  admitted  on  all  hands 
that  road  construction  and  maintenance,  neglected 
for  half  a  century,  are  once  more  of  paramoutit  im- 
(jortance,  and  that  it  is  a  matter  of  public  necessity 
that  the  roads  shall  be  made  fit  to  bear  the  traffic 
which  passes  over  them,  traffic  which  tends  every  day 
to  increase  in  volume  as  regards  all  classes  of  vehicles. 


and  in  mileage  as  regards  the  distance  per  day  which 
each  vehicle  accomplishes.  The  carriage  which  used 
to  jog  along  for  its  fifteen  or  twenty  miles  is  now  re- 
])laced  by  the  car,  which  can  traverse  three  of  four 
times  that  distance  in  the  same  time  and  be  still  fit  for 
further  work.  The  professional  man  who  travelled 
daily  by  train  to  and  from  business  now  runs  in  and 
out  in  the  .same  time,  or  even  more  quickly,  by  car 
or  motor-cycle.  The  farmer  who  sent  his  crops,  his 
fruit,  and  his  vegetables  over  long  distances  to  the 
market  town  can  now  have  them  conveyed  direct  from 
.farm  to  market  more  quickly  and  in  better  condition 
and  with  less  injury,  than  when  loaded  and  unloaded 
many  times,  and  knocked  about  in  shunting  from  and 
to  sidings.  The  vans  of  the  town  tradesman  which 
went  ten  or  twelve  miles  into  the  country  daily  to 
deliver  goods  now  go  twice  or  even  three  times  that 
distance,  out  and  in,  each  day.  The  road  tourist  thinks 
nothing  of  a  journey  of  one  hundred  and  fifty  or  two 
hundred  miles  in  one  day.  .  All  this  development  has 
taken  ])Iace  in  little  more  than  a  decade,  and  that 
there  will  be  a  great  increase  of  all  classes  of  road 
traffic  for  some  time  nobody  can  doubt ;  while  in  war 
on  land  efficient  roads  will  be  a  sine  qua  non,  in  view 
of  the  strain  of  heavy  traffic  of  gims  and  munitions 
of  war.  War  is  no  longer  a  leisurely  conducted  affair; 
Von  Clausewitz's  caustic  saying  that  "standing  still 
and  doing  nothing  is  quite  plainly  the  normal  condi- 
tion of  an  army  in  the  midst  of  war,  acting  the  excep- 
tion," is  no  longer  a  true  reproach  to  those  who  con- 
duct campaigns.  Speed  is  the  aim,  and  the  measure 
of  speed  is  the  finality  of  the  road. 

The  road  being  now  of  paramount  national  inter- 
est, a  step  was  taken  in  furtherance  of  that  interest 
when  the  Imperial  Road  Board  was  appointed  a  few 
years  ago,  to  which  was  committed  the  proceeds  of 
the  petrol-tax  and  the  auto-vehicle  licenses,  bringing 
in  more  than  a  million  sterling  at  first,  and  the  amount 
steadily  increasing  from  year  to  year. 

Everywhere  throughout  the  land  more  power 
vehicles  are  being  put  upon  the  road  in  each  season, 
and  a  corresponding  diminution  of  animal  drawn  traf- 
fic is  taking  place.  The  extent  to  which  this  is  so  ap- 
pears not  to  be  fully  appreciated  by  many.  It  is  still 
quite  common  to  hear  motor  traffic  spoken  of  as  some- 
thing exceptional,  and  as  an  intrusion  upon  general 
traffic.  The  power  vehicle  is  still  looked  upon  by  many 
of,  the  public  and  by  not  a  few  local  road  authorities 
as  an  interloper,  to  which  no  consideration  need  be 
given  except  by  way  of  complaint  and  objurgation. 
People  who  think  so  and  speak  so  will  have  to  awake, 
whether  they  like  it  or  not,  to  the  fact  that  motor  traf- 
fic has  in  great  degree  become,  and  will  in  greater 
degree  become,  the  traffic  of  the  road,  and  that  animal 
haulage  must  recede  into  the  position  of  being  the 
exception,  and  that  a  negligible  exception,  where  for- 
merly it  was  the  rule.  A  few  statistics  will  be  f  ' 
convincing  by  all  but  those  who  fall  into  the  cati 
of  the  man  persuaded  against  his  will,  who  is  "of  the 
same  opinion  still."  The  figures  m.iy  be  interesting. 
Observations  recently  made  in  London  bring  out  most 
remarkable  results.  .\  test  recently  taken  at  the  top 
of  Haymarket,  where  the  vehicles  must  pass  in  both 
dire.'.-"-    »i.-......i,    ^   driving-space   of  only  fortv-six 
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feet  in  width,  the  time  of  the  test  being  one  hour,  be- 
tween 7.30  p.m.  and  8.30  p.m.,  brought  out  the  follow- 
ing result: 

Passenger  Vehicles. 
Motor  Horse 

1750  17 

In  country  districts  it  is  much  the  same.  Five  days' 
observation   in   Perthshire  gave  this  re.sult: 
Motor  Horse 

111  1 

A  test  taken  of  cabs  only, "in  Pall  Mall,  counting 
up  to  600  of  those  mechanically  driven,  resulted  thus : 

Cabs. 
Motor       •  Horse 

600  -4 

Of  the  horsed  cabs,  two  were  four-wheelers  and 
two  were  hansoms. 

In  the  case  of  the  commercial  vehicle,  the  pro- 
gress has  not  been  so  rapid.  It  was  not  to  be  expect- 
ed that  it  would  be  in  the  same  ratio.  The  merchant 
using  animal  haulage  has  to  think  twice  and  thrice 
before  making  the  change.  It  is  hazardous  for  him  to 
experiment,  as  it  is  the  rich  only  who  use  vehicles  for 
convenience  and  pleasure  that  can  do  so  without  fin- 
ancial risk.  The  outlay  in  purchasing  vehicles  which 
represent  both  the  horse  and  the  wagon  is  necessarily 
great,  and  unless  the  trader  is  able  to  assure  himself 
that  he  can  have  his  work  done  more  economically, 
more  conveniently,  and  more  rapidly,  without  increas- 
ing the  percentage  of  cost  of  carriage,  he  naturally 
hesitates  to  make  a  change.  There  is  a  reasonable  in- 
clination, before  making  the  plunge,  to  wait  and  see 
how  the  adventurous  who  first  make  the  change  come 
out  of  the  venture.  But  while  such  considerations 
have  been  "canny"  and  prudent,  it  is  becoming  more 
manifest,  month  by  month,  that  conviction  has  come 
to  the  commercial  community  that  the  adoption  of 
power  haulage  is  a  prudent  and  wise  step,  consistent 
with  economy,  advantageous  in  time-saving,  making 
extension  of  deliveries  more  easy,  and  in  more  ways 
than  one  bringing  about  an  increase  of  business.  No 
one  who  observes  can  fail  to  see  that  the  number  of 
power  vehicles  carrying  goods  has  been  rapidly  in- 
creasing, and  continues  to  increase  day  by  day.  Ob- 
servations taken  in  London  show  that  from  one-third 
to  one-half  of  the  commercial  vehicles  ujjon  the  street, 
in  the  busy  thoroughfares  round  Trafalgar  Square,  are 
now  driven  by  mechanical  power.  Tests  on  recent 
occasions  brought  out: 

Commercial  Vehicles. 
Horse  Motor 

92  54 

66  33 

120  71 

91  57 

30  ,  24 

17  18 

30  22 

446  279 

But  perhaps  it  may  be  said  that  London  is  not  a 
fair  criterion  for  the  country  generally.  Here  is  a  test 
taken  when  driving  to  Woking: 

Horse  Motor 

89  48 

It  must  be  understood  that  the  figures  both  of  fast 

vehicles  and  commercial  vehicles,  vary  up  and  down, 

and  the  statistics  given  may  be  held  to  be  the  most 

favorable  to  the  power  vehicle.    But  an  average  of 


tests  brings  out  that,  in  the  case  of  the  fast  vehicles,' 
the  percentage  of  animal-drawn  traffic  is  certainly 
not  more  than  two  or  at  most  three,  and  in  the  case 
of  the  commercial  vehicles  the  power-driven  are  cer- 
tainly not  less  than  a  third,  and  often  are  nearer  one- 
half.  Thus  fast  horse  vehicles  are  now  a  neglible 
quantity,  and  the  progress  in  the  adoption  of  mechan- 
ical power  in  the  case  of  the  commercial  vehicle  makes 
it  plain  that  it,  too,  will  in  a  very  short  time  be  the 
dominant  factor  in  the  traffic.  In  the  case  of  trade 
vehicles,  the  removal  of  horses  for  war  service  will 
cause  many  people  to  turn  to  power-traction ;  there- 
fore it  is  the  power  vehicle  that  has  to  be  considered, 
and  must  be  considered,  when  the  question  is:  How 
are  the  roads  to  be  made  fit  for  their  purpose  in  such 
circumstances? 

It  is  satisfactory  to  know  that  it  is  in  this  country 
that  the  greatest  advance  has  been  made  in  the  ascer- 
tainment of  the  best  mode  of  road  construction  and 
road  maintenance.  It  is  possible  now  in  many  places 
to  drive  for  many  miles  in  the  driest  weather  without 
there  being  any  raising  of  dust.  This  in  itself  is  a 
thing  of  great  advantage  in  the  direction  of  comfort 
to  the  road  user  and  roadside  dweller,  of  prevention  of 
deterioration  of  goods,  and  of  maintenance  of  public 
health.  But  these,  however  satisfactory,  may  be  called 
side-advantages  only.  If  a  road  is  dustless  it  is  not 
only  satisfactory  in  these  respects,  but  its  condition 
testifies  in  an  unanswerable  manner  to  the  fact  that 
it  is  not  a  road  that  materially  deteriorates  under  traf- 
fic. Its  dustlessness  is  a  proof  that  the  surface  is  not 
crumbling  away,  but  remains  practically  intact  and, 
therefore,  impenetrable  to  water.  Water  is  the  most 
deadly  enemy  that  the  road  has  to  encounter  if  once 
it  can  penetrate  below  the  surface.  While  the  roads 
which  are  exhibiting  this  efficiency  were  at  the.  time 
of  construction,  to  a  certain  extent  experimental,  the 
period  during  which  they  have  stood  the  test  of  traffic 
— already  equal  to  from  two  to  four  years  in  many 
cases — has  enabled  the  road  engineer  to  gain  further 
experience  and,  by  experiment,  to  work  out  improve- 
ment, so  that  it  can  now  be  said  with  confidence  that 
the  formula  for  a  durable,  dustless,  and  economical 
road  surface  has  been  attained. 

In  former  days  the  destruction  of  roads  was  caus- 
ed by  the  penetration  of  water  into  the  roadcrust  in 
wet  weather,  and,  in  the  case  of  very  dry  weather  fol- 
lowing, by  the  failure  of  the  stones  used  in  making  it 
to  hold  their  positions  without  moving,  and  so  loos- 
ening the  body  of  the  roadcrust,  and  producing  fatal 
disintegration.  It  was  supposed  by  most  people  that 
the  wear  of  the  road  was  at  the  immediate  suface  only, 
whereas  the  actual  injury  caused  by  traffic  not  only 
affected  the  surface,  but  destroyed  the  entire  road- 
crust by  causing  movement  of  the  stones  in  it  far  down 
below  the  surface.  Examination  showed  that  blows  of 
the  hoofs  of  the  heavy  cart-horse  and  of  wheels  where 
ever  the  surface  was  uneven,  resulting  in  motion  far  ^m 
down  in  the  crust,  caused  the  sharply-broken  stones  H 
which  had  been  laid  down  to  move,  and  by  chafing  one 
against  another  to  become  loose  in  their  seats  more 
and  more,  until  they  resembled  potatoes,  from  their 
angles  being  rubbed  off.  The  road  thus  ceased  to 
have  any  cohesion,  so  that  the  surface  could  not  re-  -flH 
main  even,  every  horse  or  vehicle  squeezing  mud  up  ^" 
in  wet  weather,  and  picking  or  pressing  the  stones 
out  of  their  seats  in  dry  weather.  And  this  disinteg- 
ration, being  irregular  in  its  effect  at  the  surface,  caus- 
ed depressions  in  which  water  could  lie.  Every  one 
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knows  what  is  the  state  of  an  ordinary  road   sliaded 
by  trees  for  many  days  after  a  fall  of  rain. 

All  this  is,  as  repards  the  making  or  renewinjj  of 
road  surfaces  or  the  construction  of  new  roads,  a  thing 
of  the  past.  Investigation  and  experiment  have  made 
it  certain  that  a  road  can  be  constructed  at  a  reason- 
able cost  which  will  be  impervious  to  water,  will  keep 
its  surface  unbroken  for  a  long  time,  and  which  at  any 
point  where  it  shows  signs  of  giving  way  can  be  made 
perfect  by  patching,  without  the  Scrijitural  result  of 
the  new  making  the  rent  worse,  as  the  f|uality  of  the 
])atch  and  its  surroundings  will  be  practically  the 
same.  The  lower  crust  of  the  modern  road  can  be 
made  so  compact  by  the  use  of  a  well-proportioned, 
binding  material  of  ascertained  quality  that  the  mass 
is  held  firm,  and  cannot  disintegrate  by  its  pieces  being 
moved  and  made  to  chafe  one  another,  so  as  to  remove 
the  sharply-angled  surfaces  and  reduce  the  crust  to 
a  non-cohering  layer  of  rounded  pieces.  Also,  it  can 
be  so  made  that  water  will  not  penetrate  as  it  does  in- 
to a  road  the  only  binding  material  of  which  is  dirt. 
A  stretch  of  such  road,  after  befng  under  trafific  for 
two  years  or  more,  will  be  found  with  every  stone  still 
in  the  exact  position  in  which  it  was  fixed  at  first  lay- 
ing; and  so  tenaciously  are  the  stones  held  by  the  well- 
chosen,  binding  material  that  ti  a  block  cut  out  of  a 
road  is  broken  in  two, it  will  be  found  that  the  stones 
are  so  firmly  fixed  that  where  the  split  comes  opposite 
them  they  break  across,  leaving  one  half-fixed  in  each 
of  the  two  pieces  of  the  specimen  of  crust.  No 
stronger  testimony  could  be  given  to  the  excellence  of 
the  crust  than  this  real  evidence  of  the  firm  grij)  of 
the  binder. 

But  another  improvement  has  been  developed.  Just 
as  a  carpet  placed  on  a  floor  prevents  vibration  and 
deadens  sound,  so  in  the  case  of  important  roads  in 
city  or  country  combinations  of  bitumen  with  o|her 
materials  are  now  used  to  ])ut,  as  it  were,  a  resilient 
car])ct  on  the  top  of  the  resisting  road-crust,  with  the 
etTect  not  only  of  lightening  the  blows  of  the  tralific 
and  so  protecting  the  material  below,  but  also  of  dim- 
ini.shing  noise,  saving  wear  and  tear  of  vehicles,  their 
frames,  their  tires,  and  their  springs,  and  giving  a 
greater  mileage  per  gallon  of  petrol  than  can  be  the 
case  if  the  road  at  the  surface  is  rigid  and  in  measure 
uneven,  as  it  must  be  when  the  crust  is  exposed  to  the 
direct  stroke  of  traffic  of  all  classes  of  vehicles.  Such 
a  superimposed  surfacing  acts  exactly  as  does  a  car- 
pet in  a  room.  It  is  slightly  depressed  where  pressure 
comes  on  it;  but  when  left  alone,  or  when  pressure 
comes  on  the  carpet  close  to  the  depression,  the  de- 
pressed |)art  rises  again  into  position.  A  good  turf  is 
just  an  outdoor  carpet.  The  foot  of  man  or  horse  de- 
presses it,  and  thus  it  is  relieved  from  hard  going;  the 
turf  rises  again,  either  by  being  pressed  down  at  a 
point  close  to  the  former  depression  or  by  being  left 
untouched,  and  by  its  elasticity  rising  once  more  to 
the  level.  The  bituminous  surface  which  can  now  be 
put  upon  a  road  acts  as  the  elastic  turf  does  on  a  lawn  ; 
it  yields,  although  of  course  in  a  slighter  degree  than 
the  turf,  and  recovers,  and  so  violence  tending  to  de- 
stroy the  weight-bearing  crust  is  warded  off.  More 
durability  is  thus  given  to  the  body  of  the  road,  and 
an  impervious  surface  is  maintained.  There  is  good 
reason  to  hope  that  roads  covered  with  such  a  sur- 
face, i)ro])ortioncd  in  its  thickness  to  the  character  of 
the  traffic  on  the  particular  road,  will  last  and  remain 
in  good  order  for  a  nnich  longer  period  than  has  ever 
been  the  case  hitherto,  provided  only  that  it  is  suffi- 
ciently  inspected,   and  any   incipient   injury   is   dealt 


with  at  once.  The  repair  of  the  road  surface  is  easy, 
and  if  properly  done  gives  as  good  and  smooth  a  sur- 
face as  ever. 

With  such  good  prospect  before  the  community, 
there  is  one  other  matter  which  calls  for  legislative 
intervention.  The  burden  of  road  construction  and , 
maintenance  falls  in  the  most  uneven  and  unfair  man- 
ner upon  many  localities.  There  must  be  good  roads 
provided  between  the  great  centres  of  population,  and 
as  matters  at  present  stand  the  burden  of  doing  this 
is  in  many  cases  most  unjust  to  many  districts.  Such 
a  road  as  that  between  Glasgow  and  Carlisle,  or  that 
between  Carlisle  and  Preston,  ought  to  be  made  and 
maintained  in  the  best  manner.  But  to  put  such  a 
burden  for  many  miles  upon  low-rented  pastoral  sub- 
jects such  as  are  found  for  miles  on  either  side  of  Beat- 
tock  Summit  or  Shap  is  most  inequitable.  Main  roads 
such  as  these,  and  all  other  roads  which  can  be  classed 
as  main  roads,  should  be  matters  of  Imperial  concern, 
.so  that  the  burden  of  construction  and  maintenance 
shall  not  fall  oppressively  upon  poor  localities.  It  is 
satisfactory  to  know  that  a  move  in  this  direction  is 
being  made.  The  Road  Board  is  engaged  in  obtaining 
.statistics  of  traffic,  with  a  view  to  classifying  roads 
and  formulating  a  better  system  by  which  the  burden 
may  be  more  equitably  distributed  than  at  present. 
When  a  proper  classification  is  provided,  so  that  the 
roads  which  ought  to  be  of  first-class  construction,  are 
scheduled,  there  is  no  reason  to  doubt  that  the  en- 
gineer will  be  able  to  give  a  specification  for  road  con- 
struction which  will  make  it  certain  that  the  main  road 
of  the  future  will  be  a  dustless,  mudless,  smooth,  and 
durable  way,  and  that  the  cost,  spread  over  a  period 
of  years,  will  not  be  greater  than,  if  so  great  as,  has 
now  to  be  encountered  to  keep  up  a  road  passably  good 
but  inefficient  to  a  considerable  degree  in  the  quali- 
ties of  a  truly  .sound  and  efficient  road.  Thi*  must  be 
made  a  matter  of  State  duty,  so  that  the  burden  mav 
not  fall  unfairly,  and  that  the  work  may  be  done  with 
equal  efficiency  throughout.  It  is  "a  consummation 
devoutly  to  be  wished." 

Meanwhile  the  assurance  can  be  confidently  given 
that  the  production  of  the  dustless,  smooth,  and  effi- 
cient road  has  passed  from  the  experimental  to  the 
practical  stage.  It  is  for  the  legislature  to  give  the  im- 
petus to  its  realization  in  fact. 


Owing  to  the  wide  difference  between  five  bids  submit- 
ted for  the  western  section  of  the  intercepting  sewer  to  serve 
Sandwich,  Ojibway  and  Sandwich  West,  no  contract  has  yet 
been  awarded  by  the  Essex  Border  Utilities  Commission. 
Two  of  the  bids  were  several  thousand  dollars  lower  than 
the  engineer's  estimate  •of  $100,000,  while  the  others  exceed- 
ed the  estimate  by  large  margins. 


Competition  for  business  will  undoubted- 
ly be  keen  after  the  war. 

Are  you  working  out  your  plans  to  get 
your  share? 

A  carefully-directed  advertising  campaign 
will  help  you. 

It  costs  nothing  to  consult  the  Service 
Department  of  the  Contract  Record  and 
Engineering  Review.  Perhaps  we  can  help 
you. 
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Water   Supply   System   in  York  Township 


YORK  Township  is  situated  north  and  west  of 
the  city  of  Toronto,  occupies  an  area  of  about 
54,725  acres,  and  has  an  estimated  population 
of  about  34,000.  The  portions  contiguous  to 
the  north  and  west  city  limits,  covering  an  area  of  ap- 
proximately 5,500  acres,  and  constituting  the  water 
supply  sections,  have  a  population  of  about  25,000,  and 
this  is  rapidly  increasing.  The  total  taxable  assess- 
ment of  the  township  in  1918  amouted  to  $24,204,934, 
of  which  about  $11,000,000  was  on  property  included  in 
the  water  supply  area,  extending  from  the  vicinity  of 
Avenue  Road  on  the  west  to  the  Humljer  River  and 
from  Weston  to  the  lake  front. 

York  township  has  the  greatest  assessable  value  of 


ship.  Furthermore,  there  is  an  intimate  intercommuni- 
cation between  the  township  and  the  city,  by  virtue 
of  the  fact  that  a  large  number  of  work-people  who 
dwell  in  the  township  are  employed  in  the  city,  and 
moreover,  many  are  engaged  in  munition  works  or  in 
different  vocations  allied  to  munitions. 

As  there  was  a  danger  of  contamination  due  to  the 
proximity  of  cesspools  to  the  water  wells,  and  owing 
to  the  serious  handicap  and  expense  of  having  to  dig 
wells,  which  often  proved  to  be  inadequate  and  had  to 
be  abandoned,  the  inhabitants  during  the  last  three  or 
four  years  became  most  insistent  that  a  comprehensive 
scheme  of  waterworks  should  be  installed  by  the  town- 
ship.    The  council  give  this  matter  every  considera- 
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Map  of  York  Township  showing  newly  installed 
water  mains  in  various  districts. 


any  township  in  Ontario,  and  a  very  small  debt   for 
works  of  public  utility. 

As  there  was  no  municipal  water  supply  available 
in  the  urban  parts  of  the  township,  excepting  for  a 
short  distance  on  a  few  streets  adjoining  the  city  of 
Toronto,  house  owners  had  to  sink  veils.  The  large 
number  of  such  wells,  more  or  less  shallow  in  depth, 
and  the  location  of  cesspools  in  a  populous  district, 
caused  the  sanitary  conditions  to  become  unsatisfac- 
tory, and  a   menace  to  the   inhabitants  of  the   town- 


tion  and  endeavored  to  find  a  satisfactory  and  econ- 
omic solution.  They  finally  succeeded  by  negotiations 
with  the  Toronto  City  Corporation  in  obtaining  the 
necessary  supply  from  the  city  system ;  terms  were 
agreed  upon  and  special  legislative  powers  from  the 
Ontario  Parliament  were  applied  for  and  obtained  in 
1917. 

After  receiving  the  necessary  authority,  plans  and 
specifications  were  prepared  by  Mr.  Frank  Barber, 
Toronto,  for  the  more  essential  trunk  mains.     These 
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were  ajiproved  by  the  Provincial  Hoard  of  Health,  the 
(Ontario  Railway  and  Municii)al  l>oard,  and  the  City 
Commissioner  of  Works,  'J'oronto.  The  city  authori- 
ties have  the  right  to  inspect  the  works  as  they  i)ro- 
gress,  as  it  is  anticipated  that  some  day  the  limits  of 
the  city  of  Toronto  may  be  extended  to  include  parts 
of  these  areas. 

Contracts  were  let  and  the  following  mains  were 
laid  in  1917  and  1918. 

P'glinton  Ave.  (partj  24  in.  dia.,  13,800  ft. ;  Oakwuoci 
Ave.,  12  in.  dia.,  6,510  ft.;  Vaughan  Road,  12  in.  dia., 
4,.S24  ft.;  Wychwood  Ave.,  12  in.  dia.,  2,1  I.t  ft.;  Weston 
Road,  12  in.  dia.,  8,73.5  ft.;  St.  Clair  Ave.,  12  in.  dia., 
4,4(X)  ft.;  Jane  St.  and  P.ahy  I't.,  12  in.  dia..  2,345  ft.; 
Windermere  Ave.,  12  in.  dia.,  2,066  ft. ;  Rogers  Road, 
12  in.  dia.,  1,114  ft.;  St.  John's  Road,  12  in.  dia.,  2,750 
ft,;  Lambton  Ave.,  12  in.  dia.,  3,815  ft.;  Dufferin  St., 
12  in.  dia.,  4,155  ft. ;  total  56,32<J  ft.,  or  about  10>4  miles. 

The  contractors  were :  F.glinton  .Ave.,  Jane  St.,  St. 
Clair  .Ave.,  ISaby  I'oint  Rd.,  Windermere  Ave.,  Messrs. 
R.  C.  Huffman  &  Co.  Oakwood  Ave.,  Vaughan  Road, 
Wychwood  Ave.,  Weston  Road,  Messrs.  Mitchell  & 
Mohan.  Rogers  Road,  St.  John's  Road,  I^ambton  Ave., 
Dufferin  Street,  Messrs.  Orsiny  Construction  Co. 

The  24-inch  trunk  main  in  Eglinton  Avenue  con- 
stitutes the  principal  artery  of  -the  system  so  far  as  it 
applies  to  Section  A.,  and  had  to  be  constructed  bciine 
it  wa.s  possible  to  obtain  a  permanent  supply  in  that 
section.  The  12-inch  mains  are  necessary  to  afford 
the  foundation  of  a  satisfactory  distribution  and  circu- 
lation of  the  water  supply.  Consequently,  it  was  ex- 
pedient to  construct  these  in  the  first  ])art  of  the  pro- 
gramme. The  cost  of  the  24-inch  trunk  main  is  to  be 
raised  by  a  special  rate  on  all  the  rateable  property  in 
Section  A.  The  cost  of  the  12-inch  mains  is  to  be 
divided ;  55  per  cent,  of  the  entire  cost  of  the  mains, 
together  with  the  entire  cost  of  the  measuring  ecjuip- 
ments  on  the  same,  is  to  be  raised  by  a  special  rate  on 
all  rateable  projierty  in  the  two  sections,  while  the  bal- 
ance of  45  per  cent,  is  to  be  raised  on  a  local  improve- 
ment basis  and  specially  assessed  on  lots  fronting  and 
al)utting  directly  on  the  works. 

The  council  undertakes  to  lay  water  mains  only 
where  it  considers  that  they  are  urgently  recjuired  and 
can  be  of  immediate  use  to  the  residents,  .so  as  to  im- 
prove the  conditions  already  referred  to.  The  six-inch 
mains  are  laid  as  local  improvements,  that  is,  the  Coun- 
cil finances  the  work  and  will  be  refunded  the  cost  by 
the  property  owners  in  annual  installments  during  a 
l)eriod  of  ten  years,  liuilding  ojierations  for  about 
four  years  have  been  reduced  to  very  small  dinuMi- 
sions,  compared  with  the  needs  of  the  district,  because 
of  the  war  and  the  difficulty  of  obtaining  materials 
and  labor  at  a  rea.sonable  price.  There  is  a  demand  for 
houses,  and  when  peace  is  declared  the  demand  will 
be  much  intensified.  It  is  therefore  deemed  expedient, 
as  far  as  possible,  to  prepare  facilities  for  home  build- 
ers and  to  organize  for  future  fmi)ioyment  of  the  re- 
turned soldiers. 

During  the  season  of  1918  about  forty  0-inch  re- 
ticulation or  distrii)uting  mains  were  laid  extending 
over  a  total  length  of  about  ten  and  a  half  miles. 

The  contractors  were  Me.ssrs.  Peter  Mohan,  I.  11. 
McKnight.  Orsiny  Construction  Co..  .Angelo  Cavotti, 
Godson  Contracting  Co.,  Crant  Contracting  Co.,  Con- 
structing &  Paving  Co..  and  Routley  Road  Comjiany. 

The  whole  of  the  cast  iron  pijies  and  specials  were 
supplied  by  the  National  Iron  Works  Co.;  valves  and 


hydrants  by  Messrs.  Drumraond  McCall  Co.  and  Haw- 
den  Machine  Co.;  lead  by  Canada  Metal  Company; 
V'enturi  meter  by  Messrs.  Allen  (ieneral  Supply  Co.; 
Helx  meter  by  Messrs.  Francis  Hankin  &  Co.;  valvc 
covers  by  Messrs.  'I'omlinson  &  Co. 

However,  there  are  a  large  number  of  streets  re- 
maining for  attention  next  season.  The  localities 
known  as  Fairbank,  Silverthorne,  Cedervale.  .*^outh 
Swansea,  liathurst  Street,  Northland,  and  Spadina 
Road,  are  yet  to  be  dealt  with.  The  areas  which  re- 
quire water  are  suburban  in  character  and  the  magni- 
tude of  the  undertaking  is  comparable  to  that  needed 
for  a  city  of  over  400,000  inhabitants. 

The  supply  of  water  will  be  by  meter  and  the  sys- 
tem is  in  charge  of  Mr.  Hugh  Hughes,  suiierintendent 
of  waterworks. 

Water  was  officially  turned  on  by  Reeve  Thomas 
Griffith  on  July  13th,  1918.  The  council  consi.sts  of 
the  reeve;  first  deputy  reeve  F".  H.  Miller;  second 
deputy  reeve  Robt.  Barker;  third  deput'-  reeve  Wm. 
(Graham;  councillor  Charles  McKay;  clerk  Mr.  \\  \ 
Clarke. 

The  entire  work  was  carried  out  under  the  direc- 
tion of  Mr.  R.  O.  Wynne-Roberts,  who* is  associated 
with  Mr.  F"rank  Barber. 


The  Painting  of  Iron  and  Steel 

A  remarkable  discovery  respecting  the  painting  of 
iron  and  steel  surfaces  has  recently  been  announced 
from  the  Continent,  and  is  fully  worth  the  careful  con- 
sideration of  engineers.  It  is  to  the  effect  that  a  single 
coat  of  paint  has  been  proved  to  resist  the  rusting  of 
the  metal  more  than  either  two,  three  or  four  coats. 
This  is  so  distinctly  contrary  to  accepted  ideas  on  the 
subject  that  it  seems  to  be  almost  fallacious;  yet  when 
we  come  minutely  to  examine  all  the  details  there  cer- 
tainly seems  to  be  some  fundamental  rea.son  for  it, 
and,  like  many  other  new  suggestions,  it  contains  a 
good  deal  of  truth. 

The  experimenters  cleaned  a  number  of  iron  plates 
and  gave  them  one,  two,  three  and  four  coats,  respec- 
tively. When  the  paint  was  thoroughly  hard,  dry  and 
seasoned  the  plates  were  exposed  for  twelve  hours  to 
a  steaming  process.  Then  the  paint  coat  dissolved  off 
and  the  metal  was  inspected.  That  which  received  a 
single  coat  was  found  to  be  still  bright  and  uncorded, 
while  in  the  case  where  the  four  coats  had  been  ap- 
plied a  layer  of  rust  was  evident  upon  it.  and  the  other 
two  examples  displayed  varying  jjroportions  of  oxide, 
which  was  greater  where  three  coats  had  been  applied. 

The  yuel)ec  Streams  Commission  has  received  ten- 
ders for  the  construction  of  a  .storage  dam  at  the  outlet 
of  Lake  Jacques  Cartier.  I.aurentide  National  Park,  60 
miles  north  of  Quebec.  The  dam  is  intended  to  con- 
serve the  water  at  low  water  periods,  and  will  serve 
several  mills  on  the  Jacques  Cartier  River.  The  area 
of  the  lake  is  four  square  miles,  and  the  drainage  area 
82  .square  miles.  The  dam  will  be  310  ft.  long,  and  25 
ft.  high,  above  tho  bed  of  the  river.  It  will  be  of  the 
crib  type,  filled  with  stone,  will  re.st  on  sand,  and  will 
be  supported  by  wooden  jjiles.  To  provide  against  the 
washing  out  of  the  bottom,  a  steel  sheet  piling  core 
will  be  built,  extending  35  feet  below  the  bottom 
of  the  dam.  A  down-stream  apron  will  be  provided  of 
such  length  as  to  nullify  the  pressure  of  the  water. 
Two  sluice  gates,  hand  operated,  and  a  log  sluice  will 
be  installed.  .All  the  material  will  have  to  be  hauled 
from  Quebec. 
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The  Making  of  Good  Roads  in  Manitoba 

Organization    for    Construction    and    Maintenance — Province 
Gives  Financial  Assistance — Fifty  Municipalities  are  Building 

. By  A.  M.  Lyons*    


R 


OAD  improvement  in  Manitoba  is  being  car- 
ried on  under  "The  Good  Roads  Act."  This 
Act  was  passed  in  1914,  and  provided  for  the 
borrowing  of  two  and  one-half  million  dollars 
for  the  construction  of  main  market  roads  and  pro- 
vincial highways.  On  main  market  roads  assistance  is 
given  by  the  Provincial  Government  to  the  extent  of 
one-third  (1/3)  of  the  cost  of  earth  roads  and  one- 
half  the  cost  of  gravel  roads,  and  on  provincial  high- 
ways two-thirds  of  the  cost  is  paid  by  the  government. 
On  all  so-called  permanent  structures,  such  as  those 
of  concrete,  masonry  or  steel  on  good  roads,  payment 
of  one-half  the  cost  is  made  and  on  wooden  structures 
one-third  the  cost. 

In  191.5  an  amendment  was  made  whereby  assist- 
ance is  given  in  the  building  of  bridges  not  on  a  good 
roads  system ;  permanent  structures  costing  $200.00 
or  over,  one-half  of  the  cost,  and  on  wooden  bridges 
costing  $500.00  or  over  one-third  of  the  cost. 

Organization. 

"The  Good  Roads  Act"  is  administered  by  the 
Good  Roads  Board,  consisting  of  three  members,  of 
which  the  Highway  Commissioner  is  chairman.  At- 
tached to  the  Board  are  a  "'Chief  Engineer  and  such 
engineers,  surveyors,  inspectors,  clerks,  etc.,  as  are 
necessary."  The  engineering  staiT  is  divided  into  two 
branches,  bridge  engineers  and  road  engineers.  The 
work  of  the  bridge  engineers  extends  over  the  whole 
province,  but  for  the  road  work  the  province  is  divid- 
ed into  districts  and  a  district  engineer  has  charge 
of  all  road  work,  and  general  supervision  of  bridge 
work  in  his  district.  Where  ever  such  assistance  is 
needed,  the  district  engineer  has  an  assistant  engineer. 
Where  any  large  scheme  of  road  improvement  is  being 
carried  out  in  a  municipality,  that  municipality  is  re- 
quired to  put  a  resident  engineer  on  the  work.  The  ex- 
penses of  this  engineer  are  charged  against  the  cost 
of  the  road,  and  he  works  under  the  direction  of  the 
good  roads  district  engineer.  On  bridge  work  the 
municipality  is  required  to  have  a  competent  inspector 
on  the  work.  The  expenses  of  this  inspector  are  charg- 
ed against  the  cost  of  the  bridge.  This  inspector  is 
under  the  general  supervision  of  the  district  engineer, 
and  the  direct  supervision  of  the  bridge  engineer  in 
charge  of  this  particular  bridge.  All  engineers  and  in- 
spectors are  required  to  report  weekly  to  the  Winni- 
peg office. 

Application  of  the  Act. 

The  primary  intention  of  "The  Good  Roads  Act" 
is  to  assist  the  municipalities  in  developing  and  im- 
proving a  system  of  main  market  roads.  To  this  end 
the  municipal  authorities  desiring  assistance  under 
the  Act  must  first  lay  out  a  system  of  market  roads  in 
their  municipality  and  submit  this  system,  to  the  Good 
Roads  Board  for  approval.  The  board  then  deputes 
an  engineer  to  examine  the  scheme  a-.d  report  on  its 
serviceability  and  probable  cost.   After  the  system  has 
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been  accepted  by  the  Good  Roads  Board,  and  by  the 
Government  by  Order-in-Council,  the  municipality  is 
at  liberty  to  carry  out  the  construction  of  the  scheme 
with  the  expectation  of  receiving  assistance  from  the 
Government. 

"The  Good  Roads  Act"  provides  three  ways  of  fin- 
ancing this  road  work :  by  current  revenue,  by  special 
rate  or  debenture  issue.  If  by  the  last  mentioned 
method,  the  road  system  and  debenture  issue  must  be 
approved  by  the  ratepayers,  before  any  further  steps 
can  be  taken . 

Up  to  the  present,  twelve  municipalities  have  taken 
advantage  of  the  debenture  method  for  construction 
of  roads.  All  works  are  to  be  done  by  contract  imless 
another  method  is  approved  of  by'  the  Good  Roads 
Board.  All  work  must  be  carried  out  under  the  direc- 
tion of  a  Good  Roads  engineer,  who  must  verify  that 
all  works  done  are  according  to  ])lans  and  specifica- 
tions. To  obtain  the  pa3'ment  of  the  Government's  por- 
tion, the  secretary-treasurer  of  the  municipality  is 
required  to  send  in  a  statement  of  the  cost  of  the  work, 
accompanied  with  necessary  vouchers  and  a  statutory 
declaration  that  the  statement  is  correct. 

Carrying  Out  of  the  Work. 

In  the  bridge  work,  about  95  ])er  cent  of  the  work 
is  done  under  contract  and  about  75  per  cent  of  the 
road  work.  While  in  a  number  of  cases  road,s.  con- 
structed by  day  work  with  local  labor  has  been  cheap- 
er in  first  cost,  when  the  finished  appearance  of  the 
work  is  considered  the  contract  work  is,  in  95  per 
cent  of  the  cases,  more  satisfactory,  and  any  slight 
extra  cost  is  justified.  The  municipal  authorities  are 
becoming  more  favorable  each  year  to  let  work  by 
contract  even  at  a  slightly  higher  cost.  Having  work 
done  by  contract  does  not  always  insure  a  good  piece 
of  work,  but  a  class  of  contractors  is  being  developed 
in  Manitoba  who  will  turn  out  good  work,  and  as  this 
method  of  doing  work  is  carried  on,  the  difficulty  of 
securing  a  satisfactorily  finished  road  will  become 
smaller.  This  year's  contract  price  varies  from  15 
cents  per  cubic  yard  to  38  cents,  depending  on  the 
nature  of  the  soil,  and  the  type  of  the  contractor.  Some 
of  the  small  contractors  doing  perhaps  one  or  two 
miles  of  road,  and  who  only  expect  to  work  for  a  short 
while  in  the  farmers'  slack  time  in  summer,  do  work 
as  low  as  15  cents  per  yard,  where  all  the  work  is 
side-work.  A  contract  for  nearly  ten  miles  of  gravel 
road,  where  there  were  old  ditches,  but  little  over- 
haul, was  let  for  28^  cents  per  cubic  yard.  A  con- 
tract for  24  miles  in  Sifton  Municipality  was  let  at 
30  cents  per  cubic  yard.  About  five  miles  of  this  con- 
tract will  be  quite  wet  and  another  two  or  three  miles 
very  sandy.  Some  parts  there  will  be  considerable 
end  haul,  mostly  within  the  free  haul  limit.  In  another' 
municipality  a  contract  was  let  for  27  miles  at  31 
cents.  A  large  amount  of  this  was  end  haul,  coming 
just  within  the  free  haul  limit.  The  free  haul  limit  is 
in  general  one  hundred  (100)  feet  with  one  per  cent, 
station  yard  overhaul. 

In  many  portions  of  Manitoba  the  scraper  is  about 
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the  only  way  of  building  roads.  In  some  places,  how- 
ever, the  push-grader  can  be  used.  One  municipality, 
which  intends  to  construct  about  200  miles  under  "The 
Good  Roads  Act,"  and  which  has  already  passed  a 
Debenture  By-law  for  $171,960.00,  has  purchased  a  60- 
80  Twin  City  traction  engine  and  two  12-foot  blade 
Russell  graders.  The  district  engineer  in  charge  of 
this  work  is  keeping  careful  records  of  the  cost  of  the 
various  items  in  this  work  and  we  ho])e  to  have  some 
valuable  data  in  this  connection  for  this  year's  report. 

Material. 

The  soils  of  Manitoba  vary  from  the  heavy  gumbo 
to  pure  sand.  The  gumbo,  when  dry  and  properly 
dragged,  makes  an  excellent  road,  but  when  soaked 
with  water  is  almost  impassable.  Wonders  can  be 
worked  with  this  class  of  soil  through  good  side  drain- 
age, a  good  crown  and,  above  all,  a  properly  maintain- 
ed surface.  Gravel  surfaces  have  been  built  on  some 
gumbo  roads  and  about  12  inches  of  gravel  are  re- 
quired before  the  surface  is  satisfactory.  The  first 
coat  of  four  inches  will  probably  disappear  entirely ; 
the  second  coat  of  three  inches  will  leave  its  mark ; 
the  third  coat  of  three  inches,  it  begins  to  look  like  a 
gravel  road,  and  two  inches  more  of  fine  material 
makes  a  very  good  surface.  Unfortunately,  in  much  of 
the  gumbo  region,  gravel  is  scarce.  On  one  of  the 
main  roads,  on  which  grading  has  just  been  complet- 
ed, it  i^  intended  to  construct  a  sand-clay  surface, 
using  sand  from  the  Assiniboine  River,  which  closely 
follows  the  road.  In  the  Western  portions  of  the  Pro- 
vince, about  five  inches  of  gravel  makes  an  excellent 
road.  This  is  applied  in  two  coats ;  one  3  inches,  and 
one  2  inches.  In  some  of  the  sandy  country  a  good 
road  has  been  built  by  the  addition  of  about  six  inches 
of  clay  and  again  covering  the  clay  with  an  inch  or 
two  of  sand.  In  some  parts  of  the  southwest  the  light 
drifting  sand  has  been  treated  by  working  straw  into 
the  grade,  and  when  this  has  been  thoroughly  mixed 
in,  to  cover  the  surface  with  gravel.  The  gravel  in 
this  district  has  a  large  amount  of  .soft  limestone 
which  cements  quickly  under  the  traffic  and  moisture. 

Engineering. 
In  the  construction  of  roads,  great  care  is  taken 
to  provide  suitable  side-drainage.  This  is  sometimes 
quite  a  difficult  task,  especially  in  the  Red  River  Val- 
ley, where  the  country  is  quite  level.  Deep  ditches 
along  the  road  are  being  avoided  whenever  possible, 
but  this  is  not  always  possible  without  going  on  to 
private  land  or  making  long  off-takes.  The  only  pro- 
per drainage  of  country  is  along  natural  drainage 
lines,  whether  for  farm  drainage  or  road  drainage. 
But  in  Manitoba  to  attempt  to  open  up  drains  across 
fields  would  often  lead  to  uni)leasant  consequences. 
Therefore  the  road  allowances  carry  many  ditches 
which  should  not  be  there  and  the  safcness  of  the  road 
is  endangered.  In  the  cross-section  of  the  road  we  are 
eliminating  a  berm  wherever  possible.  We  give  the 
road  a  crown  of  one  inch  to  the  foot,  and  a  slope  of 
four  or  five  to  one  to  the  ditch,  and  about  three  to  one 
on  the  outside  of  the  ditch.  This  makes  a  road  which 
is  pleasing  in  appearance,  safe  for  nervous  horses, 
easy  to  maintain,  and  has  good  transverse  drainage. 
Our  ordinary  market  roads  are  18  feet  wide  and  more 
important  roads  are  20  to  24  feet  wide.  We  try  to 
keep  grades  down  to  5  per  cent.,  but  it  is  not  always 
economical  to  do  this,  so  that  grades  as  high  as  7  per 
cent  are  in  use,  and  in  a  few  cases,  10  per  cent.  Cul- 
verts are  made  with  a  minimum  length  of  24  feet  be- 
tween headwalls. 


"The  Good  Roads  Act"  provides  that  all  roads 
built  under  the  Act  must  be  satisfactorily  maintained 
by  the  Municipality.  If  this  is  not  done,  the  Munici- 
pal Commissioner  has  the  power  to  have  it  done,  and 
assess  the  cost  of  the  work  to  the  municipality.  In 
nearly  every  case,  however,  the  municipalities  are 
taking  great  interest  in  the  maintenance  of  roads.  In 
many  places  good  roads  dragging  districts  are  formed 
and  prizes  offered  for  the  best  maintained  roads  in 
the  district.  This  year  the  Provincial  Government 
has  offered  two  splendid  prizes  for  competition  in 
road  maintenance ;  one  for  gravel  roads  and  one  for 
earth.  The  Government  also  will  pay  to  a  municipal- 
ity $3.25  per  mile  per  season,  (up  to  two  hundred  and 
fifty  dollars,  ($250.00)  per  municipality)  for  any  road 
properly  maintained  throughout  the  season.  The  Gov- 
ernment also  provides  the  .services  of  an  expert  drag- 
man  and  grader  man,  whose  services  are  free  to  any 
municipality  for  demonstration  in  dragging  or  push- 
grader  work.  For  earth  roads  the  plank  drag  or  .steel 
drag  is  used,  generally  the  latter.  While  the  plank 
drag  probably  gives  better  results  if  u.sed  at  the  pro- 
per time,  in  most  cases  the  road  is  not  dragged  until 
it  has  pretty  well  dried  out  in  which  case  the  steel 
drag  gives  better  results.  For  gravel  roads  we  have 
found  the  Minnesota  Plainer  to  be  by  far  the  most  sat- 
isfactory implement  for  maintaining  a  smooth  sur- 
face on  this  type  of  road. 

At  present  about  50  municipalities  are  building 
roads  under  "The  Good  Roads  Act,"  and  1900  miles 
have  been  accepted  by  the  Good  Roads  Board.  365 
miles  of  earth  roads  and  191  miles  of  gravel  roads 
have  been  con.structed  up  to  the  end  of  1917,  and  190 
miles  are  under  construction.  150  concrete  structures; 
31  steel  -Structures  and  49  wooden  structures  have  been 
built  up  to  the  end  of  1917.  This  year  about  65  con- 
crete structures  and  14  wooden  structures  will  be 
built.  Up  to  the  end  of  1917  the  Government  had  paid 
$680,000.00  as  its  share  of  work  performed  under  "The 
Good  Roads  Act." 


New  Books 

The  Building  Estimator's  Reference  Book — By  Frank  R. 
Walker — second  edition;  published  by  the  author,  168  North 
Michigan  Ave.,  Chicago.  This  is  a  practical  reference  book 
for  contractors  and  estimators  engaged  in  tiguring  the  cost 
of  all  classes  of  modern  buildings.  It  gives  the  actual  labor 
cost  and  methods  employed  in  a  number  of  our  present-day 
structures,  together  with  material  prices  and  labor  quantities 
entering  into  the  erection  of  all  classes  of  buildings.  The 
contents  are  arranged  under  the  following  chapter  headings: 
general  conditions  and  overhead  expense;  excavating  and 
back-filling,  caissons,  wood  and  concrete  piles;  concrete  for 
footings  and  foundations;  water  and  damp  proofing;  concrete 
floor,  walks,  street  paving,  etc.;  reinforced  concrete  construc- 
tion; brick  masonry;  rubble  stone  work,  cut  stone,  granite, 
and  architectural  terra  cotta;  hollow  tile  fireprooling;  rough 
carpentry,  timber  framing,  flooring,  lumber,  etc.;  mill  work 
and  interior  finish,  erection  of  same;  lathing  and  plastering: 
fire  retarding  doors  and  windows;  sheet  metal  work,  cornices, 
skylights,  etc.;  roofing,  slate,  tile  composition,  etc.;  exterior 
and  interior  marble,  slate  and  scagliola;  interior  tiling,  floors, 
wainscoting,  mantels,  etc.;  glass  and  glazing;  painting  and 
varnishing;  structural  iron  and  steel;  miscellaneous  and  orna- 
mental iron;  miscellaneous  building  specialties,  vault  doors. 
prismatic  sidewalk  lights,  blackboards,  etc.;  rough  and  finish 
hardware;  electric  wiring;  automatic  sprinkler  systems. 
Price,  $5.00;  size,  about  4^  in.  x  6>4  in.;  3,500  pages. 
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East  and  West— From  Coast  to  Coast 


The  Pacific  Sheet  Metal  Works,  Limited,  has  been  in- 
corporated with  a  capital  of  $50,000,  head  office  at  Vancou- 
ver. 

The  section  of  the  Bloor  Street  Viaduct,  Toronto,  from 
the  head  of  Danforth  Ave.  to  Parliament  St.,  was  officially 
opened  on   Friday,   Oct.   18th. 

At  a  recent  meeting  of  the  York  Township  council,  a 
deputation  of  the  To4morden  Ratepayers'  Association  came 
before  the  councillors  to  request  the  immediate  survey  and 
early  construction  of  a  roadway  and  high  level  bridge  con- 
necting their  district  with  Leaside. 

A  firm  recently  incorporated  under  the  name  of  Mcrk- 
leys.  Limited,  with  a  capital  of  $150,000,  is  authorized  to 
carry  on  business  as  manufacturers  and  dealers  in  lumber, 
shingles,  woodenware,  building  material,  bricks,  tiles  and 
drain  and  sewer  pipes,  and  such  like  productions.  Its  head 
office  is  at  Ottawa. 

The  contract  for  the  erection  of  the  proposed  new  school 
on  the  northwest  corner  of  Ottawa  and  Main  streets,  Ham- 
ilton, has  been  let  to  the  Frid  Construction  Company,  whose 
tender  was  $258,800.  Other  expenditures,  including  $35,000 
for  heating,  plumbing  and  wiring,  and  $14,690  for  architect's 
fees,  bring  the  total  up  to  $380,490.  The  new  building  will 
have  36  classrooms  and  an  auditorium. 

Some  seventy  delegates  from  Grimsby,  Strathroy,  Brant- 
ford,  Windsor,  Paris,  Tilbury,  Ingersoll,  Harley,  Glencoe, 
London,  Chatham,  Hamilton,  and  many  other  points  recent- 
ly attended  a  meeting  of  the  "Provincial  Highway  Associa- 
tion, Windsor  to  Toronto  and  Niagara  Falls,  via  Hamilton," 
held  at  Woodstock,  Ont.  After  lively  discussion,  a  resolution 
was  drawn  up,  which  will  be  incorporated  with  similar  reso- 
lutions presented  at  meetings  held  in  Brantford,  London,  and 
Hamilton,  and  will  be  presented  to  the  Prime  Minitser  and 
Minister  of  Public  Works  in  Toronto  early  next  month.  It 
was  agreed  to  send  a  large  delegation  to  Toronto,  but  have 
only  a  few  men  address  the  Premier  and  the  officials.  Later 
a  sort  of  "follow-up"  delegation,  composed  of  only  a  few 
men,  is  to  again  take  the  matter  up  with  the  Premier.  The 
body  of  the  resolution  reads  as  follows:  "That  the  Govern- 
ment of  the  Province  of  Ontario  be  requested  to  at  once 
designate  and  locate  the  proposed  Provincial  highway  as 
running  from  the  city  of  Hamilton  in  a  westerly  direction 
through  Brantford,  Woodstock,  Ingersoll,  London  to  Lam- 
beth, Wardsville,  Bothwell,  Thamesville,  Chatham,  Tilbury 
to  Windsor,  connecting  at  the  city  of  Hamilton  with  the 
present  Toronto  and  Hamilton  highway;  also  with  the  high- 
way alreaSy  designated  as  a  Provincial  highway  running 
from  the  city  of  Hamilton  to  the  Niagara  frontier,  and  at 
the  city  of  Toronto  connecting  with  the  portion  of  such 
Provincial  highway  running  easterly  to  the  boundary  of  the 
Province  of  Ontario   and   the   Province  of  Quebec." 


Personals 

Brig.-General  J.  Stewart,  of  the  Canadian  Stewart  Con- 
struction Co.,  who  has  been  in  the  Imperial  Service  for  some 
time,  has  lately  been  appointed  Director-General  of  Con- 
struction in  the  British  Army,  with  supreme  command  over 
all  railways,  docks,  etc. 

Mr.    S.    A.    Armstrong,     whose     resignation     as    Deputy- 
Minister  of  the   Department   of   Soldiers'    Civil   Re-establish- 


ment was  recently  announced,  has  gone  to  Chicago  to  take 
the  position  of  vice-president  of  the  American  Underfeed 
Stoker  Company.  Mr.  Armstrong  was  originally  appointed 
Director  of  the  Military  Hospitals  Commission  in  Decem- 
ber, 1916,  and  to  him  the  greatest  credit  is  due  for  the  suc- 
cess which  attended  the  organization  and  work  of  that  Com- 
mission and  the  department  which  superseded  it.  He  is  suc- 
ceeded by  Lieut. -Col.  Frank  P.  Healey. 

Col.  J.  S.  Dennis,  C.M.G.,  has  been  appointed  Cana- 
dian Red  Cross  Commissioner  for  Siberia,  and  thus  will  have 
charge  of  the  distribution  of  all  supplies  sent  to  Siberia  by 
the  Red  Cross.  At  present  he  is  directing  the  transportation 
of  the  Canadian  Siberian  Expedition.  Col.  Dennis  is  a  mem- 
ber of  the  Russian  Investigating  Committee,  and  from  his 
residence  in  Russia  and  in  North-West  Canada  has  become 
acquainted  with  conditions  in  Siberia.  He  has  not  severed 
his  connection  with  the  C.P.R.,  but  has  been  loaned  by 
that  company  to  the  government  for  his  present  work.  It 
will  also  be  remembered  that  for  the  past  fourteen  months 
Col.  Dennis  has  been  acting  as  second  in  command  of  the 
British   Recruiting   Mission   in   the   U.S.A. 

Mr.  Emmanuel  Mavaut,  formerly  with  the  Public  Works 
Department,  Ottawa,  recently  joined  the  staff  of  engineers 
of  the  Milton  Hersey  Co.,  Ltd.,  as  director  in  charge  of  the 
cement,  sand  and  stone  testing  laboratories.  He  has  had 
many  years'  experience  in  testing  building  and  structural 
materials,  especially  with  cement,  sand  and  stone.  For  three 
years,  Mr.  Mavaut  was  engaged  testing  building  and  struc- 
tural materials  if>r  the  Public  Works  Department,  and  later 
was  appointed  assistant  director  of  the  same  laboratories, 
a  position  he  held  for  nine  years.  In  January,  1916,  he  join- 
ed the  Canadian  Inspection  &  Testing  Laboratories,  Monc 
treal,  as  director  of  the  cement  laboratory,  and  now  acts 
for  the  new  company  in  the  same  capacity.  The  laboratories 
of  the  Milton  Hersey  Co.  are  now  being  equipped  with  the 
best  appliances  for  testing  cement,  and  Mr.  Mavaut  is  en- 
gaged on  a  campaign  directing  the  attention  of  engineers, 
architects  and  contractors  to  the  importance  of  having  all 
building  and    structural    materials   tested  and  inspected. 


Obituary 

Mr.  George  Smith,  manager  of  the  Ontario  Wind  Engine 
and  Pump  Co.,  Toronto,  died  on  the  13th  from  pneumonia, 
which  set  in  as  a  development  of  the  influenza.  The  body 
was  taken  to  Thornbury,  Ont..  which  was  the  home  town 
of  the  deceased. 

Lieut.  Robt.  S.  Johnston,  an  American  civil  engineer, 
loaned  by  the  U.  S.  government  to  the  Dominion  govern- 
ment for  duty  in  connection  with  the  erection  of  naval  air 
stations  on  the  Canadian  coast,  has  died  as  a  result  of  an 
attack  of  influenza.  He  was  a  native  of  Ireton,  Iowa,  and 
was  only  27  years  of  age. 

Lieut.  Walter  J.  Murray,  architect,  of  Ivlontreal,  has 
died  from  wounds  received  in  France.  He  went  overseas  as 
assistant-adjutant  of  the  Irish-Canadian  Rangers,  was  later 
transferred  to  another  Montreal  battalion,  and  died  in  hos- 
pital at  Epsom,  England,  of  gunshot  wounds.  At  the  time 
of  enlisting  he  was  practising  as  an  architect  with  the  firm 
of  Messrs.   Pedan  and  McLaren. 

Mr.  Fracis  J.  Cronk,  M.Sc,  assistant  professor  of  Rail- 
way Engineering  at  McGill  University,  and  an  associate 
member  of  the  Engineering  Institute  of  Canada,  died  in  the 
Western  Hospital,  Montreal,  on  October  11,  from  pneumo- 
nia, following  influenza,  aged  31.  He  received  his  degree  at 
Mctill  University  in  1914,  and  occupied  various  positions  on 
the  engineering  staffs  of  Canadian  railways.  He  was  a  native 
of  Montreal. 
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Speedy  Action  is    Required    to    Relieve    the 
Housing  Situation 

Till"",  liousiii}.;  (HU'stidii  has  been  discussed  and 
rc-disctisscd  by  the-  cotuicils  of  many  of  our 
towns  and  cities.  Committees  have  been  a])- 
l)ointed  to  handle  it,  and  their  rei)orts  have  been 
referred  back  or  rejected.  There  has  been  talk,  inter- 
minable talk,  hut,  in  most  cases,  no  definite  action. 
Will  it  remain  thus  until  action  is  forced  by  the  sheer 
extremity  of  the  situation?  If  tliere  is  a  shortage  now 
what  will  be  the  condition  when  several  hundred  thous- 
and men  return  from    h'.urope? 

In  a  city  such  as  'i'oronto  the  startiufj  point  of 
any  industrial  housing  development  must  either  be 
the  old  central  portion  of  the  city  or  the  outskirts.  If 
we  begin  at  the  centre,  we  must  of  necessity  increase 
the  number  of  dwellings  in  an  already  frequently  con- 
gested district.  Sometimes,  of  course,  the  arrange- 
ment has  been  so  ])oor  that  while  a  street  has  a  crowd- 
ed and  hiuldled  ap])earance,  tiiere  is,  in  reality,  cer- 
tain space  available,  because  it  has  not  been  used  to 
the  best  advantage ;  there  are  many  large  old  houses, 
relics  of  a  formerly  opulent  neighliorhood,  which  now 
are  harbors  of  filth  and  disease  germs,  and  which 
might  l)e  replaced  by  neat  and  sanitary  dwellings. 
The  convenience  of  living  in  a  down-town  section  is 


a  big  consideration  with  many  workers,  but  the  condi- 
tions are  not  so  healthful,  and  indeed  for  children 
they  must  be  considered  little  short  of  impossible. 

Living  on  the  outskirts  also  has  its  disadvantages. 
There  is  the  probleiu  fif  transportation  to  be  consid- 
ered— it  is  more  or  less  of  a  hardship  for  a  man  to  have 
to  spend,  say,  from  forty  minutes  to  an  hour  going 
to  his  work  and  the  same  length  of  time  returning. 
.And  particularly  at  the  jjresent  time,  the  fuel  prob- 
lem is  also  one  that  cannot  be  overlooked.  .\  .warm 
house,  or  one  that  is  comparatively  warm,  has  much 
to  commend  it,  and  it  is  probably  safe  to  state  that 
in  districts  such  as  I-'arlscourt,  Toronto,  where  un- 
sheltered frame  houses  got  the  full  sweep  of  the  bliz- 
zards from  every  direction,  there  were  few  warm  spots 
last  winter.  Congestion,  under  some  conditions,  has 
advantages;  it  means  greater  shelter. 

However,  the  great  difficulty,  both  in  the  centre  of 
the  city  and  its  outskirts  is  that  the  development  has 
been  hajjhazard,  and  that  the  proper  type  of  dwellings 
has  not  been  built.  As  it  is  considerably  easier  to 
remedy  conditions  in  the  suburban  areas  and  to  pro- 
ceed along  the  right  lines,  it  is  there  that  any  scheme 
for  the  immediate  relief  of  the  situation  shouKl  start. 
At  the  same  time,  the  down-town  sectif>ns  should  not 
be  neglected  ;  there  are  cpiarters  in  which  the  conges- 
tion nnist  be  relieved,  and  others  in  which  more  ad- 
\  nntageous  use  can  be  made  of  the  available  space. 

The  ne.xt  (|uestion  to  be  considered  is  the  type  of 
house  to  be  built,  whether  detached,  semi-detached, 
or  in  terraces.  The  terrace  idea  is  not  very  jxipular, 
I'Ut  it  has  some  slight  advantage  in  cost  o\  erection, 
and  it  is  easier  to  heat.  The  objection  usually  raised 
to  it  is  the  lack  of  i)rivacy :  yet  it  does  not  .seem  that 
the  party  wall  permits  of  any  more  unintentional  in- 
tercourse between  neighbors  than  do  open  windows. 
a  few  inches  a])art.  Of  course,  if  some  attention  is 
not  paid  to  architectural  appearance,  terraces  may  be 
ugly  and  monotonous  in  the  extreme,  but  if  a  little  care 
is  exercised  this  feature  may  be  overcome,  and  for 
some  classes  of  workers  they  are  probably  the  most 
suitable. 

As  to  the  type  of  construction,  concrete  apj>ears 
to  have  certain  advantages  for  industrial  dwellings — 
it  is  comparatively  cheap,  it  is  permanent,  it  is  sani- 
tary, it  ])ermits  of  cpiick  erection.  There  is  again,  of 
course,  the  difficulty  regarding  the  outward  appear- 
ance, but  this  is  nf)t  insurmountable.  Standardiza- 
tion, tt)  some  extent,  is  absolutely  necessary  in  order 
to  reduce  the  cost,  but  where  there  is  sufficient  space 
available,  it  is  not  difficult  to  introduce  sufficient  vari- 
ation to  prevent  monotony. 

.\t  the  present  time,  such  is  the  condition  of  the 
market  for  both  labor  and  material,  builders  are  un- 
willing to  i>ut  capital  in  the  erection  of  the  industrial 
type  of  dwelling.  It  is  not  a  safe  investment  from 
tlieir  standpoint,  particularly  as  private  cor{K>rations 
are  showing  a  tendency  to  go  into  the  building  busi- 
ness to  provide  accommodation  for  their  employees. 
Neither  i.s  it  in  the  best  interests  of  a  municipality 
that  houses  of  this  ty])e  sh<'>uld  be  built  more  or  less 
indiscriminately  at  ditTerent  points  by  various  builders. 
The  projier  solutiiMt  to  the  jiroblem  under  the  present 
abnormal  circumstances,  and  even,  we  believe,  imder 
any  circumstances,  is  that  the  municipal  authorities 
should  outline  a  definite  programme  and  should  let 
contracts  for  carrying  it  out.  This,  indeed,  is  what  a 
number  of  them  have«been  attempting  to  do.  but  there 
has  been  so  much  difTereuce  i>f  opinion,  so  much  over- 
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la])pinfj,  so  imicli  working;  at  cross  purposes,  that  very 
little  has  been  acconi])lished. 

However,  something  must  ])e  done,  and  done  im- 
mediately. The  longer  the  delay,  the  greater  will  be 
the  difficulty  ex])erienced,  and  we  must  be  prepared 
to  receive  the  men  from  the  front  when  the  war  comes 
to  an  end,  whatever  the  effort  and  whatever  the  ex- 
pense necessary. 


Avoid  Accidents  in  Construction 

GON.STRUCTJON  is  classed  as  a  hazardous  in- 
dustry, but  it  is  largely  the  fault  of  those  en- 
gaged in  construction  work  that  it  should  come 
under  this  classification.  We  have  a  tendency 
to  consider  construction  hazards  as  not  (practicably 
avoidable,  and  to  accept  these  accidents  as  inseparable 
from  the  performance  of  this  kind  of  work.  In  this 
conclusion  we  are  certainly  in  error,  as  by  far  the 
greater  number  of  accidents  which  occur  in  construc- 
tion work  are  entirely  avoidable.  Even  those  which 
might  occur  despite  precaution  could,  to  a  great  ex- 
tent, be  prevented  from  becoming  serious. 

Certain  construction  firms  have  systematically  de- 
veloped accident  prevention  methods  in  prosecuting 
their  work  so  that  they  have  greatly  reduced  the  num- 
ber of  accidents,  and  still  more  greatly  reduced  the 
cost  of  accidents.  Contractors  should  study,  carefully, 
accident  prevention  in  construction.  By  so  doing  they 
will  help  themselves  while  hel])ing  others. 


Aggregates  for  Concrete 

THE  investigation  now  being  made  l)y  the  Bri- 
tish Concrete  Institute,  under  the  auspices  of 
the  Department  of  Scientific  and  Industrial  Re- 
search, into  the  nature  and  properties  of  the 
various  aggregates  for  concrete,  is  one  of  considerable 
importance.  The  investigation  is  a  recent  develop- 
ment of  research  work  commenced  some  time  ago, 
and  it  is  satisfactory  to  know  that  an  effort  is  being 
made  to  obtain  information  by  means  of  a  circular 
letter  addressed  to  county  engineers  throughout  the 
country,  and  that  the  co-o])eration  of  the  Geological 
Survevs  of  Great  Britain  and  Ireland  has  been  secur- 
ed. 

The  necessity  for  precise  knowledge  as  to  the  qual- 
ity and  characteristics  of  aggregate  has  frequently  been 
emphasized  in  the  Contract  Record.  There  can  be  no 
question  that  the  quality  and  j^roperties  of  the  aggre- 
gate determine,  to  a  great  extent,  the  strength  of  the 
concrete.  The  vvriter's  experience  is  that  in  the  ma- 
jority of  cases  where  good,  hard  concrete  has  been 
tested  to  failure  the  fracture  has  occurred  through  the 
aggregate  rather  than  the  bond. 

In  this  connection  considerable  interest  has  been 
created  in  the  recent  tests  of  Cajjtain  Llewllyn  Edwards 
to  advance  his  argument  that  the  strength  of  UKMtar 
and  concrete  is  directly  proportional  to  the  relation 
existing  between  the  proportion  of  the  cement  and 
the  surface  area  of  the  sand  or  sand  and  aggregate, 
as  the  case  may  be.  On  the  other  hand,  Professor 
D.  A.  Abrams,  of  the  Lewis  Institute,  Chicago,  claims 
that  the  strength  of  mortar  and  concrete  for  given 
materials  varies  solely  with  the  relation  between  the 
amounts  of  water  and  cement  in  the  mixture. 

It  has  been  generally  recognized  that  an  excessive- 
ly wet  mixture  does  not  ijroducc»concrete  of  the  max- 
imum strength  and  the  introduction  of  certain  vary- 


ing ))r(iportions  of  hydrated  lime  has  been  tried  out 
to  obtain  a  workable  mixture,  using  a  smaller  amount 
of  water  than  would  otherwise  be  necessary.  These 
tests  appear  to  substantiate  Professor  Abram's  claim 
as  a  much  higher  compressive  strength  was  obtained 
by  the  introduction  of  hydrated  lime. 

From  the  universal  interest  created  in  the  result 
of  these  experiments  it  would  appear  that  engineers 
are  not  satisfied  that  we  are  obtaining  the  best  results 
frf)m  the  practice  in  general  use.  For  a  long  time  we 
have  been  satisfied  with  the  rule  of  thumb  method. 
Now  that  scientists  have  seriously  taken  u])  the  c|ues- 
tion  we  may  expect  to  have  the  work  of  the  man  on 
the  mixer  placed  more  nearly  on  a  scientifically  cor- 
rect basis. 


Water  Softening  Helps  Conserve  Fuel 

• 

B\'  chemically  softening  hard  water  used  in  boil- 
ers, scale  formation  may  be  very  much  reduced. 
if  not  entirely  prevented,  consequently  result- 
ing in   an   ajjpreciable   saving  of   fuel.   Certain 
kinds  of  water  cause  heavy  scale  deposit  on  th'e  boiler 
flues,  and  firing,  where  this  deposit  eixsts,  calls  for  in- 
creased fuel  consumption  representing  waste. 

The  plant  necessary  in  the  process  is  quite  simple. 
It  consists  of  an  outside  tank,  within  which  is  a  draft 
tube.  Into  this  the  raw  water  enters  and  is  mixe<l 
with  chemicals  which  release,  as  insoluble  compounds, 
the  objectionable  elements  in  the  water.  Within  this 
tube  is  an  agitator  which  keeps  the  mixture  uniform 
and  thorough.  When  the  water  has  gone  through  the 
softening  process,  it  is  retained  in  the  space  between 
the  draft  tube  and  the  outside  tank  wall.  When  the 
contents  have  attained  a  fixed  level  in  this  com])art- 
ment,  the  softened  water  flows,  by  gravity,  to  the  boil- 
er sup])ly  tank,  and  from  there  to  the  boiler. 


The  Kaiser  does  not  want  you  to  Buy  Bonds. 


Testing  Driers  for  Quality 

The  {pialities  re(|nired  in  a  drier  are:  That  it  should 
make  the  paint  dry  without  discoloration,  without 
making  it  brittle,  without  softening  its  surface,  and 
with  a  minimum  quantity  of  added  bulk. 

It  is  best  tested  by  adding  to  it  a  "good,  genuine 
white  lead  and  ])ure  raw  linseed  oil.  If  1  lb.  of  white 
lead  be  thinned  with  linseed  oil,  and  sufficient  driers 
added  to  cause  it  to  dry  in  twelve  hours  does  not 
discolor  it  or  make  it  brittle,  or  interfere  with  its 
body  or  covering  power,  or  cause  it  to  become  tacky, 
there  will  be  little  the  matter  with  the  driers.  A  fair 
comj^arison  may  be  instituted  by  using  sugar  of  lead 
with  a  similar  (|uantity  of  white  lead  and  linseed  oil, 
and  com|)aring  the  resultant  paint  both  in  the  can  and 
when  dry. 

As  a  test  of  value,  of  course  the  drier  that  docs  its 
work  most  effectively  and  innocuously  is  the  cheai'- 
est,  even  if  it  cost  more  per  hundredweight.  If  patent 
driers  skin  over  with  a  brittle,  glassy  skin  in  the  cask, 
or  work  either  shorter  or  more  leathery  than  white 
lead,  or  turn  very  brown  on  exposure  to  the  air,  they 
.should  he  rejected. — Decorators  and  Painters  Maga- 
zine. 
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Water    Powers    in    the    Maritime    Provinces 


By  Mr.  K.  H.  Smith* 


SINCE  1915,  active  water  power  investigations 
have  been  carried  on  in  Nova  Scotia  by  the  Nova 
Scotia  Water  Power  Commission  in  co-opera- 
tion with  the  Dominion  Water  Power  Branch. 

It  has  been  necessary  of  course  to  give  primary 
consideration  to  hydrometric  work,  that  is  the  secur- 
ing of  adequate  run-off  data,  of  which  none  whatever 
were  available  in  Nova  Scotia  jirior  to  the  inaugura- 
tion of  the  work  herein  mentioned.  During  the  past 
year,  too,  the  necessity  of  making  every  possible  man 
available  for  immediate  military  duty  has  further  cur- 
tailed detailed  power  and  storage  surveys. 

However,  power  investigations  to  date  in  Nova 
Scotia  have  revealed  power  sites  with  a  total  24-hour 
capacity  at  all  seasons  of  the  year  of  about  100,000 
horse-power.  Maximum  advantage  of  all  these  sites 
may  be  secured  due  to  the  large  storage  reservoirs  at 
each  site.  Under  such  conditions,  the  installation  war- 
ranted for  the  sites  in  ([uestion  for  ordinary  commer- 
cial purposes  would  be  from  two  to  three  times  the 
24-hour  capacity  given. 

It  is  to  be  understood  that  the  estimate  given  above 
is  only  for  such  power  sites  as  have  been  investigated 
to  date  and  that  a  number  of  rivers  on  which  power 
sites  of  considerable  magnitude  are  known  to  exist 
have  not  yet  been  investigated.  It  should  be  noted, 
too,  that  a  water  ]iower  site  located  at  any  place  with- 
in the  Province  of  Nova  Scotia  is  within  easy  trans- 
mission distance  f)f  some  industrial  centre  or  ship- 
ping point. 

At  its  last  session,  the  Government  of  Nova  Scotia 
passed  a  Water  Power  Act  designed  to  place  the  local 
government  in  control  of  all  water  powers  with  a 
view  to  removing,  as  far  as  possible,  legal  obstacles, 
and  facilitating  in  every  way  legitimate  water-power 
development.  The  effective  carrying  out  of  this  Act 
depends  upon  regulations  which  have  not  yet  been  put 
into  force,  but  it  is  expected  that  such  regulations, 
worked  out  in  co-operation  with  other  parts  of  Can- 
ada will  be  made  operative  at  an  early  date. 

During  the  past  summer,  a  water  ])o\ver  commis- 
sion, consisting  of  C.  O.  Foss,  Chairman,  B.  M.  Hill, 
and  W.  E.  McMullen,  Secretary,  was  organized  in 
New  Brunswick.  The  members  of  the  Commission 
are  all  employed  by  the  New  Brunswick  government 
in  other  capacities,  and  it  is  especially  noteworthy 
that  they  are  all  engineers. 

This  Commission  entered  into  a  co-operative  ar- 
rangement with  the  Dominion  Water  Power  Branch, 
Interior  Department,  Ottawa,  similar  to  that  in  opera- 
tion in  Nova  Scotia.  Water  power  investigations  in 
the  provinces  of  Nova  Scotia  and  New  Brunswick, 
including  hydrometric  surveys  may  therefore  be  car- 
ried on  by  a  single  engineering  organization  which 
results  in  maximum  economy  and  efficiency. 

As  was  the  case  at  the  beginning  of  investigations 
in  Nova  Scotia,  attention'  is  lieing  concentrated  in 
New  Brunswick  on  hydro-metric  work.  While  New 
Brunswick  was  in  a  somewhat  better  position  in  this 
regard  than  Nova  Scotia,  due  to  the  activities  of  the 
bordering  state  of  Maine  and  of  the  former  Interna- 
tional Commission,  pertaining  to  the  St.  John  river, 

'  District  Ensriiioer  for  the  Maritime  Provinces,  of  the  Dominion  Water 
Power  Branch,  Department  of  the  Interior. 


still  there  were  no  run-off  data  for  the  greater  part 
of  the  province.  .Although  active  work  was  not  be- 
gun until  August,  10  gauging  stations  had  been  ei»- 
tablished  up  to  the  end  of  September,  and  about  20 
current  meter  measurements  made.  It  is  considered 
that  these  stations  with  one  or  two  others  to  be  es- 
tablished and  those  now  or  formerly  maintained  by 
the  United  States  Geological  Survey  will  give  fairly 
satisfactory  run-off  data  for  all  parts  of  the  province. 

It  may  be  interesting  to  note  that  results  fnjm  one 
of  the  new  gauging  stations,  that  on  the  Mada- 
waska  river,  are  of  value  to  the  province  of  Quebec, 
as  well,  and  as  the  station  is  actually  located  in  that 
province,  the  Quebec  officials  are  assisting  in  its  main- 
tenance. Ill  this  |)articular  instance,  therefore,  there 
is  co-operative  action  between  the  Federal  government 
and  the  two  provinces  of  New  Brunswick  and  Que- 
bec with  one  other  province.  Nova  Scotia,  indirectly 
interested. 

Possibly  some  delay  in  undertaking  water  jxjwer 
investigations  in  New  Brunswick  may  be  attributed 
to  the  fact  that  in  the  past,  there  has  been  a  general 
impression  that  the  province  of  New  Brunswick  was 
deficient  in  water-power.  Exception  was  made  in  the 
case  of  one  or  two  outstanding  powers  which  were 
too  large  or  too  far  removed  from  industrial  centres 
to  warrant  immediate  development  and  certain  inter- 
national powers  on  the  St.  Croix  river. 

In  the  course  of  a  reconnaisance  of  the  province 
primarily  for  the  location  of  steam-gauging  stations, 
a  number  of  small  or  moderate  sized  sites  have  be- 
come apparent,  some  of  which  offer  promise  of  eco- 
nomic development  at  an  early  date,  either  individu- 
ally or  in  conjunction  with  others.  At  the  same  time, 
it  is  quite  possible  that  some  sites  which  have  not  been 
considered  favorablv  hitherto,  due  to  a  lack  of  stor- 
age  reservoirs  and  a  consequent  great  diminution  of 
Ijower  at  certain  seasons  of  the  year,  may  be  developed 
in  connection  with  steam  generating  stations  IiH:ated 
at  some  of  the  New  Brunswick  mines  to  great  advant- 
age from  the  standpoint  of  cheaper  power  and  conser- 
vation of  coal  resources. 

For  obvious  reasons  there  has  been  very  little  ac- 
tual water  power  developnieiit  in  the  Maritime  pro- 
vinces recently. 

In  Nova  Scotia  a  water  i)ower  i)lant  supplying 
the  town  of  Oxford,  has  been  improved  and  enlarged. 
including  the  construction  of  a  steam  reserve  to  uti- 
lize mill  w'aste  near  at  hand.  The  village  of  Lawrence- 
town,  Annapolis  County,  is  now  installing  a  water 
power  plant  on  the  .-\nnapolis  River  immediately  in 
the  village  to  replace  a  steam  generating  plant,  the 
cost  of  operating  which  was  found  prohibitive.  The 
town  of  .\nnapolis  Royal  has  also  made  a  start  to- 
wards increasing  the  storage  capacity  of  their  muni- 
cipal water-power  plant. 

Middleton  recently  bought  a  water-power  plant 
about  three  miles  from  the  town,  which  had  been  in- 
operative for  some  time.  With  a  few  minor  repairs 
and  the  building  of  about  3  miles  of  transmission  line. 
this  develo])ment  was  put  into  service  at  once,  re- 
placing a  gas-pro<lucer  generating  station.  In  addi- 
tion to  its  former  lighting  load,  the  town  is  ntrw  sup- 
plying industrial   power,  and   recently  connected  up 
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the  largest  individual  power  user  in  the  community 
who  formerly  had  steam  equipment. 

In  New  Brunswick,  a  small  water  power  develop- 
ment was  completed  some  months  ago  to  supply  light- 
ing, and  industrial  power  in  small  amounts  for  the 
towns  of  Rexton  and  Richibucto.  At  the  present  time, 
a  2000-k.w.  Hydro-electric  station  of  excellent  design 
and  construction  is  being  built  on  the  Madawaska 
river  at  lulmundston.  This  development  is  intended  to 
supply  power  for  a  large  sulphite  mill  also  under  con- 
struction at  the  same  place  for  Eraser  Companies,  Ltd. 

In  general,  it  may  be  said,  that  never  before  in  the 
Maritime  provinces  were  so  many  major  power  ])ro- 
jects  under  seritnus  consideration,  and  it  seems  quite 
probable  that  considerable  development  will  take  ])lace 
at  the  first  favorable  opportunity.  In  a  few  cases,  re- 
sponsible parties  are  pressing  to  have  the  legislation 
recently  enacted  in  Nova  Scotia  as  outlined  above 
made  operative  so  that  preliminary  operations  may 
be  undertaken  almost  immediately.  At  the  same  time 
requests  are  being  made  for  similar  legislation  in  the 
pro\ince  of  New  Brunswick. 


Annual  Inspection  of  Toronto  Harbor  Work 

THE  Toronto  Harbor  Commission's  annual  in- 
spection of  the  work  being  carried  out  on  To- 
ronto Harbor  took  place  on  Oct.  18th,  repre- 
sentatives of  the  board  of  control,  the  city 
council,  the  board  of  trade,  and  the  city  Hydro-electric 
Commission  being  present.  A  special  feature  in  con- 
nection with  the  inspection  trip  was  the  formal  open- 
ing of  the  new  lift  bridge  connecting  Cherry  street 
with  the  new  industrial  area. 

At  a  luncheon  tendered  the  party  in  the  Sunnyside 
Pavilion,  which  is  operated  and  controlled  by  the 
Harbor  Commission,  Mr.  Lionel  H.  Clarke,  chairman 
of  the  commission,  referring  to  the  progress  of  the 
work,  made  strong  complaints  regarding  the  failure 
of  the  railways  to  carry  out  their  part  of  the  agree- 
^  ment  in  connection  with  the  construction  of  the  Es- 
planade viaduct,  and  the  action  of  Hon.  F.  B.  Carvell, 
Minister  of  Public  Works,  in  calling  a  halt  on  import- 
ant work  in  connection  with  the  harbor  development 
scheme  which  the  (jovernment  had  promised  to  do. 
It  was  pointed  out  that  great  loss  was  sustained  by 
reason  of  the  refusal  of  the  Minister  of  Public  Works 
to  jjrovide  $154,000  to  complete  the  sea  wall  at  Sunny- 
side. 

General  Manager  E.  L.  Cousins,  who  also  spoke, 
said  it  had  been  a  matter  of  great  encouragement  to 
the  Commissioners  to  have  been  successful  in  locat- 
ing, on  over  90  per  cent,  of  the  newly-leased  lands,  in- 
dustries engaged  in  war  work — that  is,  either  in  the 
manufacture  of  munitions  or  the  building  of  ships  for 
war  purposes. 

In  the  Eastern  Harbor  Terminals  23,458  feet  of 
dock  walls  have  been  completed,  and  of  the  above 
mentioned  amount  10,533  feet  are  now  under  lease 
and  occupancy.  That  portion  of  the  Eastern  Harbor 
Terminals,  north  of  the  ship  channel  and  from  the 
east  limits  of  the  Bay  easterly  as  far  as  the  turning 
basin,  a  distance  of  about  one  and  one-quarter  miles, 
is  now  reclaimed  and  ready  for  occupancy.  This  area 
consists  of  320  acres,  and  to  date  168  acres  have  been 
leased.  Chief  of  these  industries  is  the  British  Eorg- 
ings  Limited.  The  turnover  in  the  Ashbridge  Bay 
plant  of  this  company — exclusive  of  the  forgings  plant 


in  the  west  end— is  between  $600,000  and  $650,000  i)er 
month.  The  number  of  hands  em])loyed  at  Ashbridge 
Bay  is  1,600.  The  expenditure  upon  the  steel  and  forg- 
ing plant  has  been  about  $3,000,000.  The  amount  of 
this  expenditure  amortized  through  the  operations  of 
the  plant  up  to  September  1st  was  $1,200,000. 

In  connection  with  the  development  of  the  inner 
waterfront,  between  Bathurst  and  Cherry  streets,  a 
distance  of  about  two  and  one-quarter  miles,  work 
was  commenced  on  this  section  in  the  year  1915,  and 
to  date  4,200  feet  of  dockage  has  been  completed.  The 
Commissioner-  had  contracted  work  from  Bathurst 
street  as  far  cast  a'--  York  street,  but  on  account  of  the 
financial  situation,  as  a  result  of  the  war,  were  com- 
pelled to  postpone  .some  of  these  contracts  to  a  later 
date,  with  the  result  that  up  to  the  present  time  the 
work  has  only  been  comiileted  to  a  point  near  John 
street  From  Bathurst  street  to  Spadina  avenue  the 
Commissioners  have  leased  a  site  of  some  fifteen  acres 
to  the  D'Oininion  Shipbuilding  Co.,  Ltd.,  on  which  is 
being  erected  one  of  the  most  modern  shipbuilding 
plants  on  the  Great  Lakes.  To  the  east  of  Spadina 
avenue  the  Dominion  Govcnment  Department  of 
Public  Works  will  occupy  one  of  the  sites,  and  all 
that  remains  of  the  reclaimed  property  to  be  leased 
is  one  site  of  about    180  feet  wide  by  300  feet  long. 

The  T.  Eaton  Co.,  Ltd.,  and  the  Harbor  Commis- 
sioners have  practically  concluded  negotiations  for  a 
site  for  what  is  understood  will  be  the  largest  mail 
order  building  in  the  world,  to  be  located  between 
Yonge  and  Bay  streets  on  what  is  known  as  Bayside 
Park.  This  building  will  be  750  feet  long  and  150  feet 
high,  and  will  cost  approximately  $4,000,000.  On  ac- 
count of  the  steel  situation  the  construction  work  on 
this  building  will  not  be  proceeded  with  until  after  the 
war. 


Rubbing  Down 

Glasspaper  and  pumicestone  are  both  used  for  rub- 
bing down  work  to  a  smooth  surface.  The  former  for 
newly-painted  work,  or  for  water  paint,  distemper  or 
soft  surfaces — such  as  leather,  paper,  etc. ;  and  the 
latter  for  old  and  hard  paint  upon  hard  surfaces — such 
as  wood  and  iron,  or  non-porous  walls. 

Glasspaper  when  used  upon  soft  paint  will  clog. 
To  avoid  this,  the  paper  should  be  occasionally  rub- 
bed on  a  lump  of  chalk,  or  the  work  dusted  with  a  little 
whiting  prior  to  being  rubbed  down.  After  rubbing 
down,  the  work  should  be  well  dusted,  and  painted 
work  is  improved  by  rubbing  over  with  a  damp  cham- 
ois leather.  For  large,  fiat  surfaces  a  cork  block  is 
used   under  the  glasspaper  to  keep  the  surface  even. 

Pumicestone  is  always  used  with  a  lubricator — 
either  water,  oil,  or  sometimes  paint.  The  most  usual 
is  wate.r.  Soda  or  l)'e,  ammonia  or  paraffin,  are  used 
in  conjunction  with  water  to  assist  the  wearing  down 
])rocess  upon  old  and  tough  work.  They  do  not,  how- 
ever, improve  the  smoothness  and  level  of  the  work, 
but  rather  dissohe  the  paint  surface. 

If  the  ])umice  gets  clogged  up  it  should  be  rubbed 
upon  a  Yorkstone  slab. 

There  is  a  patent  composition  of  block  pumice  that 
is  an  improvement  on  the  old,  raw  material,  being 
even  in  grain  and  not  liable  to  clog  or  fur.  It  is  made 
from  powder  pumice,  and  may  be  had  in  various  de- 
grees of  grain. 
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New    School    and     Residences    at 

Verdun,   Quebec 


CONSTRUCTION  work  has  hccii  started  l)y  Mr. 
J.  A.  Ledair,  of  Verdun,  for  the  Roman  Catho- 
lic School  Commissioners,  on  a  school  with 
two  residences  incorporated  in  the  same  build- 
inf^-,  fr<jm  i)lans  by  Mr.  j.  1"^.  A.  Henoit,  architect  and 
engineer,  Verdun.  The  ])lans  provide  for  a  large 
school  in  two  sections,  one  for  girls  and  one  f(jr  boys 
and  residences  for  the  teaching  sisters  and  brothers  at 
either  end  of  their  respective  sections  of  the  school. 
The  building,  three  storeys  in  height,  is  at  the  corner 
of  Reille  and  W'illibrords  Streets,  Verdun  ;  the  site  of 
the  school  measures  140  x  63  ft.,  and  the  residences 
each  50  x  53  feet,  with  a  playground  along  the  whole 
frontage. 

The  exterior  is  quite  plain,  and  is  t(j  be  of  St.  Law- 
rence rustic  brick,  with  Montreal  limestone  trimmings 
for  the  windows,  at  the  front  elevation,  and  i)lastic 
brick  for  the  rear  and  side  walls.  The  interior  walls 
will  be  rock  wall  plaster  on  metal  lath,  and  the  ceilings 
of  embossed  i)ressed  steel,  sujiplied  by  the  I'edlar 
l'e()i)le,  Ltd.  The  floors  are  of  hardwood,  with  the  ex- 
ception of  the  passageways,  vestibules  and  lavatories, 
which  will  be  of  tile.  The  staircases  will  have  .steel 
treads  and  jdatforms.  The  interior  wood  trim  is  of 
red  pine.     Ventilation  is  on  the  Eloin  system. 

The  two  sections  of  the  school  are  divided  by  a 
brick  wall  running  from  the  ground  to  the  roof.  These 
sections  are  identical  in  construction  and  layout  ])lan. 
The  residences  on  either  side  communicate  with  the 
school  by  entrances  on  the  ground  floor,  leading  to  in- 
ner staircases,  which  give  access  to  the  class  rooms  on 
the  diflferent  floors. 

The  ground  floor  i)lan  calls  for  two  large  recreation 
halls,  and  at  the  rear,  furnaces,  coal  storage,  and  lava- 
tories at  either  side  of  the  coal  bins,  as  shown  in  the 
illustration.  The  lavatories  and  the  recreation  halls 
are  cut  off  from  the  furnaces  by  brick  walls,  isolating 
the  furnaces  from  the  school  ])roper.  Passageways  be- 
tween the  recreation  halls  and  the  lavatories  lead  to 
entrances  in  the  rear. 

The  two  other  storeys  are  devoted  to  class  rooms, 
eight  on  each  floor,  four  for  girls  and  four  for  boys. 


The  class  rooms  are  to  be  24  x  28  feet,  and  each  will 
have  cloak  and  hat  room  accommodation.  A  tiled 
passage  way  will  run  down  the  centre  of  each  class 
room  floor,  the  rooms  being  on  either  side.  Lavatories 
are  to  be  provided  at  the  ends  of  the  passage  ways. 
The  walls  between  the  classes  and  those  in  the  pass- 
ageways are  to  be  rock  wall  plaster  on  metal  lath. 

Entrances  to  the  residences  and  to  the  school  are 
on  Kielle  and  W'illibrords  Streets,  the  boys  and  girls 
having  separate  entrances. 

Four  structural  iron  fire  escapes  will  be  installed 
at  the  rear  of  the  school,  with  exits  from  each  floor  to 
the  fire-escajjes.  This  will  give  ample  accommoda- 
tion in  case  of  fire. 

The  roof  is  covered  with  a  Barrett  Standard  Speci- 
fication, ])itch  and  gravel  roof.  It  is  pitched  to  the 
centre  of  each  section  of  the  building  and  the  down 
pipe  hoppers  are  protected  with  copper  rat  trap 
screens.  The  flashing  is  Queen's  Head  galvanized 
type  and  it  is  carried  well  up  the  inside  of  the  para- 
j)et  and  fire  walls.  Four  large,  modern  type  of  revolv- 
ing ventilators,  two  for  each  section,  are  installed. 
Their  capacity  is  sufficient  to  assure  good  ventilation. 


Type  the  Signatures  to  Letters 

GI'^RTAIN  manufacturers,  in  their  correspond- 
ence, have  adopted  the  practice  of  having  the 
name  of  the  writer  typewritten,  and  then 
signed  in  the  usual  way. 

Business  firms  generally  must  find  it  difficult  to 
decipher  a  written  signature  on  many  letters,  and 
should  join  in  eliminating  an  annoyance  which  is  very 
irritating. 

It  is  realized,  we  are  sure,  that  names  are  often 
hard  to  decipher,  and  the  fact  that  a  reply  to  a  letter 
contains  at  the  top  a  mis-spelled  name,  is  not  always 
due  to  carelessness,  inexjierience  or  stupidity.  Let  us 
make  it  a  common  practice  to  typewrite  the  signature 
in  addition  to  the  usual  method  of  signing  it . 
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Cementation    Processes    of    Francois 

and   Portier 


By  A.  H.  Krynauw* 


DURING  recent  years  experience  has  proved  that 
cement  can  be  introduced,  under  pressure,  in- 
to the  minutest  iissures  and  cracks  in  rock 
strata,  as  well  as  cracks  and  interstices  in  ma- 
sonry and  concrete  constructions,  and  made  to  set 
there.  (An  exami>le  of  this  practice  was  described  in 
an  article  on  the  Dam  at  Paris,  Ont.,  for  Penmans 
Limited,  in  our  issue  of  September  the  11th,  1918.) 
This  practice  of  introducing  cement  grout  un- 
der pressure  has  evolved  to  that  known  to-day  as  the 
Francois  cementation  process.  An  essential  condition 
in  the  introduction  of  cement  into  fissures  and  cracks 
is  that  the  injection  should  be  done  under  a  consider- 
able pressure,  the  object  being,  firstly,  to  overcome 
the  contra  pressure  of  water  present  in  the  fissure ; 
secondly,  for  the  purpose  of  forcing  the  cement  as  far 
as  possible  into  the  minute  cracks ;  and,  thirdly,  for 
the  purpose  of  squeezing  out  the  superfluous  water 
from  the  cavity  which  is  being  filled  with  cement  pulp, 
and  thus  leave  the  cement  in  a  condition  most  suitable 
for  its  rapid  and  efficient  setting. 

Cement  milk,  when  allowed  to  set  ordinarily  under 
water,  does  so  only  very  slowly  and  reluctantly,  but 
when  the  same  milk  is  subjected  to  pressure,  such  as 
produced  by  a  specially  constructed  cementation 
pump,  the  cement  sets  hard  within  24  hours.  The  set- 
ting of  cement  is  chiefly  due  to  the  inter-crystallization 
of  hydrated  calcic  silicate  and  hydrated  calcic  alumin- 
ate,  just  the  necessary  amount  of  water  being  taken 
up  to  complete  the  crystallization ;  the  crystals  grow 
together  and  form  a  hard  mass.  Now,  when  a  super- 
abundance of  water  is  i)resent,  such  as  in  the  mixture 
used  in  cementation  work,  these  crystals  ordinarily 
seem  reluctant  to  inter-crystallize ;  consequently,  the 
setting  of  the  cement  is  very  slow  and  incomplete.  The 
condition  most  suitable  for  hard  setting  in  the  shortest 
time,  when  the  cement  is  jnnnped  under  pressure  into 
fissures,  etc.,  appears  to  be  somewhat  as  follows :  l^'irst 
pi  all,  the  constricted  exits  of  the  fissures  are  choked 
with  cement  pulp,  which  forms  a  filter  bed  on  which 
successive  layers  of  cement  are  deposited,  the  surplus 
water  being  squeezed  out  through  the  cement  filter 
already  formed  in  the  ])eripheral  areas  of  the  fissure  or 
cavity.  As  more  cement  solution  is  injected  the  jires- 
sure  gradually  rises  and  goes  on  rising,  owing  to  the 
fact  of  the  water  having  to  be  squeezed  through  an 
increasing  thickness  of  cement  filter.  The  successive 
layers  of  cement  eventually  fill  the  fissure  or  cavity 
completely,  leaving  the  cement  in  a  condition  suitable 
for  complete  and  good  setting.  Pressures  of  1,000  to 
4,000  lbs.  per  square  inch  are  used,  and  for  this  pur- 
])ose  a  specially  designed  pump  is  employed,  of  the 
double  ram  horizontal  type  with  a  12-inch  stroke,  the 
steam  end  having  a  diameter  of  14  inches  and  the 
water  end  a  plunger  diameter  of  1 5^  to  3  inches,  de- 
pending on  the  final  pressure  likely  to  be  required.  .\s 
the  wear  on  the  valves  is  great,  hardened  steel  balls 
are  used. 

•  Prom  paper  submitted  to  the  monthrV  meetine  of  the  Chemical   Met- 
allurgical and  Mining  Society. 


In  the  following  cases  cementation  has  been  suc- 
cessfully applied : 

1.  In  greatly  minimizing  water  difficulties  in  .shaft 
sinking  or  tunnelling  through  water-bearing  strata, 
faults  and  dikes. 

2.  In  sealing  and  rendering  water-tight  the  con- 
crete tubbing  or  lining  often  used  in  circular  shafts. 

3.  In  sealing  open  fissures  through  which  water  is 
flowing. 

4.  In  damming  back  water  leaking  through  broken 
ground,  in  the  vicinity  of  faults  and  dikes. 

5.  In  rendering  underground  dams  water-tight. 

6.  In  rectifying  defective  boreholes. 

7.  In  rendering  impervious  the  foundations  of  sur- 
face dams  or  making  solid  the  rock  and  concrete  foun- 
dations of  engines,  etc. 

The  process  as  applied  to  shaft  sinking  consists  of 
a  treatment  of  the  strata,  through  which'  the  shaft  is 
to  be  .sunk,  with  cement  grout,  which  is  injected  into 
the  fissures  and  cracks  of  the  rock  mass,  thus  sealing 
them  and  rendering  the  "-round  practically  free  of 
water.  The  method  of  carrying  out  the  work  is  as 
follows:  A  sy.stem  of  drill  holes  is  put  down  on  the 
periphery  of  the  shaft,  and  through  these  holes  a  thin 
cement  mixture  is  introduced,  which  finds  its  way  into 
the  cracks  and  crevices,  rendering  them  impervious  to 
water.  There  are  two  methods  of  carrying  this  out. 
In  the  Portier  method  the  holes  are  put  out.side  the 
perimeter  of  the  .shaft,  and  it  is  claimed  that  this  has 
the  advantage  of  permitting  the  sinking  of  the  shaft 
simultaneously  with  the  injection  of  the  cement.  This 
is  a  very  strong  ])oint,  in  that  it  practically  overcomes 
the  interruption  and  delay  to  the  sinking  of  the  shaft 
while  conducting  the  process.  On  the  other  hand,  the 
Portier  .system  is  attended  by  the  following  disadvan- 
tages : 

(a)  The  possible  deflection  of  the  boreholes  into 
the  shaft,  rendering  them  useless  for  the  sub.sequent 
injection  of  cement. 

(b)  The  danger  to  sinkers,  when  applying  great 
pressure  in  the  boreholes,  owing  to  the  possibility  of 
rupturing  the  sides  of  the  .shaft. 

(c)  The  boreholes  may  intercept  several  fissures, 
but  the  mouth  of  the  hole  being  above  the  water  level, 
it  is  not  j)ossible  to  tell  which  fissure  is  the  chief  water 
carrier,  .st)  that  when  injection  takes  place  the  tend- 
ency will  be  for  the  cement  to  take  the  cour.se  of  least 
resi.stance  into  the  larger  fissures,  while  the  smaller 
ones,  though  probably  of  considerable  importance,  are 
only  sealed  in  the  vicinity  of  the  hole  itself. 

In  the  Francois  system  the  boreholes  through 
which  the  cement  is  introduced  are  put  down,  within 
the  limit  of  the  shaft,  arranged  on  the  perimeter  at 
various  distances  apart,  depending  on  the  size  of  the 
shaft  and  thickness  of  rock  strata  to  be  treated.  The 
detailed  method  of  procedure  is  indicated  by  the  follow- 
ing description  of  the  work  being  done  at  the  Dagga- 
fontein  and  I'.rakpan  mines: 

Daggafontein  No.  2  shaft  is  a  /-compartment  rec- 
tangular shaft,  49  ft.  long  by  9  ft.  wide,  and  was  sunk 
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from  the  surface  to  175  ft.  in  dwyka  conf^lomerate 
cotitainiiij^  numerous  cavities  and  fissures,  givin^^  a  fair 
amount  of  water,  but  not  of  such  quantity  as  to  seri- 
ously hinder  sinking.  At  a  depth  of  .554  ft.  the  syenite 
(like  of  the  far  I'"ast  Rand  was  encountered,  and  the 
siiaft  sunk  in  it  to  its  ])resent  deptli  of  .S(X^  ft.  At  this 
stage  the  water  dealt  with  amounted  to  21,0(J0  gallons 
|)er  hour,  and  the  management  decided  to  put  down 
a  pilot  borehole  to  ascertain  the  nature  of  the  strata 
ahead.  This  hole  intercepted  the  dolomite  series  at 
a  de|)th  of  12  ft.  below  the  shaft  bottom,  and  at  a  dejith 
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of  165  ft.  a  considerable  amount  of  water  was  encoun- 
tered. In  view  of  the  ])robal)ility  of  large  (|uantities 
of  water  being  met  with  in  the  dolomites,  shaft  sink- 
ing was  stopped,  and  the  adoption  of  the  l'"rancois  ce- 
mentation process  decided  upon.  From  the  data  avail- 
able the  thickness  of  the  dolomite  formation  was  esti- 
mated at  200  ft.,  the  direction  of  the  boreholes  being 
set  out  accordingly,  so  as  to  permit  of  a  single  stage 
treatment  for  the  full  width  of  the  strata.  Unfortun- 
ately, the  thickness  of  the  dolomites  proved  to  be  con- 
siderably more  than  anticipated,  lieing  a  total  of  345 
ft.,  which  distance  was  considered  too  much  for  treat- 
ment in  one  stage.  A  distinct  open  ])arting  exists  at 
the  contact  of  the  syenite  dike  and  underlying  dolo- 
mite. This  was  clearly  demonstrated,  for  when  drill- 
ing through  the  dolomite  contact  the  feed  water  was 
forced  out  of  holes  |)reviously  drilled.  At  a  dei)th  of 
35  ft.  the  first  feeder  was  met  with  containing  suffici- 
ent water  to  cause  a  flow  of  2.50  gallons  ])er  hour  out 
of  a  l>4-inch  drill  hole.  A  second  and  larger  fissure 
was  struck  at  a  depth  of  aI)out  130  ft.,  and  as  each 
hole  intercepted  water,  cement  grout  was  injected,  the 
progress  of  the  inspection  being  observed  by  the  rise 
in  pressure  indicated  on  a  pressure  gauge.  When  a 
pressure  of  2,000  lbs.  per  square  inch  was  reached, 
pumping  was  stopped  and  the  cement  allowed  to  set. 
In  all  55  tons  of  cement  were  used,  and  as  the  depth 
of  the  holes  is  about  180  ft.,  sinking  can  now  be  con- 
tinued for  that  depth. 


Effect  of  Water  on  Strength  of  Concrete 

FOR   some   time  experiments  have   been   in   pro- 
gress at  the  Structural  Materials  Research  Lab- 
oratory, Lewis  Institute,  Chicago,  to  determine 
the  effect  of  various  quantities  of  w\ater  on  the 
strength   of  concrete.     These   experiments  have   been 
directed  by  Dufif  A.  Abrams,  Professor  in  Charge  of 
the  Structural  Materials  Research  Laboratory. 

Prof.  Abrams  has  reduced  his  ex])eriments  to  an 
intelligible  form,  which  is  interpreted  by  the  dia- 
gram. This  summarizes  the  results  of  comjires- 
sion  tests  on  6  by  12-inch  concrete  cylinders  made 
in  mixes  ranging  from  1  part  cement  and  9  parts  ag- 
gregate, to  1  part  cement  and  2  parts  aggregate,  by 
voluine.    These  mixes  represent  concretes  of  all  quali- 


ties from  the  leanest  to  the  richest  which  are  generally 
used  for  any  [uirpose.  The  aggregate  consisted  of  a 
mixture  of  sand  and  pclthlcs  graded  in  size  from  the 
finest  particles  up  to  \'/i  inch.  Exactly  the  same  grad- 
ing was  used  in  all  cases. 

These  tests  show  that  the  effect  of  |)ro|xjrti<>naI 
changes  in  the  mixing  water  is  ap])roxiniately  the  same 
for  all  mixes  of  concrete,  conse(|uently  a  composite 
cur\'e  has  been  drawn  to  show  the  average  effect.  The 
vertical  distances  represent  the  relative  strength  of 
concrete,  expressed  as  a  per  cent,  of  the  maximum 
which  can  be  secured  from  a  given  amrmnt  of  cement 
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and  the  same  aggregates.  The  horizontal  distances 
indicate  the  relative  (|uantity  of  water  used  in  the 
mix,  considering  the  amount  which  gives  the  maxi- 
mum strength  as  100  per  cent. 

The  amount  of  water  which  gives  the  maximum 
strength  in  concrete  produces  a  mix  which  is  too  stiff 
for  most  pur|)oses.  In  plants  where  such  products  as 
building  units,  drain  tile,  sewer  pipe,  etc.,  are  manu- 
factured it  is  desirable  to  u.se  a  mix  even  drier  than 
that  which  gives  the  maximum  strength.  'Ihe  molds 
can  thus  be  removed  within  a  short  time;  this  would 
be  impo-ssible  if  a  wetter  and  more  plastic  mix  were 
used. 

It  will  be  noted  that  the  concrete  strength  increases 
rapidly  with  the  quantity  of  water  over  the  range  indi- 
cated on  the  diagram.  With  any  further  increase  in 
the  amount  of  water  there  is  a  rapid  falling  off  in 
strength,  as  indicated  by  the  curve.  With  an  amount 
of  water  about  double  that  required  for  highest 
strength,  the  concrete  has  only  about  20  per  cent,  of 
the  maximum  strength. 

The  exact  amount  of  water  corresponding  to  the 
maximum  strength  of  concrete  will  vary  with  the 
method  of  handling  and  placing  the  concrete.  .Xnj- 
method  which  involves  puddling,  tamping,  rolling  or 
vibration,  or  the  exertion  of  pressure  in  any  manner. 
will  have  a  tendency  to  increa.se  the  strength  of  the 
concrete  regardless  of  the  amount  of  water  used.  How- 
ever, it  is  probable  that  the  effect  produced  by  these 
methods  will  be  more  pronounced  in  the  consistencies 
in  the  vicinity  of  the  maximum  strength. 
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Better  System  of  Highway  Cost  Keeping 


By  James  J.  Tobin  and  A.  R.  Losh* 


THE  purpose  of  this  paper  is  to  present,  first, 
in  an  elementary  way  the  principles  which 
govern  cost  keeping;  second,  a  practicable  ap- 
plication of  those  principles  to  highway  work. 
The  term  "  cost,"  as  generally  interpreted  and  as 
used  in  this  bulletin,  is  the  summation  of  expenditures 
e.xpressed  in  terms  of  money  involved  to  acquire  or 
produce  a  utility  or  to  perform  a  service. 

The  cost  of  every  unit  of  product,  whether  it  be  a 
square  yard  of  road  surface  maintained,  or  a  cubic  yard 
of  concrete  which  is  a  part  of  a  bridge  or  culvert,  is 
composed  of  four  basic  elements  of  expense,  namely : 

(1)  The  cost  of  labor. 

(2)  The  cost  of  materials. 

(3)  The  cost  of  service  of  plant  and  equipment. 

(4)  The  cost  of  general  expense  or  overhead. 

Labor 

The  costs  of  labor  are  divided  into  two  classes ; 
first,  direct  labor  co.st ;  and,  second,  indirect  labor  cost. 
All  labor  chargeable  against  the  ])roduct  which  can  be 
designated  as  directly  expended  on  it  is  called  direct 
labor.  All  labor  chargeable  against  production  and 
not  directly  expended  on  the  product  is  called  indirect 
labor.  For  example,  the  cost  of  men  using  picks  and 
shovels  on  excavation  who  are  directly  expending  their 
eflforts  on  that  piece  of  work  is  a  direct  labor  charge. 
A  superintendent  in  charge  of  a  road  job  is  not  directly 
expending  labor  on  excavation,  but  is  engaged  in  di- 
recting the  prosecution  of  all  kinds  of  work  and  his 
expense  is  an  indirect  labor  charge,  chargeable  pro 
rata  against  the  production  of  all  the  work  units  he 
may  be  supervising.  Other  examples  of  indirect  labor 
are  the  services  of  watchmen,  timekeepers,  and  water 
boys. 

MATERIALS 

Materials  also  are  divided  into  two  similar  classes 
— direct  and  indirect.  All  materials  entering  the  pro- 
duct as  an  integral  part  of  its  composition  are  called 
direct  materials.  All  materials  chargeable  against  the 
production  but  which  do  not  enter  directly  into  the 
l^roduct  as  an  integral  part  of  it  are  called  indirect  or 
expense  materials  or  sometimes  supplies.  The  cement, 
stone,  and  sand  that  are  mixed  together  to  form  the 
concrete  of  which  a  concrete  road  is  constructed  are 
all  direct  materials,  but  the  oil  used  for  lubricating  and 
the  gasoline  for  operating  the  mixer  in  which  these 
materials  are  prejmred  for  use  are  indirect  materials 
or  sui)plies.  It  is  easy  to  charge  direct  material  cost, 
but  often  it  is  very  difficult  to  charge  to  each  product 
its  correct  share  of  indirect  material  cost. 

Small,  or  hand,  tools  not  used  as  a  part  of  some 
plant  unit  and  which  have  such  a  short  period  of  use- 
fulness that  they  are  seldom  used  on  more  than  one 
job,  usually  are  considered  supplies  and  therefore  are 
l)art  of  the  indirect  materials  charged  to  the  work. 

PLANT  AND  EQUIPMENT 
"Plant"  includes  such  physical  property  used  on 
the  work  as  land,  structures,  machinery,  live  stock, 
and  tools  of  a  more  permanent  character  than  those 
referred  to  as  supplies.  "Equipment"  is  a  less  inclusive 
term  and  is  interpreted  generally  to  mean  the  smaller 
and  especially  the  movable  plant  units.     The  cost  of 
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the  service  of  "plant"  can  be  charged  most  readily  in 
the  form  of  a  daily  rental  against  the  work  upon  which 
it  is  used.  This  rental  should  be. charged  whether  the 
equipment  be  owned  by  the  operating  organization  or 
leased  from  the  owners.  It  consists  of  "operating 
charges,"  which  are — 

(a)  The  expense  of  operation, 

(b)  The  average  cost  of  repairs, 

(c)  Charges  for  the  time  spent  in  idleness, 
and  "fixed  charges,"  which  are — 

(d)  Charges  for  depreciation, 

(e)  Interest, 

(f)  Taxes, 

(g)  Insurance. 

The  Expense  of  Operation 

This  includes  the  wages  of  operators  and  helpers 
and  the  cost  of  supplies  during  the  periods  of  opera- 
tion. Usually  these  are  charged  directly  against  the 
work  done  and  not  included  in  the  plant  rental.  It  is 
only  necessary  that  they  be  charged  in  one  place  or 
the  other,  and  it  is  important  to  specify  what  is  in- 
cluded in  rental  when  leasing  equipment. 

The  Average  Cost  of  Repairs 

There  is  a  difference  of  opinion  among  cost  ac- 
countants as  to  how  repairs  and  renewals  to  plant 
should  be  charged.  One  view  is  that  renewals  may  be 
of  such  a  nature  that  the  useful  life  of  the  machine  has 
been  increased  and  therefore  the  expense  of  such  re- 
newals should  be  looked  upon  as  an  offset  to  deprecia- 
tion. Another  view  is  that  there  is  no  difference  be- 
tween repairs  and  renewals,  except  in  degree,  and  that 
they  all  should  be  considered  in  the  same  light,  i.e., 
independent  of  depreciation  charges.  It  appears  that 
the  latter  consideration  permits  simpler  accounting 
and  does  not  rely  so  much  upon  individual  judgment 
as  to  whether  the  expenditure  is  for  repairs  or  for  re- 
newals. 

After  a  machine  has  been  rebuilt  or  repaired  ex- 
tensively with  the  intention  of  increasin"-  its  .service- 
able life,  it  should  be  considered  as  a  piece  of  new 
equipment  valued  at  its  depreciated  value,  plus  the  cost 
of  renewals.  This  necessitates  the  computing  of  a  new 
rate  of  depreciation  on  the  basis  of  the  new  value  and 
assumed  new  useful  life. 

The  approximate  average  cost  of  repairs,  including 
extraordinarv  repairs,  often  can  be  arrived  at  by  cast- 
ing up  old  accounts  and  findinp-  what  a  similar  piece  of 
machinery  used  on  similar  work  has  cost  for  repairs 
over  a  term  of  years. 

Charges  for  Time  Spent  in  Idleness 

To  arrive  at  a  fair  and  equitable  daily  charge  for 
rental  some  allowance  must  be  made  for  time  spent  in 
idleness,  because  on  these  days  the  fixed  charges  still 
are  continuing  and  certain  supplies  are  necessary  even 
though  the  machine  be  not  in  operation.  The  usual 
way  of  arriving  at  the  charge  for  lost  time  through 
idleness  is  to  bring  together  all  of  the  charges  for  a 
year  and  divide  them  bv  the  number  of  days  the  ma- 
chine actually  was  in  use.  By  dividing  the  sum  total 
of  expense  by  the  number  of  days  the  machine  was 
available  for  use  even  though  no  work  existed  on 
which  it  could  be  used,  the  result  would  be  a  daily 
rental  with  no  allowance  for  lost  time.    The  difference 
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between  these  two  rentals  will  show  what  a  consider- 
able factor  in  the  fixed  charges  this  item  of  lost  time 
may  become.  In  all  contracts  or  aj^reements  on  rental 
of  ec|uii)ment  care  should  he  taken  to  specify  whether 
the  rental  is  ■''i)er  day"  or    i)er  day  of  service." 

Equipment  is  consumed  in  production  just  as  truly 
as  material.  This  loss  is  called  natural  depreciation. 
Depreciation  may  be  either  natural  or  functional.  All 
equi])nient  prof,^resses  steadily  toward  the  sera])  \nlt, 
startiuf,'-  the  date  it  is  purchased,  and  while  its  jjro- 
gress  may  be  delayed  it  can  not  be  iirevented  by  re- 
pairs. It  is  as  much  an  ex])ense  on  a  steam  roller  as 
the  cost  of  fuel  burned  in  the  fire  box.  In  the  case  of 
fuel  the  exi)ense  is  immediate;  in  the  case  of  deprecia- 
tion the  expense  is  extended  over  a  period  of  time. 
■Functional  depreciation  is  loss  due  to  the  obsolescence 
or  inadc(|uacy  of  e(|uipment. 

There  is  no  doubt  in  the  minds  of  cost  accountants 
that  dei)rcciation  of  ])lant  and  e(|uii)ment  should  be 
included  as  a  charge  against  operation,  but  there  is 
considerable  difference  of  opinion  as  to  how  deprecia- 
tion should  l)e  computed. 

Three  factors  determine  in  all  cases  what  the  de- 
preciation should  be:  First,  the  original  cost;  second, 
the  length  of  useful  life;  and  third,  the  scraj)  value  of 
the  machine  when  it  no  longer  can  be  used  for  the  pur- 
pose for  which  it  was  purchased,  or  the  .salvage  value, 
if  it  is  to  be  considered  as  a  "second-hand"  jiiece  of 
equipment.  Knowing  these  factors,  the  i)roblem  re- 
solves itself  into  how  to  divide  the  difference  between 
the  original  co.st  and  the  scrap  or  salvage  value  (called 
total  depreciation  or  wearing  value)  over  the  length  of 
the  useful  life  of  the  machine.  A  number  of  formulas 
have  been  devised  for  com]niting  decreases  in  value  or 
depreciation,  h'ish,  in  his  text-book  on  "[{iigineering 
Economics,"  exi)iains  five  such  formulas.  Three  of 
the  more  commonly  used  are  the  straight  line,  the  de- 
clining balance,  and  the  sinking  fund. 

The  first  is  recommended  as  the  siini)lcst  and  i)er- 
haps  best  method  for  road  work.  Hy  this  method  the 
total  dei)reciation  is  divided  by  the  number  of  years  of 
useful  life  and  the  quotient  charged  off  as  a  yearly  de- 
preciation. This  is  called  the  straight-line  method, 
and  its  greatest  advantage  is  its  extreme  sinii)Iicity. 

The  second  method,  a  modification  of  the  straight- 
line  method,  is  called  the  declining  balance  method.  It 
is  based  on  the  theory  that  during  the  earlier  vears 
of  the  life  of  any  machine  the  repairs  are  smallest,  and 
therefore  to  arrive  at  a  constant  charge  for  repairs  and 
depreciation,  the  depreciation  must  be  heaviest  in  the 
earlier  years  of  the  life  of  the  machine  and  lightest  in 
the  last.  The  plan,  therefore,  is  to  charge  off  a  fixed 
percentage  aimually  from  the  net  value  of  the  macli- 
ine.  This  gives  a  diminishing  annual  charge  for  de- 
preciation. In  the  comparative  table  herewith  this 
annual  rate  is  about  30  per  cent.  This  is  determined 
by  the  formula 

r=l— V"v=7v~ 
in  which  r  is  the  percentage  of  diminishing  value,  n 
the  life  of  the  equipment  in  years,  v  the  original  value 
and  v>  the  scrap  value. 

The  third  method  is  called  the  sinking-fund  method. 
It  is  based  on  the  assumption  that  the  depreciation  on 
a  structure  at  any  time  is  equal  to  the  accumulations 
of  a  sinking  fund  established  for  renewal  at  the  end  of 
its  u.seful  life.  The  depreciated  value  plus  this  sinking 
fund  (actual  or  imaginary)  at  any  period  equals  the 
original  cost. 

It  should  be  observed  that  none  of  these  formulas 


takes  into  consideration  interest  on  investment,  out- 
I)Ut,  cost  of  oi)eration,  or  maintenance  charges.  Fig. 
1  gives  a  grai)hic  comparison  of  the  above  formulas. 

The  following  table  is  a  comparison  of  the  annual 
dei)reciation  on  a  $600  machine  that  has  an  assumed 
useful  life  of  five  years.  It  also  is  assumed  that  at  the 
end  of  this  period  it  will  have  a  .scrap  value  of  $100. 
The  annual  dei)reciation  is  computed  by  the  three 
formulas  described : 
Comparison  of  three  methods  of  computing  depreciation. 

Slnklns 
_-  fund 

Years  line  Idk  value  method 

Spercetit 
loterett. 

*88.7U 
94.02 
99.66 

105.64 


First... 
Second 
Third  . 
Fourth 
Fifth    .. 


Straliiht- 

llne 
method. 

Dimlniih- 
Idk  valtie 
method. 

$100 

$180.72 

100 

120.28 

100 

88.25 

100 

61.67 

100 

43.08 

119.98 


Total ")(«)  .">(i(i(iO  500.00 

The  theory  of  natural  depreciation,  epitomized,  is 
that  all  ec|uii)iTient,  even  if  kejjt  in  the  best  of  repair, 
in  time  will  reach  a  state  where  repairs  no  longer  are 
sr.fficient  to  kee])  it  in  economical  working  condition 
and  the  entire  machine  must  be  renewed.  The  fund 
created  by  the  depreciation  charges  is  intended  to  suj)- 
ply  the  money  to  purchase  a  new  machine  to  take  the 
])lace  of  the  one  expended,  or  to  retire  the  original  in- 
vestment in  case  the  machine  no  longer  is  needed. 

COMPARISON  or  DEPRECIATION  FORMULAS 


.Any  of  the  depreciation  formulas  is  satisfactory  in 
determining  rental  charges,  provided  the  assumed  life 
of  the  machine  be  api)roximately  correct.  As  the  as- 
sumption of  the  useful  life  of  the  machine  may  be  the 
source  of  considerable  error,  there  seems  to  be  little 
argument  for  the  finer  calculations  as  to  methods  of 
distributing  the  depreciation. 

It  will  be  found  convenient  in  computing  deprecia- 
tion to  group  elements  of  the  plant  having  approxi- 
mately the  same  serviceable  life.  This  will  have  the 
advantages  of  requiring  fewer  accounts  and  tending  to 
equalize  high  and  low  assumed  machine  life. 

Repairs  and  renewals  are  charges  due  to  breakage 
or  the  wearing  out  of  expendable  parts  of  equipment. 
It  is  obviously  incorrect  to  charge  to  repairs  or  renew- 
als any  improvements  or  betterments  added  to  any 
piece  of  equipment.  When  such  improvements  have 
been  made  the  cost  should  be  added  to  the  present 
value  of  the  machine  and  a  new  depreciation  computed 
upon  this  new  value.  .An  example  of  such  a  case  would 
be  the  addition  of  a  conveyor  to  an  old  stone  crusher 
for  the  puri>ose  of  doing  away  with  shovelers.  The 
improvement  is  not  a  repair  of  any  brokiti  n:,rt<  ..r  a 
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renewal  of  anv  ])art  worn  out  bv  the  continual  use  uf 
the  machine ;  it  is  a  new  feature  which  adds  to  the 
value  of  the  crusher.  A  rebuilt  second-hand  machine 
may  be  considered  in  the  same  light. 

Interest,  Taxes,  and  Insurance 

Interest  should  be  charged  on  the  investment 
at  the  rate  paid  or  the  prevailing  rate,  where  there  is 
no  indebtedness. 

Taxes,  as  paid,  should  be  charged  in  the  rental  rate. 

Insurance  should  be  charged  either  as  paid  or  at 
the  prevailing  rates  if  the  organization  carries  its  own 
risk. 

GENERAL  EXPENSES 

The  fourth  element  of  cost  is  general  expense.  It 
often  is  called  "overhead"  or  "burden,"  terms  derived 
from  factory  cost  keeping,  the  use  of  which  in  high- 
way-cost keeping  is  not  recommended. 

General  expense  includes  all  charges  that  can  not 
be  connected  directly  with  the  cost  of  labor,  material, 
and  plant.  Eor  convenience  in  accounting  and  for  the 
purpose  of  securing  a  desirable  division  of  road  cost, 
general  expense  will  be  considered  as  divided  into  two 
classes.  (3ne  will  be  referred  to  as  "engineering  and 
supervision"  and  will  include  those  items  of  inspection 
and  engineering  which  can  l)e  charged  directly  to  the 
project.  The  other  class  will  be  referred  to  as  "  ad- 
ministration ex])ense"  and  include  those  expenditures 
incurred  in  conducting  all  the  activities  of  the  depart- 
ment which  are  so  general  in  character  that  they  are 
not  assignable  directly  to  any  particular  project. 

The  desirability  of  separating  the  ]>roject  cost  of 
engineering  and  supervision  from  administration  cost 
and  unit  costs  will  be  apparent  after  a  little  considera- 
tion. The  work  of  the  engineer  in  preparing  the  plans 
and  specifications  afifects  labor  and  material  costs  only 
in  the  kinds  and  amounts  that  may  be  required  and  not 
at  all  in  the  efficiency  of  their  expenditure.  By  care- 
fully worked  out  profiles  and  cross-sections  an  engineer 
may  reduce  the  yardage  of  excavation  required,  but 
such  planning  may  not  reduce  the  cost  ])er  unit  of  ex- 
cavation. To  secure  efficiency  in  operations  is  the 
function  of  the  superintendent  or  the  foreman  who  is 
res])onsible  for  the  cost  of  such  operations.  If  engi- 
neering and  supervision  cost  is  incorporated  in  unit 
cost,  an  element  is  included  over  which  the  foreman 
or  superintendent  has  no  control,  and  his  efficiency  is 
obscured  thereby.  If,  on  the  other  hand,  engineering 
and  supervision  cost  is  included  in  the  charge  of  ad- 
ministration, it  is  placed  in  a  class  of  expenditures  over 
which  the  engineer  has  little  or  no  control. 

Highway  administrative  organizations  are  pre- 
scribed largely  by  statute  and  the  attendant  costs 
necessarily  are  dependent,  in  a  large  measure,  upon  the 
form  of  the  organization,  the  various  duties  required, 
the  methods  of  financing,  and  many  other  factors,  all 
of  which  are  conditions  imposed  by  legislation.  To 
include  with  these  administrative  costs  the  cost  of  pro- 
ject engineerinp-  and  supervision  would  mean  the  loss 
of  valuable  comparable  information  on  the  efficiency 
of  the  divisions  of  an  organization  and  one  type  of 
administrational  organization  with  another. 

Administration 

Administration  costs  include  such  expenditures  as 
salaries  and  expenses  of  the  executive  officers,  legal 
services,  maintenance  of  office,  departmental  engineer- 
ing, investigations,  experiments,  clerical  staff,  fiscal  op- 
erations, and  miscellaneous  fixed  charges.  These  ex- 
penditures can  not  be  allocated  directly  to  any  particu- 
lar class  of  work  or  to  individual  projects. 


Cost  accountants  have  devised  numerous  ways  of 
distributing  general  expenses  to  the  various  classes  of 
work.  Most  of  these,  however,  are  not  practicable  in 
the  distribution  of  such  expenses  on  road  work.  Since 
indirect  labor  and  indirect  materials  are  distributed 
directly  in  the  unit  costs,  and  engineering  and  super- 
vision are  chargeable  directly  to  projects,  the  remain- 
ing portion  of  what  would  be  considered  "burden"  by 
factory  accountants  is  comparatively  small  in  propor- 
tion to  the  aggregate  expenses.  Any  portion  of  gen- 
eral expense  that  can  be  assigned  directly  to  a  project 
should  be  charged  against  such  project.  The  remainder 
should  be  prorated  over  all  the  project  expenditures  for 
the  period. 

Engineering  and  Supervision 
To  engineering  and  supervision  should  be  charged 
all  expenditures  for  surveys,  plans,  specifications,  esti- 
mates, tests,  and  all  engineering  inspection  and  super- 
vision in  the  nature  of  oversight  required  to  secure  the 
proper  execution  of  the  work.  Such  expenditures  can 
be  charged  directly  to  individual  projects. 

FIXED  CHARGES 

I-'ixed  charges  are  those  items  of  expense  which  go 
on  ]:)ractically  unchanged  irrespective  of  the  activities 
of  the  organization.  Those  fixed  charges  which  per- 
tain to  the  ])roduction  plant  have  been  discussed  in  re- 
lation to  plant  and  equipment.  Certain  fixed  charges 
not  innnediately  connected  with  production  operations 
may  best  be  considered  as  a  part  of  general  expense. 
Thus  depreciation,  interest,  taxes,  and  insurance  are 
elements  of  expense  also  in  relation  to  the  plant  and 
equi|)ment  of  the  administrative  organization,  such  as 
buildings,  office  and  laboratory  equipment,  instru- 
ments,  machines,   and   similar   items. 

In  the  practical  application  of  cost  keepmg,  iixed 
charges  are  considered  only  insofar  as  they  aid  in  the 
determination  of  efficiency,  and  their  inclusion  as  an 
item  of  cost  in  a  question  of  accounting.  Where  fixed 
charges  result  from  methods  of  financing  rather  than 
the  methods  of  doing  the  work  they  belong  to  the 
field  of  bookkeei)ing  and  not  cost  keeping.  Thus, 
where  a  county  issues  bonds  for  road  improvement  the 
interest  is  a  fixed  charge  which  must  be  paid  and  so 
increa.ses  the  total  outlay  for  the  improvement,  but 
has  no  relation  to  the  efficiency  with  which  the  work 
is  executed,  and  is,  therefore,  a  matter  of  bookkeeping 
and  not  cost  keeping.  Where  two  crews  are  engaged 
in  excavation,  one  with  power  tools  and  the  other  with 
hand  tools,  fixed  charges  are  of  prime  importance  to 
the  cost  keeper  for  the  purpose  of  determining  effici- 
ency and  the  cost  of  operation  in  each  case. 

It  is  customary  among  contractors  to  include  all 
fixed  charges  as  a  part  of  the  expense  of  work,  and 
therefore  they  appear  in  the  unit  prices  of  their  item- 
ized bids.  In  making  up  his  estimates  on  unit  prices 
to  check  against  submitted  bids,  the  engineer  therefore 
should  include  among  other  fixed  charges  interest  on 
capital  invested  in  plant  and  on  necessary  operating 
capital,  for  materials,  pay  roll,  and  deferred  payments. 

Considerations  of  fixed  charges  are  also  important 
in  the  selecting  of  equipment  and  determining  upon 
types  of  improvements.  These  considerations  are, 
however,  within  the  fields  of  engineering  economics 
and  not  cost  keeping,  although  cost  data  have  a  most 
important  part  in  the  final  determination. 

HIGHWAY  COST  ANALYSIS 
An  analytical  chart  has  been  prepared  to  place  be- 
fore the  reader  in  concise  and  convenient  form  a  sum- 
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mary  of  the  foregoing  discussion  of  cost  elements  ap- 
plied to  road  work,  and  to  show  the  relation  between 
the  cost  elements  and  the  final  cost  of  the  j)roject  as 
expressed  in  totals  and  by  units.  The  first  column  of 
the  chart  contains  the  four  l)asic  elements  of  cost.  Op- 
posite each  clement,  in  the  second  column,  are  the 
classes  of  expenditure,  such  as  direct,  indirect,  etc.  The 
third  column  shows  in  detail  the  specific  application  of 
the  cost.  Example,  *'for  materials,"  "for  labor,"  ''sup- 
erintendence," etc.  The  fourth  column  contains  a  tabu- 
lation of  the  class  of  product  resulting  from  the  cost 
outlay,  such,  for  exam))le,  as  construction,  mainteiv 
ance,  right  of  way,  etc.  The  fifth  colunni  c<jntains  the 
final  cost  and  i>resents  it  hy  units,  by  project,  etc. 
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UNITS  OF  MEASUREMENT 
Care  should  be  taken  in  selecting  the  units  on  which 
to  collect  cost  data.  Too  many  and  varied  units  will 
make  the  system  cumbersome  and  expensive,  while  too 
few  may  im])air  its  value  seriously.  Furthermore,  the 
units  of  measurement  adopted  for  any  cost-keeping 
system  or  ])roject  must  be  definite,  expressive,  readily 
obtainable,  and  familiar.  Thus,  for  example,  the  ton 
and  the  cubic  yard  as  applied  to  broken  stone  are  defi- 
nite units  and  afford  a  ready  and  accurate  comparison, 
but  the  square  yard  when  applied  to  a  finished  mac- 
adam road  is  indefinite  until  additional  information  as 
to  the  depth  of  the  material  is  available.  Similarly, 
many  units,  such  as  wheelbarrow,  wagon,  truck,  or 
carload,  while  often  convenient  units  of  count  in  the 
field,  are  indefinite  and  always  should  be  reduced  to 
definite  comparable  units,  such  as  cubic  yard  or  ton. 

The  units  selected  must,  so  far  as  possible,  be  ex- 
pressive of  definite  operations.  Thus,  while  in  engi- 
neering construction  the  cubic  yard  is  a  very  common 
unit  upon  which  contract  prices  are  based,  it  frequently 
is  a  very  uncertain  unit  of  performance,  as  it  is  a  com- 
I)osite  of  other  units.  For  example,  in  rock  excavation 
there  are  involved  the  following  ojierations:  (1)  Drill- 
ing, (2)  bla.sting,  (3)  breaking  large  chunks,  (4)  load- 
ing into  carts,  wagons,  cars,  or  the  like,  (5)  transport- 
ing, (6)  dumping. 

The  important  item  of  drilling  depends  largely  on 
the  necessary  spacing  of  the  drill  holes,  which  varies 
in  the  different  kinds  of  rock  and  in  different  kinds  of 
excavation.  Clearly,  then,  the  linear  foot  of  drill  holes 
is  the  unit  for  measuring  the  output  of  the  drillers,  and 
not  the  cubic  yard.     Transporting  the  rock  is  largely 


a  function  of  distance ;  hence  the  unit  of  transportation 
cost  .should  be  the  ton  or  yard  carried  100  feet  or  1 
mile,  and  not  the  cubic  yard  without  the  factor  of  dis- 
tance. 

The  units  must  be  obtainable  readily  or  the  cost 
of  collecting  the  necessary  data  will  be  t(Kj  high.  Thus, 
f(jr  example,  to  obtain  the  exact  cubic  yardage  and  the 
distance  it  was  moved  in  preparing  the  subgrade  for 
a  macadam  road  with  a  road  machine  would  be  not 
only  difficult,  but  cxj)ensive.  Hence  for  this  class  of 
work  the  readily  obtainable,  though  less  definite,  unit 
of  the  square  yard   usually  is  adopted. 

That  the  full  value  of  the  cost-keeping  system  may 
be  realized,  the  units  in  which  the  data  are  expressed 
must  be  familiar  to  those  charged  with  their  collection 
as  well  as  to  those  who  are  to  i)rofit  from  their  use. 
Thus,  the  cubic  meter  is  as  definite  a  unit  for  mea.sur- 
ing  earthwork  and  generally  as  readily  obtainable  as 
the  cubic  yard,  but  to  the  average  roadman  it  has  little 
or  no  meaning  until  translated  into  the  terms  in  which 
he  is  accustomed  to  think.  If  any  one  of  two  or  more 
units  otherwi.se  would  answer  equally  well,  the  one 
most  familiar  and  generally  usejl  always  should  be 
adopted. 

There  are  many  units  so  closely  related  to  the  de- 
sired unit  of  measurement  that  with  very  little  com- 
putation they  can  be  transformed  into  the  desired  unit. 
For  exanii)le,  the  knowledge  of  the  mixture  of  the  con- 
crete are  functions  which  at  once  determine  the  amount 
of  sand  and  stone  used. 


Montreal  Builders  Discuss  Conference  Plans 

AT  a  special  meeting  of  the  Montreal  Buildcr.s' 
E.xchange,  the  subjects  of  labor  conditions  and 
workmen's  compensation  were  considered.  Mr. 
J.  P.  Anglin,  who  presided,  referred  to  the  un- 
settled condition  of  the  building  trade,  due  to  the  war, 
and  suggested  that  work  might  be  done  on  parallel 
lines  to  that  of  the  recently  formed  National  Federa- 
tion of  Building  Industries,  Philadelphia. 

Mr.  W.  E.  Ramsay,  in  pointing  out  that  the  inter- 
ests of  general  contractors,  sub-contractors  and  supply 
men  were  practically  identical,  said  that  the  watch- 
word should  be  co-operation,  co-ordination,  and  lib- 
erality with  one  another. 

On  the  subject  of  female  labor,  the  president  stated 
that  the  directors  of  the  Exchange  recommended  that 
this  be  brought  before  the  conference  to  be  held  in 
Ottawa  on  November  26,  27  and  28. 

Mr.  Irving  was  of  the  opinion  that  the  entire  labor 
situation  should  be  discussed  and  he  hoped  that  some 
plan  would  be  evolved  in  the  direction  of  making  labor 
more  efficient. 

The  following  committee  was  appointed  to  draft  a 
resolution  on  the  subject  to  be  submitted  to  the  Otta- 


The  Kaiser  is  Watching  You — Disappoint  him. 


\va  conference— Messrs.  Irving,  Munn,  Locker  and 
Fussing.  The  same  committee  will  take  steps  to  sub- 
mit the  subject  of  workmen's  compensation  to  the  con- 
ference, with  a  view  to  having  the  various  compensa- 
tion acts  throughout  the  Dominion  made  uniform  in 
tluir  operation,  so  that  contractors  competing  from 
different  provinces  would  be  on  the  same  level.  Twelve 
hundred  invitations  to  the  C^ttawa  conference  have 
been  sent  out. 
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Essentials  of   Proper    Construction 


—  By  J.  W.  Rollins' 


SUBMERGED  concrete  structures  are  chiefly 
bridge  piers,  wall  footings,  foundations,  lock  or 
dock  work,  or  are  of  similar  character,  generally 
involving  large  quantities  of  mass  concrete  usu- 
ally without  reinforcement.  It  is  mostly  placed  in 
large,  simple  forms  without  complicated  or  delicate 
parts  and  does  not  require  special  finish  or  extreme 
accuracy  of  position  or  dimension. 

Such  concrete  is  ordinarily  required  principally  to 
have  mass,  weight,  stability,  and  compressive  strength 
and  to  have  uniform  good  quality,  solidity,  and  to  be 
continuous  and  reliable.  It  is  not  often  required  to 
have  special  properties  for  resisting  the  action  of 
fresh  or  salt  water,  waves,  tidal  action,  or  river  cur- 
rents. If  exposed  to  impact  and  abrasion  by  floating 
bodies  it  may  be  protected  by  breakwaters,  wood 
sheathing,  or  other  devices.  On  pier  work  it  is  desir- 
able to  face  the  concrete  with  cut  stone  from  a  distance 
of  two  or  three  feet  below  low  water  to  as  great  a 
height  above  high  water.  This  is  desirable  not  only  as 
a  protection  against  ice  and  drift  but  to  avoid  the  pos- 
sibility, which  can  never  be  wholly  eliminated,  of  dis- 
integration of  the  concrete.  The  physical  properties 
and  the  methods  of  mixing  and  handling  submerged 
concrete  do  not  differ  from  those  suitable  for  other 
forms  of  mass  concrete  except  that  it  is  necessary  to 
provide  methods  of  placing  it  that  will  prevent  the 
cement  from  being  washed  out  before  the  concrete  sets, 
to  preserve  its  integrity  while  .soft,  and  to  be  sure  that 
it  is  properly  placed,  completely  filling  the  forms,  and 
making  a  .solid  mass  by  the  use  of  regular  methods  that 
give  reliable  results  even  for  operations  that  are  con- 
ducted out  of  sight.  When  concrete  is  properly  de- 
posited under  water  through  a  tremie  or  a  bottom- 
dump  bucket  protected  by  cofiferdam  or  caisson  walls, 
there  is  little  reason  to  fear  washing  of  the  cement. 
The  actual  cost  of  mixing  and  placing  submerged  con- 
crete, aside  from  the  construction  of  forms,  cofTerdams, 
tremies,  and  special  plant,  is  no  greater  than  that  of 
mixing  and   depositing  concrete  above   water. 

Structures  that  are  to  be  submerged  in  service  may 
sometimes  be  built  in  the  dry  or  partly  in  the  dry,  as 
when  they  are  built  in  cofferdams  that  are  completely 
unwatered  before  concreting  is  commenced  or  com- 
pleted, in  which  case  ordinary  land  methods  are  fol- 
lowed. In  other  cases  the  structures  may  be  built  in 
cofTerdams  which  are  not  completely  unwatered  and 
a  considerable  quantity  of  concrete  may  be  deposited 
in  them  under  water,  thus  sealing  the  cofiferdam  and 
forming  a  watertight  bottom  permitting  the  subsequent 
unwatering  of  the  cofiferdam  and  the  placing  of  the  rest 
of  the  concrete  by  ordinary  methods.  Another  method 
which  has  recently  been  greatly  improved  is  for  the 
construction  of  piers  and  similar  structures  in  floating 
coflferdams  where  the  concrete  is  protected  from  the 
water,  although  sunk  far  below  its  level  to  final  posi- 
tion on  the  previously-prepared  foundation.  There  are 
also  structures  that  are  wholly  concreted  in  the  water, 
involving  various  methods  for  handling  and  deposit- 
ing the  concrete,  some  of  which  correspond  with  those 
used  in  cofiferdam  work. 

Concrete  that  is  to  be  deposited  in  the  water  before 
it  sets  should  never  be  mixed  leaner  than   1 :2 :4.     It 
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should  have  a  mushy  consistency  intermediate  between 
that  of  the  old-fashioned  dry  concrete  that  required 
heavy  tamping  to  flush  it  and  the  ordinary  wet  con- 
crete that  is  made  thin  for  spouting.  Gravel  is  a  much 
more  satisfactory  aggregate  for  it  than  is  crushed  stone, 
particularly  when  it  is  placed  with  a  tremie,  because 
the  rounded  corners  of  the  pebbles  make  for  easy  flow- 
ing and  diminish  the  friction  and  the  liability  of  chok- 
ing. 

The  location  and  arrangement  of  the  mixing  plant 
and  the  method  of  handling  the  concrete  from  the  mixer 
depend  on  circumstances,  particularly  the  facilities  for 
delivering  aggregate,  whether  by  land  or  water.  If  by 
water,  as  for  an  ordinary  job  of  bridge  piers,  seawall, 
or  the  like,  a  floating  plant  is  generally  more  satisfac- 
tory on  account  of  the  facility  of  unloading  the  .sand,  . 
gravel,  and  cement  barges  and  the  ease  and  rapidity 
with  which  the  whole  plant  can  be  moved  to  deliver 
concrete  to  successive  units  of  the  structure.  The  float- 
ing plant  can  also  be  transferred  from  job  to  job  in  the 
same  locality  or  can  even  be  moved  a  long  distance  in 
the  open  sea  with  remarkable  safety  and  economy  and 
does  not  require  loading  and  unloading  on  railway  cars 
or  trucking  from  i)lace  to  place. 

On  the  contrary,  when  materials  are  delivered  by 
rail  or  trucks,  or  where  the  water  is  very  shallow  or 
an  existing  bridge  or  viaduct  aflfords  transportation  fa- 
cilities there  are  occasions  where  materials  can  be  most 
convenientlv  and  economically  handled  by  a  service 
track  alongside  the  work  and  the  mixing  plant  may 
either  be  built  on  piles  or  falsework  at  some  point  of 
this  track  or  may  be  installed  on  shore  and  delivered 
to  cars  on  the  track  or  in  some  cases  to  long-span  cable- 
ways  carrying  large  concrete  buckets  to  dififerent  parts 
of  the  work.  In  most  cases,  whatever  type  of  general 
distribution  is  selected,  the  final  delivery  of  the  con- 
crete buckets  to  the  forms  is  generally  most  satisfac- 
torily effected  by  a  simple  derrick  system  unless  con- 
ditions are  such  as  to  favor  spouting  from  hoisting 
towers. 

Foundations 

Concrete  for  the  foundations  or  footings  of  sub- 
merged structures  may  be  placed  in  large  mases  di- 
rectly on  the  bottom  of  the  excavation  or  in  direct  con- 
tact with  sand,  gravel,  hardpan,  or  rock,  or  it  may  be 
placed  on  s|>ecial  foundations,  such  as  piles  or  grillages, 
or  the  concrete  may  be  used  to  level  up  the  irregular 
bottom  or  to  furnish  continuous  bearing  for  another 
part  of  the  structure  or  to  fill  cavities  and  close  leaks 
in  cribs  or  cofferdams.  If  a  large  amount  is  deposited 
it  should  be  deposited  in  a  continuous  layer  2  or  3-inch 
thickness  extended  back  and  forth  over  the  entire  area 
with  considerable  uniformity. 

When  an  irregular  surface  is  to  be  leveled  up  to 
veceive  a  superstructure  or  provide  accurate  bearing 
for  timber  or  masonry,  it  may  be  necessary  to  level  the 
surface  of  the  concrete  with  a  screed  or  drag  or  by  a 
straightedge  moving  on  templates  handled  or  inspected 
bv  a  diver.  A  diver  may  also  be  required  to  fill  small 
cavities  or  stop  leaks  around  the  cribs  or  cofferdams 
or  sheeting  and  he  may  build  up  footings  or  close  open- 
ings advantageouslv  by  the  use  of  concrete  made  not 
leaner  than   1:2:3  and  filled  in  burlap  bags  of  about 
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3  cubic  feet  cajiacity,  carefully  set  in  position.  These 
bags  can  be  laid  u|)  like  rubble  masonry  and  are  so 
plastic  that  they  i)ack  toj,'ether  into  a  solid  mass  with 
few  or  no  interstices  and  these  quickly  tilled  by  the 
mortar  that  exudes  throuf^h  the  minute  oiienings  in  the 
cloth,  making  a  practically  watertight  mass  in  which 
the  burlap  forms  a  permanent  reticulated  fabric.  Work 
of  this  natur<;  can  be  done  so  well  that  if  blasted  after 
it  has  set,  the  mass  will  break  through  the  bags  rather 
than  between  them.  Foundations  of  this  .sort  have 
been  extensively  and  satisfactorily  u.sed  to  make  foot- 
ings on  the  slo])ing  surface  of  irregular  rock  bottom  for 
huge  concrete  blocks  in  the  seawalls  built  by  the  De- 
partment of  Docks,  New  York  City.  The  use  of  con- 
crete in  paper  bags  for  similar  purposes  has  been  pro- 
l)osed,  but  is  objectionable  on  account  of  the  danger 
that  the  pai)er  would  not  fullv  dissolve  and  might  pro- 
duce injurious  laminations  in  the  concrete  and  also 
prevent  the  thorough  distribution  of  the  mortar  to  hll 
interstices  and  make  a  solid  mass. 

Bottom-Dump  Buckets 

Concrete  cannot  be  successfully  dumjjcd  into  the 
water  frt)m  a  i)oint  above  the  surface,  nor  can  it  be 
de])<)sited  below  the  surface  in  an  ordinary  tilting 
bucket  with  good  results  since  the  combined  action  of 
the  water  and  of  gravity  will  ipiickly  separate  the 
coarse  and  fine  material  and  wash  away  the  cement, 
making  a  very  poor  and  unreliable  mass  that  may  often 
be  little  more  than  irregular  layers  and  pockets  of  .sand 
and  gravel. 

The  oldest  and  commonest  way  of  depositing  con- 
crete under  water  is  by  means  of  a  bottom-dumping 
bucket  which,  if  properly  constructed  and  operated  ,can 
give  good  results  under  widely  ditifering  conditions, 
])articularly  in  comparatively  small  areas.  This  meth- 
od is  in  almost  universal  use  for  various  purposes,  es- 
pecially for  filling  pockets  and  dredge-wells  in  cribs. 
The  walls  of  the  buckets  generally  extend  vertically  be- 
low the  closed  bottom  and  should  always  be  designed 
so  that  the  buckets  may  be  firmly  seated  while  the 
doors  are  closed  and  that  opening  them  may  permit 
the  concrete  to  descend  and  spread  laterally  by  gravity 
as  the  bucket  is  released  and  is  hoisted  clear  of  the 
concrete.  The  buckets  should  be  automatic  .so  that 
as  .soon  as  they  are  suj^ported  on  the  bottom  and 
tension  on  the  hoist  line  is  released  they  will  open  of 
themselves  and  permit  the  concrete  to  How  out  and 
take  its  natural  level. 

For  submerged  concreting  it  is  important  that  the 
buckets  should  be  open  at  the  top  since  this  does  not 
cause  any  injurious  washing  and  does  prevent  the 
tendency  that  exists  for  the  formation  of  a  partial 
vacuum  when  the  concrete  is  discharged  if  the  top  is 
tightly  closed.  This  vacuum  interferes  with  the  rapid 
emptying  of  the  bucket  and  if  the  top  is  closed  the 
weight  of  the  concrete  in  the  partly-emptied  bucket 
will  eventually  become  less  than  the  exterior  hydro- 
static pressure  causing  the  water  to  be  forced  up 
through  the  concrete  remaining  in  the  bottom  of  the 
bucket   and    thus    washing   and    seriously    injuring    it. 

This  action  was  conclusively  demonstrated  by  ex- 
periments made  in  Boston  to  determine  the  proi)er 
kind  of  bucket  to  be  used  for  depositing  concrete  for 
the  thin  facing  of  a  wooden  crib  |Mer.  When  a  l)ucket 
with  a  closed  to])  was  used  to  place  concrete  below  the 
surface  of  the  water  in  a  large  ex])erimental  tank,  the 
concrete  was  entirely  destroyed  I)y  washing  and  the 
material  deposited  formed  loose  strata  of  sand  and 
gravel.     When  tlie  top  of  the  bucket  was  opened,  no 


further   difficulty    was   experienced   and   the   concrete 
was  found  to  be  strong  and  uniform. 

In  depositing  concrete  under  water  it  is  essential 
to  handle  it  in  the  largest  possible  masses  and  with 
the  least  possible  exposure  to  the  water.  Hottom-flaj) 
buckets  should  therefore  be  made  as  large  as  the  con- 
tractor's i)lant  can  fill  and  handle  if  the  dimensions 
of  the  forms  will  jjermit.  The  size,  of  coures,  depends 
on  the  conditiims,  character  and  dimensions  of  the 
work  and  may  well  be  as  great  as  4  or  5  yards  under 
suitable   conditions. 

Tremie  Concreting 

Where  there  is  considerable  lateral  clearance  and 
a  large  mass  of  concrete  to  be  deposited  under  water, 
exceedingly  good  results  can  be  attained  by  the  use 
of  a  tremie  properly  designed  and  operated.  To  use 
this  method  successfully  it  is  essential  to  provide  and 
deliver  concrete  in  sufficient  quantities  to  keep  the 
tremie  used  always  filled  and  to  handle  it  with  such 
skill  that  the  concrete  is  di.scharged  from  the  bottom 
and  distributed  over  the  surface  without  being  ob- 
structed and  without  breakin-^  the  seal  and  permit- 
ting the  water  to  enter  the  tremie. 

In  commencing  o])erations  the  tremie  is  at  first  full 
of  water  and  the  concrete  first  deposited  in  it  falls 
through  the  water  and  is  washed,  and  must  generally 
be  allowed  to  escape.  It  is  therefore  of  little  worth 
until  all  the  water  has  been  exj>elled  from  the  tremie 
and  the  bottom  closed  by  the  concrete,  permitting  the 
upper  ])ortion  to  be  maintained  full  of  good  concrete 
that  gradually  escapes  from  the  bottom  of  the  tube, 
with  little  or  no  contact  with  the  water  until  it  spreads 
out  on  the  surface. 

In  order  to  effect  the  i)roper  distribution  of  con- 
crete the  tremie  should  be  uninterruptedly  moved 
back  and  forth  horizontally,  deiiositing  a  regular  con- 
tinuous course  of  concrete  of  uniform  thickness  with- 
out changing  the  elevation  until  the  tremie's  course  is 
completed. 

Whenever  the  tremie  is  raised  at  the  end  of  a 
shift  or  on  account  of  an  obstacle  there  is  danger  of 
losing  the  charge  which  becomes  a  much  more  serious 
matter  as  the  total  mass  of  concrete  increases,  there- 
fore for  bridge  piers  and  other  structures  having  a 
horizontal  area  of  less  than  200  square  feet  where  the 
difficulty  of  handling  the  tremie  is  increased  and  the 
effect  of  losing  2  or  3  yards  of  concrete  is  gravest,  it 
is  better  to  deposit  the  concrete  with  a  bottom-dump 
bucket  and  to  place  it  all  in  one  continuous  operation 
if  the  forms  are  strong  enough  to  resist  the  pressure. 

In  large  piers  where  concrete  is  deposited  over  a 
considerable  horizontal  area,  the  necessity  of  continu- 
ous work  on  a  monolithic  structure  is  less  and  there  is 
little  if  any  disadvantage  in  executing  it  with  sep- 
arate days'  work  even  though  they  have  irregular  con- 
struction joints  between  them. 

In  tremie  work  it  is  very  important  to  have  a  large 
tremie,  easily  and  quickly  handled,  and  to  maintain  an 
abundant  supply  of  concrete  under  perfect  control  to 
secure  regular  operations  and  the  best  results.  In 
manv  jobs  the  tremies  are  handled  more  or  less  care- 
lessly by  derricks  or  may  even  be  shifted  by  hand. 
making  it  impossible  to  control  them  accurately  and 
steadily  and  therefore  difficult  to  maintain  the  seal  at 
the  bottom.  A  well-designed  tremie  plant  properly 
installed  and  operated  is  capable,  under  favorable  con- 
ditions, of  ])lacing  concrete  as  well  under  water  as  it 
can  be  placed  in  the  ojien. 

An  interesting  example  is  that  of  the  substructure 
for  the  Cambridge  bridge  across  the  Charles  River, 
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Boston.  The  concrete  piers  were  of  almost  unpre- 
cedented size,  some  of  them  being  as  large  as  62>^  by 
207  ft.,  with  footings  30  ft.  below  high  water  level  an^ 
a  pile  foundation  enclosed  by  a  cofTerdam  of  6-inch 
sheeting.  The  size  and  importance  of  the  construction 
which  involved  placing  thousands  of  yards  of  concrete 
under  water,  permitted  the  installation  of  an  admir- 
able system  of  concreting  which  was  done  with  a  coni- 
cal tremie  about  35  ft.  long,  made  in  sections  5  ft.  long, 
connected  through  outside  flange  joints.  The  tremie, 
18  inches  in  diameter  at  the  top,  and  24  inches  at  the 
bottom,  was  suspended  from  a  hopper  car  of  6  yards 
capacity  traveling  from  end  to  end  of  a  transverse 
bridge  that  rolled  on  longitudinal  tracks  extending  the 
full  length  of  the  cofferdam  and  thus  commanding  all 
parts  of  its  area. 

The  hopper  was  kept  constantly  filled  with  con- 
crete which  was  discharged  through  a  bottom  gate 
as  the  car  was  moved  continuously  on  its  bridge  by 
a  small  engine.  The  concrete  was  deposited  at  the 
rate  of  about  40  yards  per  hour,  thus  placing  one 
course  of  concrete  the  full  width  of  the  coiiferdam  in 
about  2  hours,  and  traveling  the  full  length  of  the  cof- 
ferdam in  about  two  full  9-hour  shifts  on  successive 
days.  This  resulted  in  the  surface  of  each  course  pre- 
senting a  series  of  transverse  ridges  or  corrugations 
which  were  considered  unobjectionable  as  they  served 
to  key  successive  courses  together.  All  the  concrete 
in  each  course  was  thoroughly  bonded  together  as  one 
transverse  line  did  not  set  before  the  next  was  deposit- 
ed in  contact  with  it.  In  this  case  the  concrete  was 
so  little  impaired  by  the  water  that  when  the  coffer- 
dam was  pumped  out  to  an  elevation  of  6  feet  below 
high  level  not  a  yard  of  laitance  was  discovered. 

Laitance 

When  concrete  is  improperly  deposited  under  wa- 
ter considerable  difficulty  and  often  serious  damage  is 
likely  to  result  from  the  formation  of  laitance  on  top 
of  successive  courses  of  concrete.  This  prevents  the 
bonding  of  the  concrete,  makes  cavities  and  weak  sec- 
tions in  the  mass,  impairs  the  integrity  of  the  whole, 
and  causes  delay  and  expense  for  its  removal. 

If  the  concreting  is  interrupted  more  than  a  few 
hours  or  if  it  is  washed  soon  after  or  during  deposition, 
or  if  a  disproportionate  surface  is  exposed  to  the  wa- 
ter, laitance  is  liable  to  accumulate  in  such  quantity  as 
to  make  necessary  its  removal  by  dredging,  scraping, 
pumping,  or  other  methods  before  additional  concrete 
is  placed. 

When  concreting  is  continuous  except  for  cessation 
from  night  until  next  morning,  and  when  the  concrete 
is  properly  protected  during  deposition  and  compar- 
atively small  amount  of  laitance  developed  is  so  soft 
and  thin  that  the  heavier  new  concrete  deposited  when 
work  is  resumed  forces  it  to  the  top,  prevents  it  from 
being  accumulated  or  retained  in  the  interior  of  the 
mass,  and  permits  it  to  be  disregarded  until  the  com- 
pletion of  the  work,  when  the  limited  accumulations 
have  all  been  forced  to  the  top  and  may  easily  be  re- 
moved at  a  single  operation  before  or  after  un- 
watering. 

In  the  case  of  a  bridge  pier  where  an  8  x  12-foot 
pocket  about  130  feet  deep  was  required  to  be  filled 
up  to  a  height  of  80  feet  by  the  tremie  method,  the 
lateral  clearance  was  so  small  that  it  was  necessary 
to  raise  the  tremie  instead  of  moving  it  transversely 
to  discharge  the  concrete  and  it  was  very  difficult  to 
keep  it  filled  with  concrete.  These  conditions  involved 
the  accumulation  of  such  a  great  quantity  of  laitance 


that  when  the  work  was  completed  it  was  8  feet  deep 
above  the  surface  of  the  good  portion  of  the  concrete 
and  was  dredged  out  and  removed  in  buckets  at  con- 
siderable  expense. 

Sinking  Concrete  in  a  Floating  Cofferdam 
In  order  to  avoid  depositing  concrete  under  water 
the  submerged  footings  of  bridge  piers  have  often  been 
built  on  a  permanent  wooden  grillage  with  detachable 
cofferdam  sides  forming  a  sort  of  boat  moored  in  posi- 
tion above  the  prepared  foundations.  The  concrete  is 
deposited  in  the  dry,  filling  the  coiiferdam  or  a  form 
contained  therein,  and  gradually  sinking  the  cofferdam 
until  at  last  the  grillage  attains  permanent  bearing  on 
the  foundation,  after  which  the  concrete  is  carried 
up  above  water  level  and  the  sides  of  the  cofferdam  or 
the  form,  or  both,  may  be  removed  and  the  super- 
structure built   in   the   ordinary   way. 

This  method  formerly  involved  the  construction  of 
a  costly  grillage  consisting  of  several  courses  of  heavy 
timber  drift-bolted  together  and  sunk  to  Ijearing  on 
the  leveled  bottom  or  on  submerged  pile  tops.  On  ac- 
count of  the  expense,  the  difficulty  of  inaking  the  gril- 
lage watertight,  and  the  lack  of  strength  of  a  large 
grillage,  the  timber  platform  has  recently  been  re- 
placed by  a  special  reinforced  concrete  platform  of  the 
same  size,  strengthened  with  longitudinal  and  trans- 
verse ribs  or  walls  giving  it  any  required  degree  of 
rigidity. 

The  exterior  reinforcement  ribs  were  arranged  to 
make  the  walls  of  a  shallow  caisson  deep  enough  to 
float.  This  caisson,  built  on  shore,  was  launched  like 
a  scow  and  to  it  were  attached  sectional  wooden  cof- 
ferdam sides  bolted  together  through  their  flanges  and 
secured  to  the  concrete  slab  by  vertical  sectional  hook 
and  screw  bolts  detachable  from  above.  The  joints 
were  carefully  caulked  and  no  difficulty  was  ex|)eri- 
enced  in  keeping  the  interior  dry  while  it  was  filled 
with  concrete  that  eventually  sank  it  to  bearing  on  the 
pile  foundation.  As  the  cofferdam  sank,  the  corner 
bolts  through  the  walls  were  removed,  becoming  un- 
necessary as  the  unbalanced  external  water  pressure 
held  the  wall  panels  firmly  in  contact.  After  the  con- 
crete was  placed  to  about  water  level  the  large  side 
panels  were  detached  and  removed  for  use  on  succes- 
sive piers. 

This  method,  which  was  applied  to  an  important 
railroad  bridge  in  Maine,  was  found  very  satisfactory 
and  economical  and  not  only  saved  a  large  amount  of 
valuable  timber  that  would  otherwise  have  been  used 
for  the  construction  of  the  grillage  but  provided  for 
uniform  concrete  construction  of  the  pier  down  to  the 
pile  foundation  and  saved  time  and  materials  by  using 
the  cofferdam  over  and  over  again.  Where  conditions 
permit  the  application  of  this  type  of  pier  construction, 
it  is  likely  to  be  much  more  desirable  than  depositing 
concrete  by  tremie  or  bucket  under  water  and  is 
cheaper  and  more  rapid  than  the  construction  of  sheet 
pile  or  crib  cofferdams  and  then  unwatering  them  and 
finally  removing  them. 

Depositing  Concrete  on  Pile  Tops 

When  pier  footings  are  concreted  directly  on  pile 
tops  without  intervening  grillages  it  is  often  possible 
to  secure  a  better  bond,  a  stronger  pier,  and  more  ec- 
onomical and  rapid  construction  under  favorable  con- 
ditions than  when  the  pier  is  supported  on  a  grillage 
which  cannot  secure  perfectly  uniform  and  equal  bear- 
ing on  all  of  the  piles.  When  the  grillage  is  omitted 
and  the  concrete  filled  in  directly  on  and  around  the 
pile  tops  it  not  only  secures  uniform  bearing  on  them 
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but  is  also  sii])])ortc(l  (in  tin:  hottcjni  iK'twccii  the  i)iles, 
tluis  utilizing  tlic  I'utire  foundation  area.  In  such  cases 
the  piles  should  not  project  more  than  3  or  4  feet  at 
the  most,  above  the  bottom  of  the  concrete  and  it  is 
better  to  drive  piles  in  alternate  rows  and  cut  them 
ofi'  and  then  drive  the  remainder  of  the  piles  and  cut 
them  off  about  2  feet  higher,  than  it  is  to  cut  ofi  all 
piles  at  the  same  elevation.  The  advantage  of  cutting 
off  at  two  elevations  is  that  it  is  much  easier  to  cut 
them  so  than  it  is  to  cut  them  in  the  narrow  space 
when  they  are  all  at  the  same  elevation,  and  it  is  much 
easier  to  fill  the  spaces  l)etween  the  piles  solid  with 
concrete,  besides  which  the  staggered  tops  occurring 
in  different  planes  weaken  the  concrete  less  than  if 
they  were  all  at  the  same  level,  thus  diminishing  the 
cross-section  much  more. 

In  designing  detachable  su1)mers>'ed  concrete  forms, 
as  in  designing  the  walls  of  detachable  cofferdams,  it 
is  desirable  to  make  them  in  sections  or  panels  as  large 
and  solid  as  possible  up  to  15  or  20  tons,  according  to 
handling  facilities.  The  courses  should  be  generally 
from  15  to  20  feet  high,  bolted  together  successively 
through  their  flanges  and  the  whole  connected  to  the 
bottcjiii  by  full-length  hook  bolts  oi)erated  from  above. 

When  a  concrete  pier  does  not  have  a  pile  founda- 
tion to  anchor  it  and  the  lower  part  of  it  is  deposited 
under  water  in  a  cofferdam  the  submerged  concrete 
should  fill  the  cofferdam  u])  to  about  one-third  of  its 
height  to  give  it  sufficient  weight  to  more  than  coun- 
terbalance the  possible  upward  hydrostatic  ])ressure 
when  the  cofferdam  is  ])um])ed  out.  Otherwise  there 
is  danger  that  the  bottom  may  be  floated  up  and  seri- 
ous damage  result  when  the  cofferdam  is  unwatered. 


Tile  Pipe  Versus  Iron  Pipe  for  Drains 


By  Osborne  Smith.  F.R.I.B  A.,  F  R.  San.  I. 

IT  is  a  \ery  sweeping  statement  to  imply  that  any- 
one who  suggests  using  tile  pipe  for  drains  in- 
side  a   building   knows    nothing   of   sanitation. 

Salt  glazed  vitrified  socketted  pipes  have  been  used 
for  many  years  and  are  still  being  used  with  perfect 
satisfaction  in  cities  where  modern  sanitation  is  above 
reproach.  The  alignment  of  the  pii)es  remains  true, 
and  they  will  hold  up  to  the  water  test.  Iron  drains 
in  these  cities  are  the  exception  rather  than  the  rule. 
The  tile  drains  in  these  cities  are  preferable  to  the 
iron  drains  laid  in  some  parts  of  Toronto,  and  simi- 
lar cities. 

The  difference  occurs  princijially  in  the  methods 
adopted  in  laying  the  ]ii])es. 

No  drain,  whether  of  iron  or  of  tile  pipe,  will  re- 
main efficient  unless  laid  upon  a  solid  foundation  and 
with  jjcrfect  joints. 

To  lay  iron  drains  on  bare  ground  and  maintain 
a  true  invert  is  next  to  impossible,  but  to  lay  a  tile 
drain  thus  is  courting  disaster. 

It  does  not  seem  to  be  fully  realized  that  a  drain, 
esjiecially  when  laid  to  a  slight  inclination,  say  1  in 
50  and  less,  must  have  a  true  invert,  otherwise  (lei)res- 
sions  will  be  formed  which  will  retain  sewage  and 
water.  As  soon  as  a  flow  of  water  strikes  one  of  these 
depressions  its  velocity  is  almost  entirely  checked  so 
that  the  flow  afterwards  is  due  only  to  the  inclination 
of  the  drain. 

If  a  tile  drain  be  truly  laid  on  a  bed  of  cement  con- 
crete and,  after  testing:,  banked  on  each  side  with  the 
same  material  it  will  rem.iiii  true  to  the  grade  speci- 


fied. The  concrete  bed,  or  other  solid  foundation,  not 
only  maintains  the  grade  of  the  drain,  but  it  enables 
the  workman  to  lay  the  pipe'  to  the  exact  gradient  re- 
([uired,  which  is  not  practicable  by  any  other  method. 
The  banking  up  at  the  sides  of  the  pipes  not  only 
strengthens  the  support,  but  protects  the  pipes  and 
joints  from  injury. 

The  jointing  of  tile  pipes  is  another  point  need- 
ing careful  attention.  The  admixture  of  sand  with 
the  cement  makes  a  porous  joint,  and  is  only  u.sed  by 
unskilled  persons  who  are  unable  to  select  the  cement, 
at  the  right  temperature,  to  prevent  bursting  of  the 
collars.  Oakum,  too,  is  another  expedient  to  assist 
in  securing  a  true  invert  and  to  prevent  cement  squeez- 
ing into  the  inside  of  the  pipe.  Should  the  oakum 
project  into  the  pipe  it  cannot  be  removed,  and  will 
cause  obstructions.  It  also  makes  the  pipe  joint  stand 
up  to  the  water  test  even  when  the  cement  joint  is 
defective.  Oakum  rots  in  time  and  leaves  cavities  in 
the  drain  for  accumulation  of  filth,  making  the  drain 
foul. 

A  well-made  cement  joint  fills  the  entire  annular 
space  between  the  outside  of  the  spigot  of  one  pipe 
and  the  inside  of  the  socket  or  hub  of  the  other,  as 
well  as  the  space  where  the  two  pipes  butt  together. 
'J'he  joint  should  be  finished  off  with  a  fillet  of  neat 
cement,  as  used  for  the  joint,  to  an  angle  of  45  de- 
grees to  the  side  of  the  pipe,  and  well  trowelled,  spe- 
cial attention  being  given  to  the  underside,  where  the 
leak,  if  any,  will  invariably  be  found. 

The  cleaning  out  of  the  cement,  which  exudes  in- 
to the  inside  of  the  i)ipe,  must  be  carefully  performed. 
A  close-fitting  wad  on  the  end  of  a  cord  is  the  best 
form  of  "badger"  for  this  purpose.  It  is  pulled  forward 
as  each  joint  is  completed. 

Slovenliness  in  laying  drains,  generally  may  be  at- 
tributed to  the  absence  of  any  ready  means  of  access, 
after  the  trenches  are  filled  in  for  examination  or  test- 
ing. Periodical  tests  and  inspections  would  appear  to 
be  unknown.  Anyone  who  gives  any  thought  to  the 
subject  must  admit  that  drains,  like  anything  else, 
need  attention  from  time  to  time,  be  they  of  iron  or 
any  other  material. 

A  well-glazed  tile  drain  does  not  corrode,  and, 
when  well  laid  and  jointed,  will  be  better  than  the 
cast  iron  soil  pipe  drain  in  general  use,  and  would  be 
less  costly.  The  disadvantages  of  using  tile  pipe  is 
the  difficulty  of  securing  competent  pipe  layers.  The 
joints  caimot  be  made  where  there  is  water  in  the 
trenches  or  during  frosty  weather,  and  a  defective 
joint  must  be  cut  out,  for  it  cannot  be  caulked  up  as 
with  the  lead  joint  in  iron  pipes. 

Iron  drains  have  fewer  joints.  They  can  be  laid 
in  atiy  weather  and  are  easily  made  watertight.  They 
do  not  require  a  continuous  bed  of  concrete,  but  should 
nevertheless  be  well  supported  behind  each  hub.  The 
support  should  be  formed  about  12  inches  long  of 
fresh  concrete  packed  carefully  under  the  pipe  and 
uj)  the  sides  after  the  alignment  has  been  adjusted 
and  checked. 

It  is  good  practice  to  retain  the  te.-ting  water  in 
the  drain  during  the  filling  in  of  the  ground  so  that 
any  leak  which  may  develop  will  be  at  once  noticed 
and  remedied,  thus  saving  expense  in  uncovering  the 
drain  later. 
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England  Plans  for  Demobilization 


THAT  England  is  not  unmindful  of  the  approach- 
ing time  of  demobilization  of  her  immense 
armies,  is  evidenced  by  the  following  article, 
reprinted  from  the  London  Times: 

While  this  is  highly  important  so  far  as  it  goes 
the  British  Government  has  a  Department  concerned 
with  the  still  more  important  and  difficult  task  of  ab- 
sorbing these  men  into  the  professional  and  industrial 
Hfe  of  the  state.  'Similarly  in  Canada  the  Department 
of  Soldiers'  Civil  Re-establishment  is  at  present  en- 
gaged in  an  analysis  of  the  industrial  capacities  and 
intentions  of  the  members  of  the  Expeditionary  Forces, 
in  order  that  measures  may  be  taken  to  prepare  the 
country's  industrial  organism  to  take  up  the  discharg- 
ed men  at  living  wages. 

A  .scheme  for  the  demobilization  of  the  army  after 
the  declaration  of  peace  has  been  prepared  by  the  War 
Office  in  conjunction  with  the  Ministry  of  Labor.  It 
has  been  rehearsed  by  small  bodies  of  troops,  and 
closely  watched  by  many  competent  military  observers 
for  flaws  of  detail. 

One  of  these  rehearsals  or  experimental  dispersals 
took  place  at  a  camp  not  very  far  from  London,  and 
occupied  twenty-four  hours.  In  that  time  a  number 
of  men  went  through  the  process  of  being  freed  from 
the  army  and  returned  to  civil  life.  They  remained 
soldiers ;  they  were  but  acting  a  part ;  but  everything 
was  done  under  the  same  discipline  and  with  the  same 
attention  to  particulars  as  would  have  obtained  if  the 
men  had  been  indeed  carrying  the  laurels  and  emolu- 
ment of  one  form  of  service  into  another. 

Before  following  them  through  the  process  of  re- 
lease it  may  be  as  well  to  describe  the  principles  of 
the  scheme.  Above  everything  it  recognizes  that  ours 
is  a  citizen  army,  and  that  citizens  are  men  with  homes. 
Then  it  is  based  on  the  assumption  that  men  who  have 
sacrificed  so  much  for  the  sake  of  their  country  are 
entitled  to  all  consideration  which  can  be  allowed 
them  consistently  with  the  common  good.  One  such 
consideration  is  a  holiday  at  the  nation's  expense.  Fun- 
damentally, it  realizes  that  there  would  be  no  kindness 
to  the  individual  and  no  advantage  to  the  community 
in  forgetting  that  the  soldier  has  to  earn  his  living 
after  resting  awhile  from  his  military  labors.  Not  mili- 
tary convenience  but  social  reconstruction  is  the  main- 
spring of  the  scheme.  The  Army  Council  and  the 
Labor  Ministry  are  allies.  The  result  of  their  co-oper- 
ation should  be  that  every  man  now  under  arms  will 
be  able  to  find  a  job  as  soon  as  he  wants  one ;  and  that 
the  soldier-beggar,  who  was  so  familiar  a  figure  to  our 
forefathers  in  the  18th  and  19th  centuries,  will  not  be 
an  object  of  patronage  and  charity  to-day.  The  need 
of  labor  in  individual  industries  will  serve  to  a  large 
extent  as  a  guide  to  the  demobilizing  officers  in  the  first 
instance;  but  men  who  have  been  actually  in  the  field 
for  two  or  three  years  will  not  have  to  wait  long  for 
their  discharge  and  special  and  early  care  will  be  taken 
to  get  employment  for  survivors  of  the  old  army.  But 
demobilization  plans  aim  at  placing  every  man.  It 
need  hardly  be  pointed  out  how  employers  and  others 
can  help  to  this  end  when  the  grea*^  opportunity  of 
peace  arrives. 

Going  from  principles  to  features,  one  finds  that 
the  essence  of  the  scheme  lies  in  dispersal  by  locality 


instead  of  by  units.  This  .sounds  technical,  but  is  really 
quite  simple.  It  means  that  a  draft  for  dispersal  will 
not  be  selected  from  one  regiment  or  battalion,  but 
according  to  the  whereabouts  of  the  men's  homes.  For 
example:  a  Gordon  Highlander,  who  was  living  be- 
fore the  war  or  intends  to  live  after  the  war  in  Wilt- 
shire, will  not  be  sent  to  Scotland  with  a  solid  body 
of  his  comrades ;  he  will  be  included  with  other  Wilt- 
shire men  in  a  draft  taken  to  Wiltshire  for  dispersal. 
Thus  he  will  be  saved  hours,  perhaps  days,  of  travel ; 
and  the  railways  will  be  relieved  from  the  burden  of 
accommodating  him  over  unnecessary  journeys. 

Of  the  men  who  took  part  in  the  rehearsal  one-half 
were  supposed  to  have  just  arrived  from  France  and 
one-half  from  a  collecting  place  in  the  United  King- 
dom. All  were  bound  for  homes  in  a  certain  specified 
district.  If  they  had  come  from  the  train  hungry  they 
would  have  been  fed,  and  if  they  had  been  in  need  of 
sleep  would  have  been  housed.  A  dispersal  station 
will  have  these  comforts  ready,  though  they  will  not  be 
always  wanted.  The  men  were  in  full  equipment,  and 
had  first  to  rid  themselves  of  this.  Having  been  col- 
lected on  the  arrival  parade  ground,  and  having  par- 
aded in  convenient  order,  they  entered  an  improvised 
office  or  store,  where  each  man  received  a  sandbag. 
In  this  he  placed  his  private  belongings.  At  the  same 
time  he  handed  over  his  equipment,  including  his  rifle 
and  (presuming  him  to  have  come  from  France)  his 
steel  helmet  and  gas  mask.  If  any  important  article 
were  missing — say,  the  rifle — the  man  had  to  repair 
to  another  place  to  give  an  explanation.  Here  the  of- 
ficer in  charge  of  the  draft  was  called  in  to  corroborate 
or  comment  on  the  man's  story.  A  satisfactory  explan- 
ation ended  the  matter.  Otherwise  the  soldier  was 
debited  on  his  dispersal  certificate  with  an  amount  cor- 
responding to  the  deficiency.  Cases  of  this  kind  would 
be  relatively  few.  A  man  left  the  equipment  shed  in 
his  uniform  and  carrying  only  his  greatcoat  and  the 
sandbag  containing  his  private  belongings.  The  in- 
tention is  that  soldiers  shall  keep  their  uniforms,  but 
shall  return  the  greatcoats  on  the  conclusion  of  their 
furlough.  Their  uniforms  they  may  wear  for  twenty- 
eight  days  after  dispersal,  and  thereafter  on  "special" 
occasions  only. 

The  "documentation"  of  the  man  is  a  more  com- 
plicated business,  and  he  must  pass  through  several 
offices  before  it  is  completed.  Men  and  women  clerks, 
however,  seemed  to  enter  very  earnestly  into  the  re- 
hearsal, and  did  their  work  quickly  and  carefully.  All 
the  entries,  too,  were  checked  at  a  separate  desk.  It 
will  be  sufficient  here  to  state  the  outcome  for  each 
soldier.  First,  he  gets  an  out-of-work  insurance  policy 
securing  him,  in  the  event  of  unemployment,  a  weekly 
sum,  the  magnitude  of  which  will  be  determined  later. 
In  return  for  his  dispersal  certificate  he  receives  a  pro- 
tection certificate,  which  he  takes  away  with  him  for 
four  weeks'  furlough.  It  entitles  him  to  a  sum  in  ad- 
vance at  once,  the  remainder  of  his  deferred  pay  and 
whatever  gratuities  may  be  voted  by  the  Government 
being  payable  in  three  equal  instalments  during  the 
furlough  on  presentation  of  the  certificate  at  a  post 
office.  A  label  for  the  return  of  his  greatcoat  at  the 
end  of  twenty-eight  days  is  also  issued  to  him,  and 
the  papers,  which  include  the  record  of  his  military 
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service  and  a  railway  warrant  for  his  journey,  are  i)ut 
into  an  enveio|)e,  on  whicli  is  ])lain!y  marked  tlie  num- 
ber of  his  railway  group.  By  means  of  that  number 
he  finds  those  of  his  comrades  who  are  "goinjif  the 
same  way  home" ;  they  are  warned  of  the  time  of  the 
train's  (lei)arture,  and  finally  taken  to  the  station  and 
seen  (jflf.   The  man  is  at  last  demoljilized. 

The  documents  have  been  sinii)lit'ied  as  far  as  can 
be.  Much  study  has  been  devoted  to  reducing  them 
to  a  minimum.  I'3ven  so,  the  number  of  them  will  be 
in  the  aggregate  enormous.  It  is  estimated  that  demo- 
bilization will  take  forty-five  million  forms.  A  system 
of  codes  will  enable  the  War  Office  to  keep  in  touch 
with  progress,  and  to  tell  by  ra])id  reference  how  many 
nicn  in  any  category  or  group  have  been  discharged 
ill  a  i)articular  area.  The  number  of  dis])ersal  centres 
which  the  scheme  proposes  to  establish  is  eighteen. 
Should  men  pour  in  too  quickly  the  number  of  dis- 
persal units  at  a  centre  would  be  increased.  As  many 
as  three  might  be  attached  to  one  centre.  But  here 
it  becomes  necessary  to  warn  the  ingenious  arithme- 
tician against  attempting  to  calculate  the  time  com- 
plete demobilization  would  occupy. 
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Building  Permit  Records 

CTIVITY  in  the  building  trades,  as  indi- 
cated by  the  value  of  building  permits  issued 
.in  3~>  cities  showed  a  decline  in  .September  as 
compared  with  the  previous  month,  the  total 
value  of  building  ])ermits  falling  from  $.^,018,092  in 
August,  to  $2,6'X),821  in  September,  a  decrease  of  $2,- 
327.271.  or  46.3  ])er  cent.  All  the  i)rovinccs  except 
New  lirunswick  show  decreases  as  compared  with  the 
previous  month.  As  com])ared  with  the  correspond- 
ing month  of  1917  there  was  a  decrease  of  5.76  per 
cent.,  the  value  for  September,  1917,  being  $2.8.=;.^,  123. 
In  this  comparison  Nova  Scotia  and  British  Columbia 
.showed  increases  and  all  the  other  jirovinces  .showed 
decreases. 

Of  the  larger  cities,  Montreal-Maisonneuve,  Winni- 
peg and  Vancouver  showed  decreases  as  compared 
with  the  preceding  month,  while  at  Toronto  there  was 
a  slight  increase  over  the  preceding  month.  Montreal- 
Maisonneuve,  Toronto,  Winniiieg  and  Vancouver 
showed  increases  as  comi)ared  with  Sei)tember,  1917. 
Of  the  smaller  centres  Malifa.x  showed  a  noteworthy 
gain  over  September,  1917,  but  a  decrease  as  compared 
with  .Vugust.  l')18. 

September,  1918,  compared 
with   September,  lOl" 
I  iicrease  ( ' )    Hecreaic  ( *  ) 
September 
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Fire  Prevention  Day,  Oct.  9,  1918? 

N  this  supreme  htjur,"  states  an  announcement 
in  a  recent  issue  of  Conservation,  "Canada  is 
heedlessly  burning  $.W,000.000  a  year.  .  .  .  This 
fact  should  be  brought  home  to  every  individual 
on  Fire  Prevention  Day,  Oct.  9,  1918.  In  Ontario,  a 
Proclamation  has  been  issued  by  the  Lieutenant- 
Governor  calling  for  the  public  observance  of  this 
day."  The  announcement  proceeds  to  point  out  that 
in  many  of  the  larger  cities  and  towns  throughout  the 
other  provinces,  "steps  will  be  taken  by  the  local  auth- 
orities to  clean  up  and  remove  the  numerous  hazards 
which  occasion  fire,"  and  the  pulpit,  the  platform  and 
the  press  are  urged  "to  play  their  part  in  this  cam- 
paign." k 

The  success  which  attended  the  in.stitution  of  this 
"fire  prevention  day"  and  the  impression  made  upon 
the  public  mind  as  to  the  nece.ssity  of  eliminating  our 
stupendous  fire  waste,  was  quite  in  proportion  to  the 
aggressiveness  of  the  Ontario  Government's  campaign 
and  the  extent  and  .striking  character  of  their  propa- 
ganda. Doubtless  our  readers  will  now  be  glad  to 
know  that  such  a  day  was  set  apart  for  this  purpose. 
Some,  indeed,  may  enquire  why  we  did  not  advise 
them  of  it  earlier,  but  as  we  ourselves  were  not  "in 
the  know,"  until  we  saw  the  announcement  in  the  Oc- 
tober is.sue  of  "Conservation,"  which  is  just  to  hand 
at  the  time  of  writing,  we  can  only  excuse  ourselves 
on  the  ground  that  our  intuition  was  not  keen  enough 
to  anticipate  the  wishes  of  the  governmental  authori- 
ties in  regard  to  the  matter. 

In  all  seriousness,  however,  it  seems  that  the  gov- 
ernment has  let  slip  a  splendid  opportunity  for  bring- 
ing home  to  the  people  of  the  Province  the  serious- 
ness of  the  situation  with  regard  to  our  fire  losses 
and  the  urgent  necessity  for  individual  caution  and 
effort  to  prevent  the  chance  of  conflagrations.  We 
believe  there  is  not  a  newspaper,  journal  or  magazine 
of  any  kind  in  the  country  that  woulS  not  most  will- 
ingly have  co-operated  in  a  widespread  publicity  cam- 
paign, and  undoubtedly  the  results  would  have  been 
beneficial,  as  it  seems  as  if  the  public  are  beginning  to 
realize,  in  some  measure,  what  our  fire  waste  means, 
and  what  is  now  needed  is  some  definite  action  to 
drive  the  thought  home. 

The  idea  of  a  Fire  Prevention  Day  was  certainly 
a  good  one,  but,  as  mentioned  above,  we  knew  noth- 
ing of  the  Ontario  Govemment's  proposal,  and  can't 
find  anyone  who  did.  Perhaps,  however,  the  Domin- 
ion Government  or  the  municipal  authorities  could 
take  up  this  idea,  which  the  provincial  government  so 
signally  failed  to  take  advantage  of,  and  exploit  it  to 
the  benefit  of  the  country  at  large  and  to  their  own 
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Mainly  Constructional 

East  and  West— From  Coatt  to  Coast 


Tenders  were  received  by  the  city  council  of  Moose  Jaw, 
Sask.,  up  till  October  36,  for  the  construction  of  a  pipe  line 
from   Snowdy   Springs   to   increase   the   city's   water   supply. 

Good  progress  is  being  made  on  the  new  line  from  Mof- 
fats,  N.B.,  to  Glencoe,  to  connect  with  the  I.C.R.  Work 
was  commenced  about  five  weeks  ago. 

The  War  Trade  Board  has  passed  an  order  widening 
the  control  of  the  government  over  steel  consumption.  The 
order  prohibits  the  use  of  structural  steel,  sheet  shapes, 
plates,  bars,  etc.,  the  value  of  which  exceeds  $2,000,  with- 
out a  license  from  the  board. 

The  concrete  ship  "Faith"  has  arrived  safely  at  a  port 
in  the  Gulf  of  Mexico,  after  making  a  voyage  from  Califor- 
nia to  Chile,  carrying  2,000,000  ft.  of  lumber.  On  the  return 
trip  she  took  a  load  of  4,000  tons  of  nitrate.  It  is  said  the 
vessel  has  stood  the  sea-going  test  without  damage. 

The  C.  N.  R.  tunnel  through  Mount  Royal,  Montreal, 
and  the  Lagauchetiere  street  station,  were  officially  opened 
on  Oct.  21,  when  the  first  through  train  left  at  8.15  a.m.  for 
Ottawa  and  Toronto.  General  Passenger  Agent  R.  L.  Fair- 
bairn  and  other  leading  officials,  with  a  number  of  promin- 
ent citizens,  made  the  inaugural   trip. 

The  construction  work  on  the  addition  to  the  McAvity 
machine  shop,  on  Marsh  Rd.,  St.  John,  N.B.,  has  recently 
been  completed  and  machinery  is  now  being  installed.  The 
company  has  also  commenced  the  erection  of  a  new  found- 
ry building  on  the  southern  end  of  their  property,  near 
Westmorland    Road,   some   weeks   ago. 

Hon.  G.  Grierson,  minister  of  public  works  for  Mani- 
toba, recently  made  a  tour  of  inspection  of  roads  in  the 
western  part  of  that  province,  accompanied  by  Mr.  R.  D. 
Waugh,  who  is  awarding  a  shield  to  the  municipality  which 
has  done  the  best  work  on  its  roads.  The  trip  involved  about 
300  miles  and  included  roads  in  the  municipalities  of  Wal- 
lace. Sifton,  Daly,  Miniota,  Birtle,  Arcliie  and  Ellice. 

The  corner  stone  of  a  new  office  building  for  the  Steel 
Co.  of  Canada,  in  Hamilton,  Ont.,  was  recently  laid  by  Mr. 
C.  S.  Wilcox,  chairman  of  the  board  of  directors.  The 
biuliding  will  be  47  x  77  ft.,  three  storeys  and  basement 
high,  with  floors  of  concrete  construction.  The  walls  will 
be  faced  with  tapestry  brick  from  the  first  floor  up,  stone 
being  used  for  the  basement  walls.  Bernard  H.  Prack,  archi- 
tect and  engineer,  of  Toronto,  Hamilton  and  Pittsburgh, 
designed,  and  is  constructing  the  building. 

The  first  battery  of  the  60  new  coke  ovens  of  the  Do- 
minion Steel  Corporation  at  Sydney,  N.S.,  has  just  been 
placed  in  operation,  and  the  second  will  be  ready  by  the 
end  of  the  year.  When  in  full  operation  the  output  of  these 
ovens  will  exceed  1,300  tons.  The  work  on  the  big  blast 
furnace,  which  has  been  reconstructed  and  enlarged,  has 
just  recently  been  completed,  the  capacity  being  increased 
to  400  to  500  tons  per  day.  Satisfactory  progress  is  being 
made  on  the.  corporation's  new  plate  mill,  and  it  is  ex- 
pected to  be  ready  about  this  time  next  year,  according  to 
schedule. 

The  St.  John  Dry  Dock  &  Shipbuilding  Co.,  who  have 
taken  over  the  Norton-Griffiths  contract,  are  now  getting 
their  big  undertaking  in  connection  with  the  dry  dock  con- 
structioi>  and  harbor  improvement  well  under  way.  The 
contract,  which  involves  an  expenditure  of  several  millions 
of  dollars,  includes  the  construction  of  a  dry  dock  1,150  ft. 
long  and  125  ft.  wide,  with  a  depth  of  water  on  the  sill  of 
40   ft.   at   high   tide;   the   dredging  of  a  basin   to   32   ft.,   and 


the  extension  of  the  breakwater  to  7,070  ft.  Engineer  Duf- 
rcsne  is  the  engineer  in  charge  of  the  work.  The  Bedford 
Construction  Co.,  of  Halifax,  have  entered  into  a  sub-con- 
tract for  excavation  work.  The  material  excavated  will  be 
used  in  the  extension  of  the  breakwater. 

The  Woodstock-to-IngersoU  road,  which  has  had  the 
reputation  of  being  one  of  the  worst  roads  in  western  On- 
tario, is  to  be  repaired.  The  municipalities  of  Woodstock 
and  Ingersoll,  and  the  county  of  Oxford  have  come  to  an 
agreement  regarding  the  sharing  of  the  cost  of  this  work. 

Discussion  and  agitation  as  to  the  route  of  the  propos- 
ed Ontario  provincial  highway  still  continues.  Represen- 
tatives of  more  than  fifty  municipalities  from  St.  Thomas 
to  the  border  cities,  who  recently  met  at  Ridgetown,  pass- 
ed the  following  resolution:  "That  the  Government  of  On- 
tario be  requested  to  designate  and  locate  the  proposed  Pro- 
vincial highway  through  the  counties  of  Elgin,  Kent  and 
Essex,  from  the  city  of  St.  Thomas,  through  Fingal,  Shed- 
den  and  other  towns  and  villages  in  the  west  riding  of  El- 
gin, through  Highgatev  Ridgetown,  Blenheim,  Charing 
Cross,  to  Tilbury,  and  from  there  through  or  near  the  centre 
of  the  county  of  Essex." 

The  public  utility  companies  of  Montreal  were  serious- 
ly aflfected  by  the  influenza  epidemic.  The  Montreal  Tram- 
ways had  a  very  large  number  of  men  off  duty,  about  20 
per  cent.,  and  Col.  Hutcheson,  the  general  manager,  was 
away  for  several  days.  The  Bell  Telephone  issued  a  special 
appeal  to  subscribers  to  use  the  telephone  only  when  abso- 
lutely necessary  in  view  of  the  depletion  of  the  staflf.  The 
Shawinigan  Water  &  Power  and  allied  companies  at  Shaw- 
inigan  Falls  were  badly  hit  by  the  epidemic,  and  an  appeal 
was  made  to  the  military  authorities  in  Montreal  for  doctors 
and  nurses.  The  Shawinigan  company's  hospital  was  full, 
and  the  technical  and  Catholic  schools  were  converted  into 
emergency  hospitals.  Many  of  the  men  are  engaged  on  war 
work. 


Personals 

Mr.  J.  J.  Garment  has  been  appointed  city  manager  of 
Kamloops,   B.C. 

Mr.  R.  F.  Randolph,  general  superintendent  of  the  Do- 
minion Iron  and  Steel  plant,  Sydney,  N.S.,  has  resigned,  and 
has  been  succeeded  by  Mr.  H.  E.'  Rice,  who  has  hitherto 
held  the  position  of  assistant  general  superintendent.  Mr. 
Rice  joined  the  forces  of  the  company  in  1903,  and  has  filled 
various  positions  in  connection  with  the  operating  side  of 
the  mills. 


Obituary 

Mr.  W.  L.  Foster,  whose  name  has  been  well  known 
to  construction  men  as  the  Canadian  agent  for  the  Carbic 
Light,  is  reported  in  a  recent  casualty  list  as  killed  in  ac- 
tion. The  late  Mr.  Foster,  who  was  born  in  England,  came 
to  Canada  about  eight  years  ago,  when  his  firm  first  opened 
business  in  this  country. 

Hugh  Leonard  Phillips,  B.  Sc,  died  at  his  home  in  Corn- 
wall on  October  13th,  of  Spanish  influenza.  He  was  38  years 
of  age,  graduated  from  Queen's  University  in  1912.  and  has 
since  been  connected  with  various  engineering  schemes  in 
Eastern  Ontario.  At  the  time  of  his  death  the  late  Mr. 
Phillips  was  assistant  to  J.  G.   Cameron,  County  Engineer. 

Mr.  A.  Bromley  Smith,  A.M.E.I.C,  died  on  Oct.  20  in 
the  Royal  Victoria  Hospital,  Montreal.  Mr.  Smith  was  a 
civil  engineer  in  the  chief  engineer's  department  of  the 
C.P.R.,  in  whose  service  he  had  been  for  13  years,  except 
for  a  short  period  spent  in  Cobalt.  He  was  38  years  old,  and 
came  to  Canada  from  London,  England.  His  death  was  due 
to  pneumonia. 
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Gontractors'  Opportunity   to  Produce  More 


G 


.\.\'.\I)IAN  contracting  liuiltiers  and  engineers 
:ui(l  men  of  tliat  .stanip  who  cannot  go  to  the 
front ;  men  who  in  the  busy  building  days  be- 
fore the  war.  used  to  engage  themselves  "get- 
ting things  done" — expeditiously  and  according  to 
contract — have  an  immense  ojjportunity  for  a  war- 
t'jiie  service  here  in  Canada  right  now .  The  .\llies 
■all  for  increased  acreage.  Labor  for  the  farms  is 
scarce.  'I'he  old  way  of  farming  by  one-horse  or  one- 
team — or  even  two  team.s — is  inadecpiate  to  tlie  titnes 
and  the  occasion.  The  situation  calls  for  tractors  and 
contractors.  .\11  overCanada  there  is  idle  land  to  break. 
.Ml  o\  er  Canada  there  are  farmers  with  fields  to  ])low. 
The  oi)portiinify  for  the  man  of  executive  ability,  the 
man  who  can  "get  things  done"  in  a  big  way,  expedi- 
tiously \y  right  here.  Let  him  set  himself  to  increas- 
ing the  acreage  for  1919. 

The  field  is  unlimited — a  million,  two  million,  three 
million,  five  million  additional  acres  more.  Canada 
lias  the  idle  land .  She  wants  the  man  who  can  get 
things  done  to  step  forward.  'I"he  idea  is  put  forth  by 
the  Canada  Food  Board  that  contractors  take  the 
management  of  tractors  provided  by  little  syndicates 
of  i)atriotic  business  men  in  every  centre,  and  plow 


1,000  acres  or  more  on  the  c<jntract  system,  just  as 
they  might  contract  to  rush  through  miles  of  prairie 
railroad,  or  hundreds  of  thousands  of  yards  of  rock 
cutting  on  the  Ncjrth  Shore.  Twenty  men  chip|)ing 
in  $250  or  $500  each  could  ca])italize  these  ventures. 
Details  would  soon  be  worked  out  if  the  right  men 
would  get  together.  It's  being  done  in  Montreal.  An- 
other beginning  is  being  made  at  Chatham,  Ontario. 
The  opportunity  exists  throughout  Canada,  particu- 
larly in  the  prairie  provinces,  where  railway  building, 
once  .so  active,  is  now  at  pause,  and  where  so  many 
acres  of  wheat  land  are  waiting  the  plough.  Profes- 
sional contractors  may  well  think  it  over,  and  then 
get  a  few  fellows  of  the  right  sort  together  to  go 
ahead.   The  country  needs  action  by  business  men. 


Blinded  Soldiers  Run  Private  'Phone 
Exchanges 

THE    opportunity    for    blinded    soldiers    as    tele- 
phone  operators,   is   revealed   in   a   current   is- 
sue of  St.  Dunstan's  Review,  a  monthly  journ- 
al devoted  to  the    interests    of    St.  Dunstan's 
Hostel  for  blinded  soldiers     and    sailors  in   London, 
Ivngland,  where  the  Canadian  government  is  also  plac- 
ing its  men  for  training. 

.*\n  important  article  on  the  "St.  Dunstanner  as 
a  Telegraph  Operator,"  outlines  the  possiblities  af- 
forded in  this  particular  phase  of  endeavor.  The  out- 
standing (lualification  for  this  work  is  self-reliance,  as 
the  o])erator  in  a  private  branch  exchange  generally 
works  alone  in  a  small  sound  proof  room,  and  must 
do  everything  for  himself.  .\  full  description  of  the 
necessary  operations  involved  is  given,  from  which  it 
is  easily  seen  that  the  brain,  ear  and  hand  of  the  oper- 
ator must  work  in  perfect  accord,  and  that  is  possible 
for  the  blind  man.  Experience  has  shown  that  the 
blind  soldier  can  grasp  and  overcome  these  difficulties 
with  remarkable  speed,  taking  only  from  two  to  three 
months  to  do  so.  .\n  instance  of  this  is  cited  under 
the  heading,  "News  of  St.  Dunstan's  men  from  all 
parts  of  the  world." 

P.  Alvey,  a  telephone  operator  who  has  been 
working  with  Messrs.  Debenham  and  Freebody,  Lon- 
don, for  the  past  six  mouths,  wrote  recently: — 

"...  I  am  (|uite  used  to  my  j)art  of  the  switch- 
board, but  after  the  training  we  get  at  St.  Dunstan's 
we  cannot  fail  to  be  successful,  .^t  times  I  cannot 
realize  that  .so  much  couhl  have  been  accomplished 
in  so  short  a  period.  ...  I  hope  to  get  a  holiday  in 
July  and  will  try  to  see  two  of  the  old  boys — Harding 
at  Cirencester,  and  Biindy  at  Ciloucestcr.  As  we  were 
all  the  best  of  friends,  it  will  be  a  very  happy  meeting." 
The  blind  person  cannot,  of  course,  work  in  a  pub- 
lic exchange  where  the  flashlight  system  is  in  vogue, 
but  he  is  able  to  use  the  drop  shutter  switchboards, 
which  are  to  be  found  in  practically  all  large  build- 
ings, offices  and  business  houses. 

The  training  given  at  St.  Dunstan's  is  of  i  practi- 
cal nature,  on  a|>paratus  similar  to  that  in  use  in  a 
private  exchange.  .\n  elaborate  installation  has  been 
fitted  up  in  one  of  the  classrooms  and  when  a  certain 
proficiency  is  attained  the  novice  is  given  the  appor- 
tunity  of  working  the  main  switchboard  of  the  insti- 
tution. The  practice  on  a  real  live  switchboard  com- 
pletes the  training. 

".•\n  unruffled  temperament,  a  courteous  and  cheer- 
ful disposition  and  a  tpiickly  working  brain  are  the 
t|ualifications  necessary  for  success  in  this  work." 
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The  World's  Shipping  Losses  and  Output 

Tl  I  E  dia<jr;im  herewith,  which  is  taken  from  the 
Daily  Mail,  of  London,  England,  illustrates 
very  clearly  the  trend  of  the  world's  shii)i)ing 
output,  and  the  losses  due  to  enemy  submar- 
ines, from  September,  1914,  to  June,  191cS.  It  will  be 
observed  that  at  the  point  of  time  marked  b\-  the  ar- 
row, about  May  1  last,  following;  a  coniparatix  ely  sud- 
den decrease  in  losses,  the  output  rose  above  the  sink- 
ings. In  allied  and  neutral  shipi)ing.  the  outjjut  be- 
gan to  overbalance  the  losses  at  the  earlier  date 
marked  by  a  smaller  arrow.  Now  that  we  have  the 
confidence  of  a  satisfactory  conclusion  of  the  war.  we 
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can  look  back  and  consider  the  seriousness  of  the 
situation  which  confronted  us  when  the  Hun"s  piracy 
had  reached  its  peak,  in  June,  1917.  At  that  date  the 
sinkings  of  ship])ing  belonging  to  the  United  Kingdom 
alone  were  more  than  double  the  world's  total  output 
and  about  live  times  th"e  British  output,  while  the 
world's  production  was  considerably  less  than  one- 
third  of  its  losses.  The  British  position,  even  as  late 
as  last  June,  does  not  appear  very  satisfactory,  as  the 
output  scarcely  exceeded  that  of  December.  1''14.  and 
was  still  exceeded  by  the  losses. 


Wage  Extortion 

THF-  excessively  high  cost  of  living  is  due  chief- 
ly to  the  dangerous  and  unreasonable  high 
wages  demanded  and  paid  for  unskilled  labor 
in  Canada  to-day.  It  is  out  of  all  reason  to  at- 
tempt to  argue  that  anj^  job  requiring  nothing  .more 
than  manual  labor  makes  legitimate  a  daily  wage  of 
from  $8  to  $15  a  day  and,  in  certain  cases,  more.  Any 
man  who  refuses  to  do  his  best  while  em])loyed  on 
essential  or  emergency  work  when  a  counry  is  at  war 
is,  plainly  enough,  a  traitor.  Yet  to  seciire  the  required 
output,  manufacturers  must  pay  a  rate  that  makes 
such  a  wage  possible.  Surely  it  is  time  the  govern- 
ment intervened  in  such  a  way  as  to  make  this  most 
pernicious  jM-ofiteering  on  the  part  of  labor  impossible. 
It  was  easy  enough  to  secure  men  to  make  good  our 
losses  in  France  and  Flanders  and  at  a  rate  of  jjay 
that  attaches  no  such  stigma  as  profiteer.  Yet  labor 
at  home  becomes  ever  more  unreasonable  and  domin- 
eering. 

The  New  York  Tribune  states  that  a  riveting  crew 
in  an  .American  shipyard  drove  1  ..^00  rivets  in  one  JVi 
hour  shift,  for  which  the\-  were  paid  $13().  the  leader's 
share  amounting  to  $69.^33.    This  is  not  the  record  for 


riveting  either;  it  is  far  below  the  maximum,  yet  the 
average  number  of  rivets  driven  in  the  various  ship- 
yards is  about  one-tenth  of  this  figure.  Where  a  man 
is  after  a  record,  it  is  possible  for  him  to  drive  a  suffi- 
cient number  of  rivets  in  7^/.  hours,  at  the  rate  at 
present  ])aid,  to  secure  for  himself  a  wage  of  $69. .33 
per  day.  When  he  is  not  out  for  a  record  he  works 
just  one-tenth  as  hard,  realizing  that  the  piece  work 
rate  would  be  reduced  should  he  make  anjthing  like 
$69.33  every  working  day. 

A  glance  over  our  casualty  list  in  the  daily  pajjers 
brings  home  to  us  very  forcibly  the  sacrifices  being 
made  and  the  hardships  being  endured  by  our  men 
on  active  service,  yet  any  attempt  to  secure  extra  ef- 
fort at  a  fair  wage  from  some  of  our  industrial  labor 
is  met  with  the  threat  of  a  strike.  If  these  conditions 
are  perniited  to  continue  they  will  prove  destructive 
to  all  legitimate  enterprises  and  drastic  action,  to 
])revent  peril  to  all  classes  of  citizens,  must  be  taken. 

The  wage  must  conform  to  the  cost  of  living  and 
should  be  rated  according  to  the  efficiency  of  the  in- 
dividual. The  condition  existing  to-day  is  that  the 
cost  of  livinj!;  is  c<infi)rming  to  the  extortionate  wage. 


Architecture  in  Bridges 

ELSlAVHl^Rl'L  in  this  issue,  there  a])pears  an 
article  I)y  Mr.  F.  G.  luigholni  on  the  architec- 
tural treatment  of  reinforced  concrete  bridges. 
Mr.  ICngholm  deals,  for  the  most  part,  with 
the  broad  princi])les  of  this  question,  rather  than  its 
]jractical  details,  but  his  remarks  strike  dec])  and  are, 
we  believe,  very  timely. 

The  article  makes  reference  to  the  general  trend 
of  architectural  practice,  and  points  out  the  glaring 
lack  of  originalitv'  and  even  of  good  taste  displayed  in 
most  of  <»ur  work.  It  is  strange  indeed  that  we  of  the 
Twentieth  Century,  who  have  progressed  by  leaps  and 
bounds  in  science,  industry  and  agriculture,  should 
show  such  a  retrograde  tendency  in  the  arts — and  par- 
ticularly in  the  architectural  art,  upon  which  the  haj)- 
piness  and  welfare  of  the  human  race  to  so  great  an 
extent  depend.  I'.ven  our  best  efforts  are.  in  general, 
but  mimicries  of  the  creations  of  other  ages.  We  have 
neither  the  patience  and  the  painstaking  craft  to  make 
a  really  good  imitation  nor  the  genius  to  ])roduce  an 
original  work  expressive  of  our  own  age. 

Some  will  say  that  the  rush  of  modern  life  presents 
insuperable  obstacles  to  development  in  the  arts — that 
modern  methods  do  not  lend  themselves  to  the  pro- 
duction of  artistic  creations.  Undoubtedly  our  pover- 
ty of  artistic  genius  may  be  attributed  to  our  way  of 
living,  but  in  the  architectural  field  at  least,  we  can 
offer  no  excuse  on  the  grounds  of  facilities  or  methods, 
for  these  are  quite  as  ada])table  to  the  ])roduction  of 
beautiful  structures  as  to  the  monstrosities  and  cheap 
imitations  with  which  our  cities  are  crowded.  Indeed 
with  our  increased  engineering  and  construction  equip- 
ment and  our  large  scale  operations,  we  have  all  the 
greater  ojjportuiiity  for  bringing  about  harmonious 
devek)i)ment  and  at  the  same  time  introducing  that 
variety  which  is  the  first  essential  of  a  beautiful  town 
or  city. 

The  fault  lies  entirely  in  our  view])oint.  As  a  race, 
we  have  lost  t)ur  love  of  the  beautiful.  Of  course,  we 
still  admire  beauty  when  we  see  it.  but  it  has  been 
entirely  forgotten  when  opportunities  for  "economy" 
have  been  ])resented.  Thus,  in  our  efforts  to  save  dol- 
lars and  cents  we  have  built  ugly  structures,  and  by 
living  amongst  ugly  structures  we  are  stifling  the  gen- 
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ills  to  ])rodiicc,  and  the  ability  tcj  apjjrcciate,  true  arch- 
itecture. Of  course,  as  Ruskin  has  put  it,  the  first 
virtue  of  architecture  is  "to  act,  as  it  is  intended  to 
act,  and  do  it  in  the  best  way."  But  our  viewpoint 
has  been  lamentably  narrow.  A  factory  has  been  con- 
sidered only  as  a  buildinff  to  house  an  industry,  not  as 
an  institution  in  which  hunia-H  beings  spend  the  great- 
est i)art  of  their  waking  hours,  and  which  should  pre- 
serve their  mental  and  bodily  condition.  A  bridge,  in 
our  estimation,  is  but  a  structure  to  carry  traffic  over 
a  stream  or  a  ravine,  not  something  which  should  har- 
monize with  Nature's  creations  and  form  part  of  a 
landscape.  Art,  real  art,  has  been  considered  as  lying 
entirely  ouside  the  industrial  field,  not  as  a  means  to 
rcUeve  its  drabness,  put  a  soul  in  it,  and  permeate  it 
with  a  saving  and  humanizing  element.  What  we  have 
been  pleased  to  call  utilitarianism  and  economy  is  noth- 
ing more  nor  less  than  penuriousness.  We  have  grasped 
at  the  few  odd  cents  and  have  lost  the  larger  and  last- 
ing bciu'tit. 


This  Victory  Bond  issue  is  probably  the  best 
investment  you  will  ever  have  a  chance  to  make. 
It  will  pay  you  to  buy  more  yet. 


Extension  of  Laurentian  Sanitorium 

PLANS  have  been  drawn  up  by  the  Public  Works 
Department  for  the  extension  of  the  Lauren- 
tian Sanitorium,  St.  Agathe.  P.Q..  in  connec- 
tion with  the  Laurentian  Society  for  the  Treat- 
ment -and  Control  of  Tuberculosis.  The  extensions 
are  for  the  accommodation  of  invalided  soldiers,  and 
form  part  of  the  work  of  the  Department  of  Soldiers 
Civil  Re-establishment.  The  new  buildings  consist  of 
five  pavilions,  a  service  building,  power  house  and  two 
tunnels,  all  the  structures  being  separate. 

The  pavilions  are  all  of  the  same  character,  both 
as  to  accommodation  and  construction.  The  exteriors 
are  of  stone,  lathed  with  Bishopric  lathboard  applied 
to  one-inch  furring  stri]5s.  Bishopric  board  also  being 
used  in  the  interior.  All  the  walls,  ceilings  and  work 
furred  off  is  to  be  plastered  with  I'aristone  hard  wall 
l)laster,  an  exce])tion  being  made  in  the  case  of  the 
wards.  The  floors  are  sujjported  by  concrete  piers, 
12  X  12  ft.  centre  to  centre.  The  buildings  have  asbes- 
tos .shingle  roofs,  while  the  interior  staircases  are  of 
birch  and  fir.  The  pavilions  consist  of  two  storeys 
each,  the  latter  being  laid  out  on  the  .same  plan .  En- 
trance is  obtained  by  outside  two-way  staircase,  in  the 
centre  of  the  exterior.  The  first  floor  contains  living 
rooms,  cure  verandahs  (screened),  with  inside  wards 
divided  from  the  verandahs  by  screens;  dressing 
rooms,  with  a  central  hall,  nurses'  room,  emergency 
ward,  toilets,  etc.  A  central  inside  stairway  leads  to 
the  upper  portions  of  the  building. 

The  service  building,  with  much  the  same  con- 
structional features,  contains,  on  the  basement  floor,  a 
butchers'  shop,  dairy,  meat  and  fruit  refrigeration 
rooms,  general  stores,  ice-making  i)lant,  <iuarter-mas- 
ter's  stores,  coat-room,  an<l  bedrooms.  The  entrance  is 
irom  the  rear.  The  first  floor  has  accommodation  for 
the  help,  dining  rooms,  bakery,  dining  hall,  cafeteria, 
kitchen,  stores,  vegetable  room  and  toilet.  The  second 
floor  contains  living  and  bedrooms. 

The  i)ovver  house  will  be  built  of  stucco  on  con- 
crete blocks,  with  concrete  rti>ors.  The  coal  bunkers 
oocupv  nearly  the  entire  front  and  divided  from  them 


by  concrete  walls,  is  the  boiler  room.  At  the  side  is 
the  engine  room,  containing  several  electric  motors 
and  the  pumps ;  there  is  also  a  workshop  and  an  office. 
It  is  proposed  to  remove  the  equipment  from  the  pre- 
sent power  house,  and  to  instal  additional  boilers,  gen- 
erating sets,  and  pum{)s.  The  ror)f  will  be  of  felt  and 
gravel,  supported  by  trusses.  A  Kellog  radial  chimney 
of  perforated  bricks  will  be  constructed.  The  mains 
for  heating,  steam,  etc.,  are  to  l)e  run  in  a  tunnel,  of 
reinforced  concrete,  230  ft.  long,  from  the  power  house 
to  the  infirmary,  and  in  a  similar  tunnel,  120  ft.  long, 
from  the  infirmary  to  the  service  building. 


Canadian  Builders'  Congress  in  Ottawa 

Al'RLLI.\liX.\RV  notice  and  programme  ol  the 
conference   of   Canadian    Building   Industries, 
which,  as  announced  in  a  previous  issue,  it  has 
now  been  decided  to  hold  on  November  26.  21 , 
28,  in  Ottawa,  is  being  distributed.    The  items  of  busi- 
ness to  come  beft)re  the  conference  are  enumerated  as 
follows: 

1.     Kegistration  and  -■^ciUunal   Kull  Call. 

J.  Appointment  of  Temporary  Officers — Chairman,  Secre- 
tary and  Treasurer. 

:i.  Appointment  of  Committee  on  Points  of  Order — Three 
Members. 

4.  Resolution  on  Organization  of  Convention  and  Finance. 

5.  Election  of  Convention  Officers. 

0.  Appoinlment  of  Publicity  Committee — Four  Members. 
Daily  Keport.s:  Trade  Papers;  Building  Statistics. 

7.  Resolution  re  Canadian  Association  of  Building  Indust- 
ries. 

s.  Appointment  of  Committee  on  permanent  Organizations. 
Ten  Members,  i'uture  of  liuilders'  Exchanges.  Oui 
Relations  to  Board  of  Trade  and  Manufacturers'  Asso- 
ciations, etc. 

!».  .Appointment  of  Committee  on  Resolutions  and  Order  of 
Business — Six   Meml>ers. 

.Appointment  of  Committee  on  Attendance  or  Member- 
ship— I'ive   Members. 

.Appointment   of  .Arrangements   Committee — Five   Mem- 
bers. 

12.     .Appointment  of  Building  Situation   Committee — Twenty 
Members  plus: 

(a)  Public  Works;  Good  Roads:  Railroad  and  Corpora- 
tion  Work. 

(b)  Industrial    Housing, 

(c)  Agricultural  Development. 

(d)  Building    Materials;    resources,    economy,    adjust- 
ment, standardization;   Builders'  plants,  yards,  etc. 

i:!.     .Appointment  of  Business  Relations  Committee — Twenty 
Meml)ers  plus: 
(a)    Percentage:  Cost  plus  lixed  sum: — Owners. 
()))   Method  of  calling  and  opening  tenders:  Engineers; 
.Architects;   Sub-Contractors;   Powers  of  Inspector 
or   Superintendent:   .Arbitration. 
(c")   Foreign  Competition  and  Designing. 
14.     .Appointpient  of   Committee  on    Labor   Conditions   (pre- 
sent and  future) — Ten   Members  plus: 

(a)  Labor  and   Trade    Parliaments. 

(b)  Employers  and  .Apprenticeship — Technical  and  Vo- 
cational Training.  ^ 

1.1.     .Appointment  of  Legal  .Affairs  Committee — Ten  Members 
plus: 
(a)   Building  By-I-aws.  Lien   Laws  and   Privileges. 
(b1   Guarantees:    Bid    bonds   versus   bid   cheqlies;   con- 
tract bonds;  standard  agreements;  unit  prices. 
16.     .Appointment  of  Code  of  Ethics  Committee— Ten   Mem- 
bers plus: — Receiving  bids;  awarding  sub-contract  work; 
Supply  Houses;  Payments;  Bonds;  Bonds  and  Penalties: 
Zones  of  Operation, 


10. 


11. 


The  big  financial  concerns  are  buying  as  heav- 
ily as  possible.  That  should  satisfy  you  as  to  the 
value  of  Victory  Bonds  as  an  investment — Buy 
some  more. 
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Church   Street    Bridge. — This   is  a   reinforced   concrete    bridge,   designed    by  the   author  for  the   City   of   Montreal.      This   bridge   is   a   similar  structure 
to   LaSalle   Bridge,   shown  on   the  following  page.     The    illustration   shows  the  work  nearly  completed. 


Reinforced    Concrete    Bridges    and    Their 
Architectural    Treatment 


By  Mr    F.  G.  Engholm* 


THE  influence  of  engineering  structures  upon 
the  community  life  of  people  is  of  great  nation- 
al importance.  The  standards  of  beauty  are  en- 
larged with  the  growth  of  knowledge.- 

The  creation  of  beautiful  structures  can  only  be 
attained  by  a  full  and  true  knowledge  of  the  kind  of 
materials  used  and  by  certain  subtle  distinctions  born 
of  integrity  of  purpose  and  refinement  in  handling 
them. 

The  use  of  masonry  for  bridges  must  now  be  re- 
garded as  a  thing  of  the  past,  chiefly  on  account  of  the 
prohibitive  cost.  The  longest  single  span  in  masonry 
in  existence  is  295  feet.  The  rise  and  dimensions  of  a 
nias(3nry  arch  are  necessarily  large  and  are  especially 
noticeable  in  spans  of  any  appreciable  magnitude. 
And  further,  the  restrictions  of  site  such  as  clearance 
and  depth  of  construction,  often  limit  and  aflfect  the 
general  design,  economy,  etc.,  of  the  .structure  so  as 
to  render  the  use  of  masonry  prohibitive  in  face  of 
modern  developments. 

The  graceful  lines  of  a  reinforced  concrete  arch 
bridge  with  a  shallow  rise  and  comparatively  small 
dimensions  of  the  various  members,  give  a  touch  of 
refinement  which  cannot  be  approached  in  any  other 
material. 

In  steel  structures  the  aesthetic  treatment  assumes 
a  diliferent  character.  To  attempt  to  ornament  any 
steel  structures  of  large  span  would  be  entirely  false, 
and  foreign  to  the  fundamental  principle  of  their  de- 
sign. lt,s  application,  if  done  at  all,  could  only  be  car- 
ried out  consistently  by  a  great  increase  in  weight 
and  sacrifice  in  economy.  In  the  case  of  the  Forth 
and  the  Quebec  bridges,  for  instance,  no  pretence  is 
made  to  decorate  these  structures.  They  are  too  col- 
lossal  in  proportion,  themselves,  to  require  any  such 
treatment.  The  designer  of  the  Forth  bridge  stated 
that  the  design  pretended  nothing  but  to  tell  the  truth 
as  simply  as  possible  and,  inasmuch  as  it  does,  it  is 
beautiful. 

These  massive  structures  are  rare  occurrences  in 

"Reinforced  Concrete  Engineer,  Toronto,  associated  with  Francoi,s 
Hcnneljique,   Paris,  and   L.   G.    Mouchel  and    Partners,    London,   Eng. 


the  history  of  a  countrj-  and  in  dealing  with  "every- 
day" structures,  reinforced  concrete,  in  its  dimensions 
and  applications,  gives  proportions  of  beauty  all  its 
own. 

The  steadily  increasing  use  of  reinforced  concrete 
as  a  structural  material  in  the  last  few  j'ears  thus 
opens  up  a  line  of  thought  in  its  architectural  treat- 
ment, worthy  of  the  best  effort  of  the  artistic  as  well 
as  the  practical  mind.  Designers,  apparently,  have  not 
yet  realized  the  structural  possibilities  of  reinforced 
concrete  or  else  they  lack  that  special  knowledge  of  the 
material  to  foster  its  more  prolific  use  in  their  works. 
In  a  few  cases,  however,  designers,  mostly  of  the 
younger  and  more  progressive  element,  are  investigat- 
ing its  possibilities. 

To  confine  myself  to  bridges  and  their  particular 
architectural  treatment  in  the  space  of  a  short  article, 
it  is  necessary  to  condense  and  be  brief.  At  the  out- 
set, it  is  well  to  realize  that  reinforced  concrete  is 
a  material  that  one  must  have  a  special,  practical  and 
studied  knowledge  of,  to  create  development  along  the 
right  lines.  No  amount  of  collaboration  of  architect, 
artist  and  engineer,  will  create  a  thing  of  beauty  if 
one  and  all  do  not  appreciate  and  thoroughly  under- 
stand the  application  f)f  this  material. 

I  am  not  condemning  this  collaboration  of  archi- 
tects, artists  and  engineers,  so  long  as  the  combina- 
tion working  together  know  the  material  they  are  as- 
sembling. For  instance,  take  the  case  of  the  Bassano 
dam.  Here  the  combination  was  not  successful.  This 
is  a  magnificent  piece  of  reinforced  concrete  engin- 
eering, which  is  surmounted  with  gate  houses  designed 
by  the  collaborating  architect  in  a  half-timber  affect- 
ation which  seems  altogether  out  of  keeping  with  the 
ponderous  structure  beneath.  The  very  permanence 
of  reinforced  concrete  demands  that  its  accessories  be 
permanent  also. 

The  art  of  building,  generally,  at  the  present  time, 
seems  to  be  at  a  serious  crisis ;  look  where  we  may, 
nothing  is  seen  but  a  hodge-podge  of  styles,  or  rather 
periods — oriental    freaks    and    French    wedding   cakes 
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LaSalle  Bridge. — This  is  a  reproduction  of  a  perspective  drawing  of  a  structure  designed  by  the  author  for  the  city  of  Montreal.  It  ii  a  con- 
tinuous Rirder  bridge  in  reinforced  concrete,  combined  with  three  66-foot  Stoney  head-gates  controlling  the  flow  of  water  in  the  new  aqueduct, 
Montreal.  The  tgwers  and  overhead  structures  house  the  counterweights  and  operating  machinery  for  the  gates.  The  roofs  of  the  towers 
are  of  red  Spanish  tile,  unglazed.  The  parapets,  etc.,  of  the  operating  bridge  are  relieved  with  red  tile  inserts  at  intervals  as  fhown.  The 
center    piers    are    decorated    with    City    of    Montreal    coats-of-arms    in  cast  metal,  finished  verd  antique. 


rul)  .shoukleis  with  luifjlish  affectations,  and  only  here 
and  there  does  a  strncture  seem  to  live  and  breathe 
the  20th  Century,  Keinforced  concrete,  when  univer- 
sally accepted  as  the  great  structural  material  it  is, 
must,  if  the  designers  using  it  be  true  to  the  material 
and  themselves,  be  the  foundation  of  a  great  transfor- 
mation in  the  mode  of  building — for  the  better,  we 
l)elie\  e — because  the  elements  of  concrete  construction 
are  so  simple.  As  I  have  said  before,  with  the  elimin- 
ation of  the  complexity  of  construction  now  in  use, 
we  may  be  confident  of  the  evolution  that  will  take 
'])lace  in  the  ages  to  come  and  be  proud  to  think  we 
were  the  pioneers  of  the  great  thing  that  will  live  in 
the  generations  hereafter. 

We  must  not,  as  a  few  would  have  us  believe,  sever 
ourselves  completely  from  tradition,  nor  is  it  right,  in 
my  opinion,  to  take  as  the  heritage  of  the  past  merely 
the  trimmings,  as  seems  to  be  the  case  with  most  con- 
structural  works,  with  their  burden  of  cornices,  col- 
umns, useless  porticos  and  other  impedimenta  so  dear 
to  the  heart  of  the  average  architect  to-day.  Whereas 
in  the  i)reparation  of  a  design  in  reinforced  concrete, 
the  fitness,  proportion,  and  adaptability  are  the  first 
issues   that   assail   the   designer,   and   the   majority  of 


them  fail  to  create  anything  worth  while  for  the  fol- 
lowing reasons : 

1,  Their  inability  to  understand  the  scientific  and 
woiking  spirit  of  concrete, 

2,  The  lack  of  that  knowledge  to  furtherance  of 
thought  in  terms  of  concrete,  and 

3,  The  impossibility  of  abandoning  tin.-  mmiw- 
ledge  they  have  already  acquired  in  building  with 
other  materials. 

With  the  perfect  knowledge  of  these  first  three 
points  a  thing  of  beauty  will  result,  and  no  amount 
of  elaboration  will  remedy  faults  in  these  first  three 
points.  It  is  absolutely  essential  in  reinforced  con- 
crete to  keep  clear  of  the  changing  whims  of  artistic 
fashion,  and  to  evade  the  tradititmal  architectural  fea- 
tures in  wood,  stone  and  iron.  Decoration  on  reinforc- 
ed concrete  bridges  should  be  used  sparingly,  and  only 
when  the  use  of  such  decoration  will  bring  out  the 
beauties  of  the  fundamental  principles  of  design. 

Following  along  this  same  line  of  thought,  one 
thinks  of  some  of  the  great  bridges  already  ct.»nstruct- 
ed  under  the  coml)ined  thought  and  work  of  engineer 
and  architect,  and  if  we  accept  our  previous  views  we 
must    realize   that    tht^-e   structure^,    though    beautiful 
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This   illustrates  one   of   the   four   bridges  designed   by   the  author   for  the  Toronto    »    Hamilton    Highway    Commission,    now    under    consttuclion    at 
Mimico.    Etobicoke,    Port    Credit    and    Bronte.      This    compares    with  the  through  girder  type  of  bridge  in   ste«l. 


882 


THE    CONTRACT     RECORD 


November   0.    1918 


in  themselves,  as  specimens  of  studied  poetry,  fall 
short  of  the  great  idea.  For  the  most  part,  they  em- 
body forms  and  details  which  we  readily  associate 
with  other  materials.  Cannot  the  designer  think  in 
other  terms  than  the  five  orders?  To  me  there  is  only 
one  order — "Fitness." 

As  a  simile  might  I  for  a  moment  be  excused  a 
diversion: — ^Take  the  automobile;  the  first  of  these 
modern  means  of  locomotion  were  naturally  very  sim- 


eo-o 
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Cross    sectional    drawing    of    Toronto-Hamilton    Highway    Bridge 

ilar  to  the  carriage,  and  in  some  very  early  drawings, 
indicating  the  ideas  prevailing  at  that  time,  one  might 
find  the  two  personages,  coachman  and  footman  of 
the  old  staid  carriage,  mounted  up  high,  in  front  of 
the  vehicle,  and  even  in  some  cases,  the  means  of  steer- 
ing was  illustrated  as  a  sort  of  rein  attachment  in  the 
hands  of  the  coachman.  In  comparison,  look  at  our 
modern  auto,  the  acme  of  engineering  perfection, 
bearing  no  resemblance  to  any  other  vehicle:  this  up- 


dictate  the  first  steps  in  a  reinforced  concrete  crea- 
tion ;  next,  probably,  the  thought  comes  of  the  way  in 
which  this  material  is  assembled,  i.e.,  poured.  This 
seems  to  dictate  flowing  lines,  continuity,  and  elimin- 
ation of  all  the  small  distractions.  A  structure  design- 
ed to  comply  with  these  and  the  other  three  points 
previously  raised  and  truthfully  dictating  its  function 
cannot  but  lift  a  new  standard  to  the  worJd  to  pro- 
claim the  progression  of  the  20th  century. 

•  That  severe  critic  of  the  Building  Art,  Ruskin, 
whether  we  accept  all  his  statements  or  not,  was  right 
when  he  said  "Nothing  is  beautiful  that  first  is  not 
true." 

I  have  dwelt  above  on  the  error  of  trying  to  pro- 
duce a  living  structure  by  using  forms  associated  with 
other  materials,  and  must  indulge  the  reader's  forbear- 
ance in  repeating  this  remark,  as  its  importance  can- 
not be  too  strongly  emphasized.  There  is  still  a  more 
intimate  imitation  that  must  strenuously  be  avoided, 
and  that  is  the  actual  reproduction  in  concrete  of  some 
other  material,  such  as  rock-faced  ashlar,  rusticated 
stonework ;  these  and  many  others  are  a  degradation 
to  reinforced  concrete  and  an  insult  to  the  material 
it  imitates.  To  the  expert  designer  the  treatment  of 
the  finished  concrete  should  open  up  many  new  inter- 
esting effects.  Many  of  those  already  in  popular  use 
are  : — the  careful  selection  of  a  surface  aggregate  which 
is  then  either  polished,  producing  that  beautiful  effect 
we  know  as  terrazzo,  or  by  sand  blasting  the  surface 
marks  from  the  interstices  and  leaving  the  aggregate 
free,  producing  an  effect  similar  to  rough  cast.  Then 
again,  the  aggregate  may  be  varied  by  the  use  of  either 
lime  stone,  granite  or  marble  chips,  which  might  all 
be  combined  or  used  separately  at  diflferent  points  of 
the  whole  structure  without  destroying  its  continuity. 
The  one  great  thought  that  raises  itself  in  connec- 
tion with  the  decoration  of  a  reinforced  concrete  struc- 
ture is,  that  it  must  of  necessity  be  of  the  structure. 


Bridge   at    San    Sebastian,    Spain. — This   is   a   reinforced    concrete    structure,   designed   by   Francois   Hennebique,  of  Paris.      It   is   finished   in  highly 
polished    terrazzo.    composed    of    black    and    white    marble    aggregate    and  crushed   marble  sand. 


on  careful  analysis,  is  found  to  be  purely  a  matter  of 
elimination  and  simplification. 

Thinking  of  reinforced  concrete  bridges  in  a  more 
intimate  way  than  we  have  above,  several  phases  of 
character  present  themselves,  and  when  we  realize 
the  distinctness  of  concrete  from  all  other  materials, 
we  must  appreciate  the  opportunity  that  knocks  at 
our  door  for  a  distinct  expression.  Among  these  char- 
acteristics is  the  solid  purity  of  line,  the  mass,  the 
bulk,  whatever  one  cares  to  apply,  should  undoubtedly 


This  is  the  argument  of  th^  Gothic  revivalists  in  favor 
of  their  style,  of  which  there  is  scarcely  an  old  world 
example  existing  that  is  not  beautiful.  The  idea  of 
precasting  tons  of  useless  features  heretofore  associ- 
ated with  stone,  at  present  expressed  in  so  many  of 
the  concrete  structures  already  built,  is  in  no  way  sig- 
nificant of  progression,  and  as  soon  as  we  forget  the 
cornice  as  it  is  at  present  detailed,  and  the  column 
of  ancient  Greeco-Roman  times,  and  give  our  more 
strenuous   attention   to  such   means   of   decoration   as 
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htiriit  clay,  tile  insertion,  etc.,  the  more  readily  will 
the  pfrouiul  he  clear  of  weeds  to  beg^iii  i)loujThing 
through  this  vortex  of  existing  afifectations.  At  this 
point,  I  feel  it  would  be  as  well  to  say  a  few  words 
about  the  decorative  value  of  iron  w(jrk.  Because  a 
bridge  is  of  reinforced  concrete,  it  would  be  ridiculous 
to  assign  the  material  to  some  duty  for  which  it  was 
not  functionally  the  best  suited;  wrought  iron  used 
carefully,  and  lovingly  designed  by  an  appreciative 
craftsman,  will  add  greatly  as  an  accessory  to  the  gen- 
eral effect.    Gates,  lamps,  and  sometimes  standards, 


which  these  decorations  can  be  effected  is  also  a  con- 
sideration ;  the  majority  of  them  can  be  left  out  with- 
out destroying  the  beauty  of  a  design,  and  placed  at 
some  more  ajjpropriate  time.  Of  course,  there  are  still 
those  first  three  points  which  should  stand,  and  ih 
themselves  create  a  beautiful  bridge,  with  the  other 
adornments  merely  as  furniture  to  the  home. 

In  conclusion,  I  want  to  touch  briefly  on  the  sub- 
ject which  is  far  from  the  least  important  and  which 
as  yet  I  have  refrained  from  talking  about  until  this 
stage.   I  refer  to  color.  There  seems  to  be  in  reinforc- 


^ 


Risorgimcnto    Bridge.    Rome,    Italy — 328    ft.    span. — This    reinforced     concrete    bridge     v.  cj     bv     Francois     Hennebique 

of   Paris.     It  is  66   ft.  6  in.  wide,   carrying  double  electric  car    tracks,    roadway    ana    si(iew.iiKs.      The   arch    has    a    rise    of 
32   ft.    10  in.   and   the   over-all   depth  of  construction   at   the  crown  is  2  ft.  9%  in. 


trolley  poles,  coats  of  arms,  metal  weatherings,  in- 
scriptions, if  properly  designed,  lend  that  touch  of 
contrast  so  necessary  to  any  work  of  art.  Contrast  and 
harmony  arc  synonymous  in  the  hands  of  the  gifted. 

Applying  reinforced  concrete  to  bridges,  relieves 
us  of  one  of  the  greatest  obstacles  to  beautiful  struc- 
tures :  the  elimination  of  complexity  in  constructing  a 
structure  whose  function  is  simple ;  the  functional  idea 
should  then  be  the  key  note  of  all  reinforced  concrete 
bridges.  The  bigness  and,  at  the  same  time,  the  small- 
ness  of  the  function,  is  such  as  to  simply  demand  the 
elimination  of  trivial  details,  especially  seeing  that  we 
cannot  comprehend  the  beauty  of  a  bridge  except  at  a 
comparatively  great  distance.  The  human  eye  would 
fail  absolutely  to  appreciate  for  instance,  small  heads 
at  intervals  on  a  string  course,  so  it  would  seem  as 
well  to  confine  any  of  the  smaller  elaborations  to  the 
roadway  itself,  such  as  the  decoration  of  lam])  stand- 
ards, seats,  coats  of  arms,  trees,  shrubs,  etc.,  etc.,  where 
the  human  eye  can  readily  grasp  their  significance, 
and  enjoy  their  beauty. 

It  is  readily  seen  from  the  foregoing  remark  that  to 
make  a  successful  project  it  is  not  necessary  to  spend 
an  enormous  amount  of  money.  In  point  of  fact,  the 
percentage  on  the  cost  of  the  whole  structure  can 
scarcely  be  appreciated,  it  is  so  small.    The  ca^c  with 


ed  concrete  a  chance  that  we  shall  again  take  up  a 
true  heritage,  handed  down  to  j)osterity  by  the  anci- 
ents, which,  in  the  last  century,  has  gradually  dwindl- 
ed and  waned  until  our  surroundings  are  as  drab  as 
our  lives.  If  we  study  classical  architecture  it  will  be 
found  that  our  ancestors  were  partial  to  building  in 
colors.  The  excavation  of  classical  buildings  at  Var 
Catena,  Brioni  Grande,  and  Barbariga,  has  brought 
to  light  many  proofs  of  this.  We  can  understand, 
to  a  certain  degree,  in  countries  with  temperatures 
such  as  in  England,  that  color  is  not  so  important, 
but  in  a  continent  such  as  ours,  with  its  brilliant  sun 
and  more  brilliant  snows,  color  is  the  greatest  note  we 
can  strive  to  incorporate,  and  so  in  our  bridges  and 
great  engineering  works,  which  in  so  large  a  number 
of  cases,  are  built  in  such  close  juxtaposition  to  na- 
ture, do  not  forget  that  God  intended  color  to  be  one 
of  the  most  beautiful  notes  the  human  can  strike,  just 
as  He  played  it  in  the  supremest  creation  of  all. 


.\n  excellent  sandpaper  block  for  use  on  curved 
surfaces  is  made  by  attaching  a  piece  of  heavy  leather 
to  split  block.  The  block  is  first  grooved  and  finished. 
The  leather  is  then  glued  to  the  lower  surfaces.  The 
santipaper  is  cut  to  the  proper  size  and  glued  to  the 
leather. 
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A  Self-Contained  Floating  Caisson 


WE  are  in  receipt  of  an  interesting  letter  from 
Mr.  John  Taylor,  C.  E.,  Hamilton,  Ont.,  of 
the  firm,  McAllister  &  Taylor,  general  con- 
tractors, in  which  attention  is  drawn  to  a 
paper  recently  read  by  Mr.  J.  J.  McDonald,  on  the 
Diving  Bell,  which  is  being  used  in  the  construction 
of  the  foundations  of  the  dock  walls  at  the  new  Hali- 
fax Terminals.  In  this  paper,  Mr.  McDonald  calls  his 
device  a  Floating  Caisson  or  Diving  Bell,  and  claims 
to  be  the  originator  of  this  type  of  apparatus.  How- 
ever, Mr.  Taylor  points  out  in  his  letter  that  as  early 
as  August,  1913,  he  had  invented  and  used  in  the  city 
of  Hamilon,  a  diving  bell  of  the  type  described  by 
Mr.  McDonald,  and  that  a  description  of  it  appeared 
in  "Engineering  News"  of  date  April  23,  1914.  Mr. 
Taylor  adds : 

"Previous  to  its  use  in  Hamilton,  there  was  no  self 
contained  floating  caisson  capable  of  being  moved  by 
air  pressure  and  loaded  with  water  ballast,  in  use 
anywhere  on  this  continent,  and  the  method  adopted 
certainly  was  not  used  at  any  of  the  European  ports, 
although  a  large  deep-water  diving  bell  for  rock  drill- 
ing purposes,  with  the  air  lock  shaft  supported  in  the 
centre  of  a  large  steel  scow  and  held  down  by  the 
weight  of  the  scow,  was  used  by  a  firm  of  admiraltj' 
contractors  in  the  excavation  of  several  million  cubic 
yards,  of  rock  in  the  entrance  channel  of  Plymouth 
Harbor.  This  particular  machine  was  designed  by  Mr. 
Humphreys,  now  the  Chief  Engineer  to  the  London 
County  Council,  and  the  writer  was  at  one  time,  a 
member  of  the  engineering  staflf  of  this  company.  This 
machine  does  not  depend  on  water  ballast  to  resist 
the  upward  air  pressure,  but  would  probably,  for  the 
conditions  at  Halifax,  have  provided  a  more  reliable 
and  safer  machine  for  doing  the  work,  as  the  stability 
of  the  Halifax  machine  had  frequently,  the  writer  un- 
derstands, to  be  maintained  when  floating  near  the 
surface  with  the  assistance  of  a  derrick  on  an  attend- 
ant scow,  probably  partly  due  to  the  fact  that  the  de- 
sign was  not  strictly  correct." 

In  view  of  the  interest  attaching  to  the  subject, 
we  are  giving  herewith  a  detailed  description  of  Mr. 
Taylor's  diving  bell,  as  used  in  Hamilton,  in  1914, 
in  the  construction  ofa  wharf  for  the  Canadian  gov- 
ernment : 

Construction  of  Caisson. 

The  working  chamber  is-  7  x  18  ft.  in  plan  and  7 
ft.  high  inside.  In  this  work  the  pile  bents  were 
spaced  at  11-ft.  centres  and  measured  16  ft.  overall 
across  the  wall.  One  pile  bent  at  a  time  was  covered 
by  the  caisson.  The  maximum  depth  to  which  the 
water  was  required  to  be  depressed  in  order  to  give 
clear  access  for  placing  the  cross  timbers  and  longitud- 
inals in  the  dry  was  3  ft.  below  zero  level  of  Lake  On- 
tario. 

The  framework  of  the  chamber  consisted  of  4x6- 
in.  beams  of  white  pine  with  cross  bracing. and  longi- 
tudinals in  the  ballast  tanks  and  A-trusses  on  top  and 
bottom  of  the  tanks  to  stiflfen  the  framing,  all  securely 
bolted  with  ^-in.  bolts.  The  top  and  bottom  end  tim- 
bers were  of  6  x  10-in.  Douglas  fir.  Across  the  top  of 
the  air  chamber,  and  running  longitudinally  a  10  x  12- 
in.  timber  of  Douglas  fir  was  placed  to  take  the  up- 
ward air  pressure  on  the  centre  of  the  roof  of  the  cais- 


son. The  ends  of  this  beam  were  tied  down  through 
the  end  6  x  10-in.  timbers  with  lyi-in.  tie-rods  and  an 
A-frame  truss  is  placed  with  these  rods  as  tension 
members  on  the  ends  of  the  air.  chamber. 

The  water-ballast  tanks  and  air  chamber  were 
built  of  specially  well-dried  seasoned  white  pine.  The 
tongued-and-grooved  joints  of  the  2-in.  planking  were 
filled  with  a  thick  solution  of  asphalt  which  was  cho.s- 
en  on  account  of  its  elastic  properties  and  the  whole 
apparatus  was  painted  with  the  same  material.  The 
outside  exposed  ends  of  the  air  chamber  were  double 
sheeted  with  2-in   planking  tongued-and-grooved. 

The  inside  of  the  walls  and  roof  of  the  working 
chamber  were  lined  with  heavy  galvanized  iron,  all 
joints  and  nail  heads  being  heavily  soldered  to  prevent 
air  leakage.  Horizontal  fenders  to  protect  this  lining 
were  placed  around  the  inner  sides  and  edges  of  the 
chamber.  On  each  of  the  four  outside  corners  were 
placed  spuds  of  10  x  10-in.  timber  32  ft.  long.  These 
were  raised  and  lowered  by  wire  cables  running  from 
a  hand-operated  capstan  placed  on  the  centre  roof 
beam.  These  spuds,  if  desired,  were  provided  as  an- 
chorages and  as  a  protection  against  possible  break- 
down of  the  air  supply,  and  were  intended  to  be  drop- 
ped immediately  should  this  occur.  They  were  not, 
however,  vitally  necessary  to  the  successful  operation 
of  the  a])paratus  as  a  whole. 

Access  was  provided  to  the  working  chamber  by 
means  of  an  air-lock  placed  in  the  roof  of  the  working 
space.  The  doors  of  the  lock  were  of  wood  of  heavy 
construction  with  heavy  hinges  and  a  clamping  ar- 
rangement. The  hinges  were  set  so  as  to  bring  an 
even  pressure  over  the  whole  bearing  surface  of  the 
doors.  The  meeting  surfaces  were  mitered  and  provid- 
ed with  rubber  bearing  surfaces  to  give  an  air-tight 
joint.  This  made  a  simple  and  effective  airlock. 

Four  ^-in.  air  valves  were  provided  for  control- 
ing  the  lock,  which  could  be  operated,  two  from  the  in- 
side of  the  lock,  one  from  the  working  chamber  and 
one  from  the  outside.  A  steel  lock  of  the  usual  type 
could,  of  course,  be  used. 

The  working  platform  was  suspended  by  J/2-in-  dia. 
manila  rope  from  sets  of  double  and  single  blocks 
The  platform  frame  was  made  the  full  size  of  the 
chamber  and  fitted  with  loose  removable  planks  form- 
ing the  platform.  Working  equipment  such  as  clips 
to  hoist  the  timbers  to  be  framed  up  were  suspended 
by  ropes  on  blocks  from  eye-bolts  and  rods  on  the 
roof  of  the  working  chamber  and  suspended  tool  boxes 
were  provided.  All  tools  were  secured  by  a  light  line 
to  prevent  their  being  accidentally  dropped  in  the 
water  and  lost  through  the  open  bottom  of  the  caisson. 

A  telephone  was  provided,  the  instrument  on  the 
inside  being  removable  to  prevent  it  being  damaged 
by  water  when  the  caisson  is  sunk,  and  the  cells  were 
placed  in  a  water-prDof  instrument  box  on  the  outside 
wall  of  the  air  lock.  A  separate  high-pressure  air  con- 
nection was  provided  for  an  air  wood-drill  and  saw 
inside. 

A  water-gauge  glass,  with  cutoft  valves  which 
could  be  closed  in  case  of  glass  breakage,  communi- 
cated with  the  water  outside  and  allows  the  exterior 
water  level  to  be  read  inside,  and  when  the  reading 
was   obtained   from   the    dock     water  gage   the   level 
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could  be  transferred  very  closely  for  setting  out  the 
construction  inside  the  working  space.  A  large  scale 
low-pressure  air  gauge  on  the  roof  graduated  to 
ounces,  showed  at  a  glance  the  air  ])rcssure  in  the  cais- 
son. 

On  the  four  outside  faces  of  the  caisson,  gauge 
boards,  graduated  t(j  inches,  showed  the  level  to  which 
the  lower  edge  of  the  working  space  was  depressed  be- 
low the  outside  water  surface.  To  provide  light,  two 
small  windows,  double,  of  heavy  wired  glass,  protect- 
ed by  gratings,  were  fitted  in  the  roof  in  rubber  seats, 
but  on  dull  days  ordinary  lamps  were  used  to  light  the 
working  space . 

At  Hamilton,  the  depth  to  which  the  water  was 
depressed  inside  the  working  space  did  not  exceed 
6  ft.  and  as  1  lb.  su])eratmospheric  i)ressure  will  de- 
press water  api)roximately  2  ft.  the  j)ressure  under 
which  the  men  worked  did  not  exceed  3  lb.  per  sq.  in. 
for  6  ft.  depression. 

To  empty  the  water-ballast  tanks  it  was  only  nec- 
essary to  open  the  6-in.  diam.  water  valves  and  retain 


the  working  chamber  and  the  other  high-pressure  air 
for  a  wood-drill  which  was  used  on  all  boring  for  bolts 
in  the  timber  work.  These  air  lines  were  atached  to 
the  roof  of  the  working  space. 

The  high-i)ressure  line  supplied  air  at  95  lb.  per  sq. 
in.  while  the  low-])ressure  line  supplied  air  for  the 
working  space,  cut  down  by  an  air-reducing  valve  to 
a  little  above  the  actual  ])ressure  required.  This  sur- 
plus pressure  was  allowed  to  blow  off  through  a  safe- 
ty escape  valve  in  the  roof  to  purify  the  air,  and  it 
also  made  good  any  air  leakage.  Of  course,  as  soon 
as  the  air  pressure  rose  too  high,  on  account  of  the 
exhaust  from  the  air  tools,  it  blew  off  under  the  lower 
lip  of  the  working  chamber  and  thus  automatically 
regulated  the  water  level  inside  the  working  space. 

In  the  event  of  a  serious  breakdown  of  the  air'com- 
]>ressor  or  pii)ing,  instructions  were  given  to  the  oper- 
ator and  his  assistant  outside  to  immediately  open  the 
water-ballast  tank  valves  and  allow  the  ballast  to 
discharge  and  drop  the  spuds,  meanwhile  to  lock  out 
the  men  in  the  wcirkiiig  chaniber,  but  this  had  never 
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the  air  in  the  working  chamber  when  the  ballast  tanks 
would  discharge  their  load  and  the  apparatus  again 
rise  in  a  few  minutes  \nUi  the  jxjsition  shown  in  Fig. 
1,  the  valves  being  then  closed.  In  order  to  coniplete- 
ly  expel  the  water  from  the  ballast  tanks,  the  air 
valves  communicating  with  the  working  space  ad- 
mitted air  to  the  tanks  which  forced  the  remainder  of 
the  water  through  the  6-in.  water  valves.  This  could 
be  done  to  obtain  a  specially  light  draft,  and  with  the 
tanks  unloaded  thus,  the  light  draft  did  not  exceed  1 
ft.  6  in.  in  the  machine  described. 

The  air  supply  was  provided  by  compressor  cap- 
able of  delivering  100  cu.  ft.  of  free  air  per  minute, 
placed  on  a  sejiaratc  scow  moored  alongside,  steam 
being  supplied  by  a  30-h.p.  boiler  also  placed  on  the 
scow.  This  compressor  also  supi)lied  air  to  the  one 
diver  necessary  on  the  work  who  followed  behind  do- 
ing incidental  work  of  any  kind. 

Air  lines  of  •)'4-in.  diameter  rubber  hose  ran  from 
the  storage  tanks;  one  supplied  Ii'iw  pressure  air   for 


been  necessary.  There  was  amjjle  storage  in  the  air 
tank  and  working  chamber  to  allow  of  this  being  done 
before  the  water  level  began  to  rise  in  the  inside,  this 
having  been  tested  previous  to  use.  Being  built  al- 
most entirely  of  woixl,  the  caisson  could  not  sink  al- 
together and  a  man  could  always  dive  under  the  lower 
lip  if  necessary. 

The  caisson  retpiires  three  men  inside,  one  engineer 
and  fireman  outside  and  an  attendant  who  brings  sup- 
plies, etc.,  as  required. 


A  very  common  cause  of  accidents  about  a  factory 
lies  in  slipperv  stair  treads.  This  is  recognized  by 
many  builders  who  recommend  the  use  of  treads  hav- 
ing an  insert  of  lead,  carborundum,  or  other  abrasive 
material.  Some  plants,  however,  are  using  a  home- 
made stair  tread.  This  consists  of  a  channel  iron  with 
the  rianges  pointed  upward,  and  the  space  between  the 
rtanges  filled  with  concrete.  Cinder  concrete  makes  an 
es]iecial1y  good  filling  for  these  treads. 
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to  produce  or  preserve  road  parts.     A  subdivision  of 

these  jreneral   accounts  produces  what  are  called  the 

primary  accounts.     Such  a  division   is  shown   below. 

The  accompanying  numbers  give  a  development  of  the 

cost-keeping  code: 

C,  M,  and  R.  Construction,  Maintenance  and  Reconstruction 

00  to  09.  Right  of  way.  40  to  49.   Bridges     and     cul- 

10  to  19.  Grade  and  roadside.  verts. 

20  to  29.  Roadway.  .50  to  59.  Supplementary 

;)0  to  39.  Ditches  and  drains.         parts. 

60  to  69.  Engineering  and 
supervision. 
P.   Plant 
70  to  79.   Plant  accounts. 

A.  .Administration 
80  to  99.  Administration  accounts. 

The  numbers  preceding  the  primary  account  give 
the  range  of  class  numbers  for  the  final  cost-keeping 
code.  Thus  30  to  39  are  the  inclusive  numbers  for 
class  costs  of  ditches  and  drains.  This  first  division 
of  the  general  accounts  would  serve  very  satisfactorily 
for  a  simjjle  cost-kee])ing  system.  In  such  case  the 
first  set  of  numbers  could  be  omitted  and  ditches  and 
drains  would  be  represented  by  39  instead  of  the  range 
of  numbers  from  30  to  39. 

Primary  Accounts  and  Class  Code 

C,  M,  and  R.  Construction,  Maintenance,  and  Reconstruction 

Bridges  and  Culverts. 


Better  System  of  Highway  Cost  Keeping 

— —  By  James  J.  Tobinand  A.  R.  Losh*  (Continued) 

CERTAIN   fundamental   principles   must  be   fol- 
lowed to  make    any    cost    system    successful. 
This  api)lies  to  road  costs  as  well  as  to  factory 
costs.     .\ny  cost-keeping  .system  to  be  success- 
ful must  be  (1)  reliable,  (2)  simple,  (3)  immediate,  (4) 
fiexible,  and  (5)  relatively  inexpensive. 

(1)  Reliability  is  of  paramount  importance.  If  the 
data  collected  are  not  reliable,  all  records  based  upon 
them,  of  course,  will  be  misleading  and  the  results 
dangerous.  Accuracy  is  desirable,  but  this  need  not 
be  carried  beyond  the  practical  limits  adopted  for  mea- 
suring the  units  of  materials  expended  and  the  units 
of  work  accomplished. 

(2j  If  simplicity  be  not  maintained  the  purpose  of 
the  system  will  be  defeated.  Involved  and  complex 
forms  are  confusing  to  the  recording  ofificials,  difficult 
to  compile  for  study  and  analysis,  aijd  apt  to  be  inac- 
curate and  a  useless  expense. 

(3)  To  be  effective,  the  cost  records  must  be  sus- 
ceptible of  immediate  analysis  and  must  reach  the 
officials  responsible  for  the  economic  progress  of  the 
work  in  time  to  be  of  use.  If  a  week  or  ten  days  must 
elapse  before  wasteful  methods  and  incompetency  are 
discovered  the  information  is  past  history  and  it  may 
be  too  late  to  try  other  methods  which  might  rectify 
the  detrimental  condition. 

(4)  Flexibility  is  very  desirable.  The  system  must 
be  elastic  enough  to  provide  for  the  recording  of  all 
classes  of  work,  irresi)ective  of  the  size  of  the  project, 
without  any  material  change  in  the  prescribed  forms. 

(5)  P'inally.  the  system  must  be  relatively  inex- 
pensive. The  cost  of  determining  cost  must  be  re- 
duced to  a  minimum.  If  expense  of  obtaining  cost  re- 
cords to  point  out  the  way  to  efficiency  is  not  much 
below  the  saving  effected,  they  have  no  just  claim  to 
a  place  in  any  plan  of  management. 

The  first  problem  in  developing  a  cost-keeping  sys- 
tem for  highway  work  is  to  devise  a  general  classifi- 
cation of  expenditures  that  will  conform  to  accounts 
appearing  upon  the  ledger  of  the  organization ;  that  is, 
at  the  outset  the  cost  keeper's  records  must  tie  into 
the  bookkeeper's  accounts.  The  ledger,  it  is  well  to 
recall,  contains  only  as  debits  the  funds  received  or 
appropriated  and  as  credits  the  payments  made  from 
those  various  funds  summarized  from  a  record  which 
carries  the  distribution  of  these  expenditures  accord- 
ing to  subheadings  or  primary  accounts.  It  is  usual 
to  classify  accounts  as  far  as  possible  by  departments, 
or  with  respect  to  certain  functions  for  which  funds  are 
provided.  Such  a  classification  of  accounts  provides 
the  first  division  for  the  cost  keeper.  This  division 
gives  what  usually  are  known  as  the  general  accounts. 
Numbers  or  letters  are  used  to  represent  these  ac- 
counts, and  in  these  letters  or  symbols  we  have  the 
beginning  of  a  code  for  cost  keeping.  The  following 
classification  and  corresponding  letters  show  a  depart- 
mental division  of  accounts  and  a  letter  code  suitable 
for  highway  work : 

General  Accounts 

C.  Construction. — M.  Maintenance. — R.  Reconstruc- 
tion.— P.    Plant.— A.   Administration    .  . . 
The  first  three  of  these,  it  will  be  observed,  have  to 
do  with  certain  road  operations.    Tt  will  be  found  upon 
analysis  that  they  consist  of  the  operations  necessary 


Right  of  Way 

00  Preliminaries. 

01  Right-of-way   surveys. 

02  Right-of-way   plans. 
0.'!   Real  state. 

04  Damages. 

09  Miscellaneous. 

Grade   and   Roadside 

10  Cuts  and   emliankments. 

11  Shoulders. 

]'  Berms  and  slopes. 

l.'i  Trees,  shrubs,  grass,   etc 

19  Miscellaneous. 

Roadway. 

20  Subgrade. 

21  V  drains. 

22  Sub-base. 

2.3  Base  course. 

24   Intermediate   course. 

2.5   Binder  course. 

26  Cushion   course. 

27  Top  course. 

28  Surface. 

29  Miscellaneous. 

Ditches   and    Drains. 

30  Ditches  and  gutters. 

31  Ditches  and  gutters, 
paved. 

32  Blind  drains. 

33  Tile   drains. 

34  Catch   basins. 

35  Drainage  channels. 


39  Miscellaneous. 

P.  Plant  and  Equipment 


40  Foundations. 

41  Abutments. 

42  Piers  and  bents. 

43  Superstructures. 

44  Box  culverts. 

45  Pipe  culverts. 

49  Miscellaneous. 

Supplementary  Parts. 

50  .Signs   and   sign   posts, 
jl   Monuments. 

52  Guard   rails. 

53  -Curbs. 

54  Retaining  walls  and  para- 
pets. 

55  Riprap  and  revetments. 

56  Roadside  treatment. 

59  Miscellaneous. 
Engineering  and   Supervision 

60  Location  and  relocation 
surveys. 

61  Surveys    (for    operations). 

62  Plans. 

63  Specifications  and  contract 
preparation. 

64  Estimates. 

65  Expense  of  awards. 

66  Office   expenses,  engineer- 
ing. 

67  Supervisory    engineering. 

68  Inspection  and  tests. 

69  Miscellaneous. 


'From  Bulletin  Issued  by  U.S.  Dept.  of  Agriculture. 


70  Buildings,  fixtures,  and 
grounds. 

71  Quarries,  pits,  material 
yards,  etc. 

72  Power  tools  and  equip- 
ment. 

73  Hand  tools  and  equip- 
ment. 

74  Livestock  and  vehicles. 

75  Camp  equipment. 

76  Camp   Iniildings   and   shel 
ters. 

77  Storage  and   transporta- 
tion. 

79  Miscellaneous. 


Primary  Accounts. 
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Primary  Accounts. 


A.  Administration 

HO   Executive.  \ 

90  Maintenance  of  office. 

!)2  Legal. 

i)4  Clerical. 

•.K>  Fiscal. 

97   Engineering,    department 

al. 
99  Miscellaneous. 

Note.— It  will  he  observed  tliat  no  divisions  beyond  prim- 
ary account.s  have  been  provided  under  Plant  and  Administra- 
tion. These  can  be  expanded  further  to  meet  the  require- 
ments of  the  organization. 

Operation  Code 
The  next  step  is  to  develoi)  a  series  of  operations  and 
a  corresponding  code  which  will  include  all  the  opera- 
tions i)erformed  by  the  various  departments  to  con- 
struct and  maintain  the  works  under  their  supervision. 
This  may  be  accompli.shed  in  either  of  two  ways.  One 
is  to  list  with  each  class  of  work  all  the  o|)erations 
that  are  performed  under  it.  The  other  is  to  designate 
an  operation  by  symbol  and  ])relix  this  symbol  with  a 
class  symbol,  designating  the  class  of  work.  By  the 
first  method  such  an  operation  as  "rolling"  would  be 
listed  under  each  roadway  part  and  for  both  construc- 
tion and  maintenance.  In  the  latter  method,  which  is 
followed  in  this  bulletin,  "rolling"  occurs  only  once 
in  the  operation  code  and  the  class  code  symbol  is  pre- 
tixed  to  give  it  the  distinguishing  classification.  Thus 
any  work  can  be  indicated  by  combining  a  class  code 
symbol  and  an  operation  code  symbol. 

The  operation  code  consists  of  a  list  of  descrii)tive 
phrases  arranged  alphabetically  and  designated  by 
consecutive  numbers  following  a  dash  or  decimal 
point.  This  dash  or  decimal  shows  the  linking  to- 
gether of  the  classification  and  operation  codes.  The 
operation  code  must  include  all  operations  necessary 
to  be  performed  and  the  phrases  must  be  limited  to  a 
single  interpretation.  The  divisions  of  the  primary 
and  general  accounts  given  previously  form  the  class 
code.  As  these  class  code  numbers  represent  road 
parts  or  departments  of  the  organization,  an  accumu- 
lati(m  of  a  number  of  operations  for  any  particular 
road  part  or  department  is  effected  readily  by  group- 
ing all  of  those  having  the  same  class  number.  Below 
is  given  a  typical  operation  series  for  the  general  oper- 
ations of  construction,  reconstruction,  and  mainten- 
ance of  highways.  A  similar  code  could  be  devised  for 
other  operations. 

The  Operation  Code 


00  Ass.embling. 

01  Back-filling. 
03  Blacksmithing. 

03  Blasting. 

04  Building. 

05  Building  false  work. 

06  Cleaning. 

07  Clearing. 

08  Clearing  and  grubbing. 

09  Coflferdaniming. 

10  Cribbing. 

11  Curing  concrete. 

12  Crushmg. 

13  Dragging. 

14  Drilling. 

15  Drilling  and  blasting. 

16  Excavating  borrow. 

17  Excavating  common. 

18  Excavating  earth. 

19  Excavating  loose  rock. 

20  Excavating  solid   rock. 

21  Excavating  wet  earth. 

22  Filling  ruts. 

23  Filling   washouts. 

24  Finishing. 
2.")  F'orming. 

26  General. 

27  Grouting. 


37  Loosening. 

38  Mixing. 

39  Mixing  and  placing. 

40  Moving. 

41  Operating. 

42  Oiling. 

43  Painting. 

44  Patroling. 

45  Pile   driving. 

46  Placing  materials. 

47  Placing  steel. 

48  Planting. 

49  Plumbing. 

50  Plowing. 

51  Pumping. 

52  Quarrying. 

53  Removing  snow. 

54  Repairing. 

55  Riveting. 
*56  Rolling. 

57  Scarifying. 

58  Screening. 

59  Shaping. 

60  Spreading  bituminous  ma- 
terials. 

lit   Spreading  materials. 
02  Spreading  screenings, 
sand,  or  chips. 


28  Grubbing.  «3  Sprinkling. 

89  Guarding.  64  Stripping. 

30  Harrowing.  65  Tamping. 

31  Hauling.  66  Trimming. 

32  Heating  bituminous  ma-         67  Washing. 

terials.  68  Washing  and  screening. 

33  Heating  materials.  69  Wasting  materials. 

34  Laying.  70  Water-proofing. 

35  Loading.  71  Working  on  joints. 

36  Loading  and  hauling.  72  Wrecking. 

Method  of  Obtaining  Class  and  Operation  Number 
From  Code 

To  procure  a  code  number  for  any  unit  oi  work  it 
is  first  decided  what  class  of  work  is  under  considera- 
tion, and  a  number  is  selected  from  the  class  table. 
'J'hen  the  specific  operation  is  sought  for  in  the  sec- 
ond, or  operation,  table.  The  two  are  joined  togethrt' 
with  a  hyphen  or  dash.  The  code  letter  of  the  depart- 
ment then  may  be  prefixed  to  the  first  number  and  the 
classification  symbol  is  complete. 

If  it  be  desired  to  know  the  code  numbers  to  be 
used  for  recording  the  labor  of  a  man  mixing  concrete 
for  use  as  a  road  to])  course  the  class  number  for  a 
road  top  course  first  is  looked  up  in  the  class  code. 
This  number  is  found  to  be  27;  then  the  operating 
"mixing"  is  taken  from  the  o|)eration  code  and  found 
to  be  38.  Joining  the  two  together  with  a  dash  pro- 
duces the  full  code  .symbol  27-38.  The  letter  "C"  pre- 
fixed would  indicate  construction  work,  while  the  let- 
ter "M"  would  indicate  a  maintenance  operation. 

Usually  no  classification  letter  will  be  used,  but 
instead  the  capital  letter  "  C."  "  M,"  or  "R"  will  be 
shown  on  the  recording  form.  If  it  be  desired  to  know 
what  code  symbol  to  use  in  order  to  indicate  properly 
the  time  of  a  man  spreading  bituminous  material  on 
a  road  for  maintenance  purposes,  the  letter  "M"  is  set 
down  first  to  show  that  the  work  is  that  of  mainten- 
ance. I-'rom  the  class  code  the  number  for  a  surface 
is  found  to  be  28.  Preceding  this  number  with  a  cap- 
ital letter  "M"  gives  M-28,  which  shows  that  main- 
tenance work  has  been  done  on  a  road  surface.  Then 
there  is  selected  from  the  operation  code  the  number 
for  spreading  bitumen,  which  is  found  to  be  60.  The 
code  symbol  for  maintenance  work  of  spreading  bi- 
tumen on  a  road  surface  then  will  be  M-28-60. 

Use  of  Code  in  Operations 

In  actual  use  the  cost  keeper  generally  would  ob- 
tain his  data  from  the  timekeeper,  who  would  be 
charged  with  keeping  time  and  costs.  A  code  for  the 
use  of  the  timekeeper  would  be  prepared  from  the  class 
and  operation  codes,  which  would  have  the  advantage 
of  being  abbreviated  and  also  properly  arranged  for 
the  cost  keeper's  needs.  Below  is  shown  such  a  code, 
which  was  used  on  work  where  costs  of  the  principal 
operations  were  desired,  and  also  the  expanded  code, 
which  was  used  where  it  was  desired  to  make  a  more 
detailed  study  of  operations  for  the  purpose  of  effi- 
ciency. 

Timekeeper's  Code 
Abbreviated.  Expanded. 

(1)  Grade  and  Roadside. 

19-17  Grading — rough.  11  Shoulders: 

56  Rolling. 
58  Shaping. 
19  Miscellaneous: 
07  Clearing. 

16  Excavating  borrow. 

17  Excavating  common. 
19  Excavating  loose  rock. 

30  Excavating  solid  reck. 
28  Grubbing. 

31  Hauling. 
3S  Loading. 
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(2) 
20-59  Grading — fine. 

(3) 
23-26  Base    course — general. 

(4) 
23-34  Base  course — laying. 

(5) 
23-56  Base  course — rolling. 

(6) 
23-62  Base  course— spreading 
sand  and  chips. 

(7) 
27-36  Top  course — loading 
and  hauling. 

(8) 
27-34  Top   course — laying. 

(9) 
27-60  Top   course' — spreading 

bitumen. 

(10) 

27-24  Top    course — finishing. 


Roadway. 
20  Subgrade: 

56  Rolling. 

5!)   Shaping. 

63  Sprinkling. 
23   Base  course: 

12  Crushing. 

31   Hauling. 

35  Loading. 

56  Rolling. 

61  Spreading  materials. 

62  Spreading  screenings, 
sand  ,aiid  chips. 

63  Sprinkling. 
27  Top  course: 

31  Hauling. 

32  Heating  bituminous 
materials. 

35  Loading. 
56   Rolling. 

60  Spreading  bitumen. 

61  Spreading  materials. 

62  Spreading  screenings, 
sand,  and  chips. 


23-06  Cleaning  base. 
The   timekeeper   had   only    ten    code   numbers    for 
general  use,  but  where  detailed  costs  were  desired  in 
order  to  determine  relative  efficiency  and  to  eliminate 
wasteful   methods   28   code   numbers   were  used. 


How  to  Lay  Out  and  Gut  a  Strikeboard 

OF  the  several  kinds  of  strikeboards  used  on  con- 
crete road  work  where  the  pavement  is  of 
moderate  width,  probably  the  most  efficient 
and  simplest  to  operate  is  the  narrow  single 
type  of  strikeboard.  This  should  preferably  be  made 
of  well  seasoned,  clear  luinber  from  2  to  3  inches  thick, 
1  foot  longer  than  the  width  of  the  pavement.  If 
the  lumber  that  must  be  used  has  a  tendency  to  warp, 
it  is  probably  better  to  bolt  together  two  pieces  of 
thinner  lumber  to  secure  the  required  thickness.  The 
depth  of  the  template  should  be  not  less  than  12 
inches,  but  14  inches  is  preferable. 

Mark  the  centre  of  the  strikeboard  and  strike  a 
chalk  line  across  it  at  a  distance  above  the  bottom 
equal  to  the  crown  of  the  road.  From  this  line,  lay  off 
the  computed  ordinates  at  intervals  of  about  1  foot. 
Harger  and  Bonney's  "Highway  Engineers'  Hand- 
book" gives  the  following  convenient  method  for  com- 
puting the  ordinates  for  parabolic  crowns : 

"Divide  the  distance  from  the  centre  of  the  road 
to  the  edge  of  pavement  into  10  equal  parts  and  call 
the  total  crown  1.0;  the  distance  down  to  the  surface 
of  the  pavement  from  the  crown  elevation  at  each  of 
these  10  points  expressed  in  decimal  fractions  of  the 
total  crown  will  be  : 

Centre   of   road — point   No.         .0  0.00 

1  0.01 

2  0.04 

3  0.09 

4  0.16 

5  0.25 

6  0.36 

7  0.49 
"               8  0.64 

9  0.81 

Curb  line  "        "  10  1.00 

Figure  1  herewith  illustrates  the  application  of  this 
method.  .. 

After  the  ordinates  h"ave  been  laid  out  and  the 
strikeboard  has  been  accurately  cut,  the  bottom  should 
be  shod  with  a  piece  of  3/16-inch  steel  the  same  width 
as  the  thickness  of  the  board.  This  should  be  fastened 


with  counter-sunk  screws  1^  inches  long  every  12 
inches.  The  shoe  is  bent  up  3  inches  at  the  ends  and 
fastened. 

Wood  handles  are  placed  at  each  end.  The  simplest 
method  of  attaching  is  to  bore  two  holes  !•)<}  inches 
in  diameter  near  top  and  ends  of  the  strikeboards. 
Round  hardwood  sticks  about  14  inches  long  are  driv- 
en in  these  holes.  A  better  way  is  to  use  two  pairs  of 
old  plow  handles  bolted  securely  to  each  end  of  the 
board.  This  costs  but  little  more  and  makes  operation 
easier. 

This  is  illustrated  in  Figure  2. 

If  the  strikeboard  is  too  flexible,  it  may  be  stiffened 
by  nailing  an  inch  board  on  top  as  shown  in  Figure  3. 
This  adds  but  slightly  to  the  weight  of  the  board. 

In  manipulating  the  strikeboard  it  should  be  drawn 
back  and  forth  across  the  road  with  a  saw-like  motion, 
at   the   same   time  moving   it   slightly   forward.    This 


should  be  done  until  a  point  about  3  feet  from  the  joint 
is  reached  when  the  board  should  be  picked  up,  moved 
to  the  joint  and  operated  in  the  opposite  direction. 

If  the  crown  is  not  full  enough  more  concrete 
should  be  thrown  in  front  of  the  strikeboard,  at  the 
same  time  making  certain  that  the  board  rests  secure- 
ly at  all  times  on  the  side  forms. 

Having  struck  the  surface  in  this  way,  return  the 
strikeboard  to  the  beginning  of  the  slab.  Let  one  of 
the  strikers  hold  his  end  securely  on  the  forms  while 
the  other  lifts  his  end  a  few  inches  and  drops  it  in 
short  sharp  strokes,  at  the  same  time  moving  the 
strikeboard  slightly  forward  at  each  stroke.  After  one 
end  of  the  board  has  been  moved  two  or  three  feet, 
the  man  at  that  end  stops  and  the  other  laborer  pro- 
ceeds as  before. 

Following  the  strikeboard,  the  roller  should  be 
used  to  remove  excess  water.  Final  finish  with  a  can- 
vas belt  will  leave  a  dense,  even,  durable  surface,  cap- 
able of  withstanding  the  heaviest  modern  traffic. — 
Concrete  Highway  Magazine. 


If  you  want  to  please  the  Kaiser,  give  up  the 
idea  of  buying  a  bond,  and  if  you've  bought  some, 
don't  buy  any  more. 


Three  Ontario  municipalities,  Sarnia,  Brampton, 
and  Sault  Ste  Marie,  have  taken  up  the  provincial 
government's  housing  scheme.  Others  are  expected  to 
follow. 
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Firing  Bituminous  Coals   in    House-Heating 
Boilers 

RISING  prices  of  all  fuels  and  the  difficulty  of 
ohtainiiif^  the  more  desirable  grades  of  c(ial  are 
causiiif;  nearly  all  coal-  users  to  seek  means  of 
citlu-r  reducing  consum|)tion  or  of  burning 
coals  obtainable  at  a  lower  cost.  The  following  re- 
commendations from  Technical  I'aper  18(J,  recently  is- 
sued by  the  U.  S.  liureau  of  Mines,  may  be  of  interest. 
These  tests  were  conducted  on  low  ])ressure  or  heat- 
ing boilers  that  had  heretofore  burned  anthracite  coal, 
and  are  of  the  up-draft  or  surface  burning  ty|)e. 
How  to  Burn  Bituminous  Coals  Economically 

1.  In  burning  bituminous  coals  in  large  house- 
heating  boilers,  the  fuel  l)ed  should  not  be  seriously 
disturbed  until  the  coal  has  become  well  coked,  that 
is,  until  the  gassy  part  of  the  coal  has  been  largely 
driven  off. 

2.  Both  caking  and  non-caking  types  of  coal  may 
be  used  satisfactorily  in  boilers  of  this  type  if  i)roperly 
handlc<l.  (A  caking  coal  is  one  that  when  heated  swells 
and  forms  a  solid  mass). 

3.  The  ])resence  of  a  moderate  proportion  of  screen- 
ings mixed  with  the  lump  coal  causes  the  fresh  charge 
of  coal  to  heat  more  gradually  and  the  emission  of 
smoke  is  kept  down  more  easily.  Therefore,  such  a 
l)roportion  of  screenings  is  an  advantage. 

4.  Increasing  the  proportion  of  screenings  in  tiie 
coal  necessitates  the  use  of  a  stronger  draft  in  order 
to  carry  the  same  load.  Smaller  firing  charges  must 
also  be  used  and  more  frequent  attention  given.  The 
tendency  of  caking  coals  to  cake  is  increased,  and  this 
also  means  that  the  fire  must  have  more  frecpient  at- 
tention. 

5.  I-'requency  of  cleaning  the  fires  will  be  deter- 
mined by  the  character  of  the  coal  and  the  rate  at 
which  it  is  burned,  but  with  most  coals  the  tires  should 
be  cleaned  only  once  or  twice  in  twenty-four  hours  in 
ordinary  weather.  '. 

6.  If  the  alternate  method  of  firing  is  employed 
(namely,  if  a  fresh  charge  of  coal  is  made  to  cover 
only  one  side  of  the  bed)  the  side  that  is  left  bright 
will  continue  to  radiate  heating  to  the  boiler,  and  will 
also  serve  to  ignite  the  combustible  gases  driven  off 
from  the  new  charge. 

7.  The  average  man  is  ai)t  to  poke  and  slice  the 
lire  much  more  than  is  actually  necessary.  If  a  cak- 
ing coal  is  used  and  the  caked  fuel  must  be  broken 
U])  before  it  is  well  coked,  slice  the  tire  by  running 
a  straight  bar  under  the  fuel  bed  and  raising  it  slightly 
.so  as  to  crack  the  caked  mass.  Do  not  stir  the  bed 
upside  down  by  raising  the  bar  through  the  fuel  bed. 
nor  break  the  bed  with  a  bar  from  the  top. 

8.  If  the  fuel  bed  is  covered  with  a  charge  of  fresh 
fuel  in  a  layer  more  than  fiv"e  inches  thick,  the  new 
charge,  unless  it  is  very  free  from  slack,  is  apt  to  have 
a  smothering  effect.  Then  the  output  of  the  boiler 
will  be  correspondingly  decreased  and,  especially  if 
the  spreading  method  of  firing  is  employed,  the  mass 
of  fresh  coal  will  usually  have  to  be  broken  once  or 
twice  before  the  fire  will  pick  up.  Consequently,  the 
maximum  firing  charge  should  not  be  much  thicker 
than  five  inches,  and  for  caking  coals  containing  con- 
siderable slack,  it  should  not  be  more  than  four  inches 
thick.  Of  course,  when  a  fire  is  to  be  kept  banked 
heavier  charges  ma\'  be  used. 

9.  Do  not  fire  large  lumps  of  coal.  Rreak  all  lumps 
into  ])ieces  no  larger  than  fist  size. 

10.  Large  house-heating  boilers  do  not  require  an 


intense  draft  to  meet  any  reasonable  demands  f<jr  heat 
if  the  fuel  bed  is  kej)t  in  proper  condition,  but  the  draft 
must  be  properly  controlled. 

11.  The  damper  regulator  should,  work   freely. 

12.  The  doOrs  on  the  front  of  the  boiler  should  fit 
snugly  in  their  seats;  special  care  should  be  taken  to 
prevent  any  material  wedging  between  the  doors  and 
the  front  and  thus  admitting  air  when  or  where  it 
ought  to  be  prevented  from  entering. 

13.  Do  not  allow  clinkers  to  accumulate  in  the 
fire  or  too  great  a  quantity  of  ashes  on  the  grates.  Be 
careful,  however,  in  shaking  the  grates  not  to  shake 
through  unbumed  fuel. 

14.  In  ordinary  or  severe  weather,  keep  an  active 
fuel  bed  averaging  10  to  12  inches  deep.  In  milder 
weather,  the  depth  of  active  fuel  may  be  decreased  by 
keeping  a  layer  of  ashes  on  the  grate  under  the  live 
coals. 

15.  Keep  ashes  removed  from  the  ash  pit. 

16.  Keep  flue  surfaces  clean  by  brushing  at  least 
once  a  week. 


To  Meet  After-War  Conditions 

A  delegation  representing  the  Canadian  Manufac- 
turers' Association,  the  Canadian  Industrial  Recon- 
struction Association,  and  the  Toronto  Trades  and 
Labor  Council,  recently  came  before  the  Dominion 
Ciovcrnment  to  urge  measures  to  meet  after-the-war 
conditions.  The  particular  point  under  discussion  was 
the  creation  of  an  export  committee  to  co-operate 
with  the  government  towards  the  extension  of  Cana- 
dian export  trade  when  hostilities  cease.  With  the 
closing  down  of  munition  work,  it  was  pointed  out  that 
new  fields  of  industry  must  be  opened  up  to  take  its 
place.  As  a  result  of  the  conference  it  was  decided  to 
form  a  committee  rej)resenting  the  manufacturers, 
agriculturists,  and  organized  labor,  to  deal  with  the 
problem  in  conjunction  with  the  government.  Ar- 
rangements are  to  be  made  in  the  near  future  for  ef- 
fecting the  neces.sary  organization  through  which  these 
interests  may  act,  and  the  Reconstruction  Committee 
of  the  Cabinet  will  co-operate  in  the  scheme. 


To  Get  Timbers  Into  Position 

A  wire  stretcher,  .such  as  is  used  by  farmers  in 
.stretching  barbed  wire  is  a  convenient  tool  with  which 
to  ])ull  stubborn  timbers  into  position. 

Tt)  use  the  stretcher  it  will  be  necessary  to  have 
on  hand  a  few  feet  of  strong  barbed  wire.  Select  that 
in  which  the  barbs  are  firmly  interwoven  with  the  wire. 
I'asten  one  end  of  the  wire  to  the  timber  to  be  straight- 
ened, the  stretcher  to  an  opposite  timber  that  has  been 
securely  braced,  .\ttention  to  this  latter  item  is  a  prime 
essential.  The  stretcher  may  now  be  operated  in  such 
a  manner  as  to  draw  the  warped  timber  into  alignment. 
This  accomplished  the  latter  should  be  securely  brac- 
ed. 


A  convenient  and  simple  pocket  screw-driver  can 
be  made  from  a  triangular  piece  of  steel.  This  should 
be  about  3  inches  across  and  }'»  inch  thick.  The  points 
are  cut  ofT  and  brought  down  to  the  thickness  of  a 
screwdriver,  the  three  varying  in  size,  thus  offering  in- 
stantly the  proper-sized  blade  for  each  ordinary  size 
of  screw  and  providing  a  leverage  entirely  out  of  pro- 
portion to  its  size.  It  will  be  well  to  round  off  the 
edges  between  blades,  and  temper  the  blade  points. 
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War  Engineering  in  Mesopotamia 

An  Interesting  Description  of  the  Daily  Life   of    a   Young    Canadian 
Engineer  and  His  Company  of  Sappers  on  the  Tigris  and  Euphrates 


[Some  time  ago  we  printed  in  the  Contract 
Record  two  or  three  very  interesting  letters  of  Lieut. 
L.  W.  Wynne-Roberts,  son  of  Mr.  R.  O.  Wynne- 
Roberts,  describing  his  trip  to  India.  After  several 
months  in  India,  Lieut.  Wynne-Roberts  left  Bombay 
last  January,  and  has  since  been  located  "somewhere" 
in  Mesopotamia,  where  his  engineering  training  has 
been  utilized  by  the  British  Empire,  chiefly  on  bridge 
work.  Fortunately  for  his  family,  Lieut.  Wynne-Rob- 
erts is  a  regular  correspondent,  but  to  the  most  cas- 
ual reader  his  letters  are  full  of  a  human  interest  which 
is  always  associated  with  a  diary  of  a  man  having  a 
keen  intelligence  and  something  to  say.  Through  the 
kindness  of  his  father  we  reproduce  extracts  of  num- 
erous letters  received  during  the  first  six  months  of 
the  present  year. — Editor.] 


Basra,  Mesopotamia,   16  -  1  - 18. 

Monday  morning  gave  us  our  first  glimpse  of  Me- 
sopotamia and  all  we  saw  were  avenues  of  date  palms 
marking  the  banks  of  the  river,  with  miles  of  swamp 
beyond.  And  the  temperature !  Well,  we  were  mighty 
glad  to  don  cardigans,  serge  tunics  and  British  warms 
when  we  went  on  deck.  The  natives  fared  worse  as 
they  intensely  dislike  cold,  and  it  was  a  common  sight 
to  see  a  man  wearing  a  Balaclava  cap  surmounted 
by  a  topee  or  a  pugaree,  whilst  he  covered  his  body 
with  every  article  of  clothing  issued  to  him. 

Basra  is  some  60  miles  from  Fas,  and  we  enjoyed 
a  pleasant  five-hour  trip  up  river,  seeing  palms  all 
the  way,  and  noting  with  interest  the  amount  of  ship- 
ping en  route. 

We  slowed  down  as  we  were  passing  Aberdan,  the 
centre  of  the  ore  distilleries  or  refineries,  and  the  home 
of  the  Anglo-Persian  Oil  Co.  We  spotted  the  refineries 
a  long  way  off  by  their  chimney  stacks,  and  when  a 
little  nearer  the  pungent  odor  of  crude  oil  made  it- 
self apparent.  The  possession  of  these  oil  wells  must 
mean,  and  have  meant,  a  great  deal  to  the  operatiolis 
here,  as  nearly  all  the  river  craft  are  run  by  oil  or  pet- 
rol. 

Twenty  miles  from  Basra  we  came  to  Muhammar- 
ah,  which  was  the  scene  of  an  encounter  in  the  early 
days,  and  is  chiefly  noted  by  river  passengers  nowa- 
days for  the  Sheik's  palace  on  the  river  front — a  mag- 
nificent building. 

A  mile  or  two  further  on  we  reached  the  spot  where 
the  Turks  made  an  ineffectual  attempt  to  block  the 
river  by  sinking  two  ships.  The  masts  and  funnels  of 
these  boats  are  still  above  water  and  they  make  no 
difference  to  the  traffic  as  the  deep  channel  swings 
outside  them. 

Basra  itself  is  a  regular  surprise  packet !  One  ex- 
pected to  see  every  body  busy,  but  never  thought  it 
possible  to  see  so  much  shipping  activity  in  one  river. 
We  disembarked  at  Magill — six  miles  from  the  point 
where  the  harbor  master  boarded  us— and  we  passed 
nothing  but  ships  all  the  way. 

We  are  some  three  miles  away  from  the  city  itself, 
and  our  quickest  way  in  is  to  walk.   The  city  and  sub- 


urbs have  numerous  creks  running  through  them^ 
Ishar  creek,  Robart  creek,  Whiteley  creek,  etc.,  which 
lead  to  the  river.  One  can  travel  along  these  water- 
ways by  means  of  "heliums, "  a  kind  of  gondola  pro- 
pelled by  two  Arabs,  one  in  the  stern,  with  a  paddle, 
and  one  in  the  bow,  with  a  pole.  They  go  slowly, 
and  always  keep  in  the  shallow  water — rather  neces- 
sary, as  the  river  has  a  45-foot  channel  here. 

The  Arab  is  a  most  dirty  looking  specimen,  cloth- 
ed in  old  S.  &  T.  sacks  or  discarded  clothes  of  the 
troops.  He  wears  about  five  pairs  of  socks,  each  suc- 
cessive pair  being  whole  in  the  places  which  cover 
the  holes  in  the  sock  beneath.  He  wears  a  shawl  on 
his  head,  which  is  held  down  by  a  kind  of  crown  of 
rope,  which  fits  on  to  his  head. 

The  Arab  woman  is  quite  good  featured — some  of 
them  very  fair  skinned  with  dark  eyes  and  brows — 
and  cover  or  uncover  their  faces  as  they  feel  inclined. 
Like  the  Indian  women,  they  disfigure  themselves  by 
wearing  rings  through  their  noses,  and,  like  the  male 
specie,  look  as  if  they  washed  only  on  very  special  oc- 
casions. 


Mesopotamia,  5-2-18. 

One  of  our  numerous  little  jobs  is  to  maintain  traf- 
fic over  a  bridge  constructed  of  native  boats.  To-day 
it  is  raining  hard  and  half  a  gale  blowing.  Judge,  how 
we  enjoy  ourselves  getting  thoroughly  wet  and  trying 
to  keep  the  bridge  from  getting  away  whilst  other 
boats — "dhows'  and  "heliums" — continually  bump  us, 
essaying  to  make  for  the  "cut."  The  bridge  is  "cut" 
once  daily  and  a  large  number  of  boats  pass  through, 
as  the  river  is  now  open  for  some  distance  north  of  our 
positions. 

Our  company  at  present  is  on  a  little  stunt  of  its 
own — reconnoitring — and  having  a  more  or  less  happy 
time — chief  trouble  being  a  few  raiding  Arabs. 


Mesopotamia,  23  -  2  -  18. 
The  particular  bridge  which  we  look  after — some 
700  feet  long — is  a  regular  trap.  Such  a  large  number 
of  people  walk  gaily  on  to  it,  thinking  that  there,  at 
least,  they  could  get  a  footing,  and  in  less  than  no 
time,  they  spread  their  lengths  along  the  ground. 
Highly  amusing  for  a  spectator ! 

Mesopotamia,  2-3-18. 

Apparently  we  have  had  enough  rain — seven  days 
pouring  out  of  a  possible  nine,  is  not  at  all  bad  going, 
is  it  ?  Just  imagine  how  pleasant  to  be  in  a  tent  and 
having  to  walk  through  miles  and  miles  of  slippery, 
slimy  slush  in  order  to  get  your  meal,  and  then  com- 
ing back  again. 

The  approaches  to  the  boat  bridge  got  into  a  very 
bad  state,  and  numerous  people  fell  and  slipped  down. 
It  was  amusing  to  listen  to  frantic  transport  drivers 
using  violent  and  vulgar  Hindustani,  trying  to  urge 
their  mules  through  water  which  reached  up  to  their 
stomachs,  and  still  more  to  meet  a  camel  train  abso- 
lutely unable  to  stand  on  their  legs.    A  camel  is  use- 
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less  oil   slippery  ground — its    four    legs  go   like   this 
>    <  ;  aiul  for  sheer  obstinacy ! 

Mesopotamia,  23  -  3  -  LS. 
Between  the  rapid  rise  of  the  river  necessitating  a 
constant  watch  u])on  the  boat  bridge  and  its  approach- 
es, the  loading  of  a  flying  bridge  and  other  road 
bridges  on  to  a  boat  to  be  taken  to  another  point  on 
the  river,  and  certain  urgent  doings  of  the  company 
itself,  we  are  fairly  run  ofif  our  legs. 

Mesopotamia,  27  -  3  -  18. 
I  am  once  again  on  the  move,  as  we  are  changing 
our  position  to  another  front  (in  Mesopotamia).  We 
haye  had  to  come  right  back  to  Basra  to  do  so,  and 
are  now  in  cam])  there  awaiting  transport  boats  to 
take  us  up  to  Bagdad  and  beyond.  It  should  prove  to 
be  a  very  interesting  trip. 

"Oi^lhe  Tigris,"   1-4-18. 

We  embarked  on  Cifiod  Friday  on  a  "V.  S."  boat 
(paddle  steamer)  which  is  towing  up  two  barges 
alongside — one  carrying  mules  and  horses  and  the 
other,  all  the  Indian  ranks.  We  are  very  lucky  on 
board  this  boat,  as  there  are  just  sufficient  cabins  to 
go  round  (two  in  each)  and  we  get  our  messing  on 
l)oard . 

The  first  couple  of  days  were  glorious,  but  last 
night  we  struck  rain  and  t<>-day  everything  and  every- 
one is  abominably  wet. 

The  river  where  we  are  now  is  cjuite  wide  and  navi- 
gation ea.sy,  but  36  hours  ago,  when  we  were  passing 
through  the  narrows,  our  progress  was  a  series  of 
bumps  from  side  to  side. 

The  inhabitants  of  the  villages  en  route,  knowing 
where  the  boat  and  barges  always  got  very  close  to 
the  bank,  used  to  line  this  bank  with  their  baskets 
full  of  eggs  and  poultr}\  which  they  sold  to  the  troops. 
At  one  point  we  "banked  in,"  waiting  for  another 
boat  to  i)ass,  and  here  the  Arab  women  walked  up  to 
their  waists  in  water  in  order  to  sell  their  goods. 

As  the  river  is  very  full  and  within  an  ace  of  over- 
flowing its  banks,  one  can  just  ])icture  the  trials  of 
the  troops,  two  years  ago,  as  they  made  their  valiant 
attempts  to  relieve  Kut. 

Tuesday,  2nd. 

We  arrived  at  Kut  about  midnight— rather  a  pity 
as  we  couldn't  sec  all  we  would  have  liked  to.  Shall 
probably  see  more  of  it  oti  some  futme  occasion  when 
going  down  river  again. 

To-morrow  morning,  early,  we  should  be  passing 
the  famous  arch  at  Ctesijjhon,  and  about  11  am.  will 
arrive  at  Bagdad,  where  we  shall  disembark  and  prob- 
ably go  into  camp  for  a  day  or  two  before  moving  on. 

Mesopotamia,  IS  -  4  -  IS. 

We  had  three  more  days  in  Bagdad  after  I  last 
wrote  to  you  and  were  anticipating  moving  oft'  in  three 
more  days'  time  to  a  certain  place — transport  and 
everything  else  arranged. 

But  sutldetdy,  late  in  tlie  afternoon,  comes  an  order 
for  a  British  ofticer  and  a  detachment  to  leave  in  an 
hour's  time  to  a  ])lace  totally  ditYerent  to  the  one  first 
thought  of. 

Then  some  hustle !  Detachu'icnt  s(.)rtcil  out,  tents 
struck,  c<|uii)ment  selected  and  rations  drawn,  and  off 
I  went  with  the  detachment  and  a  string  of  carts  fol- 
lowing behind . 

From  the  station  we  went  by  train  and  at  midnight 
landed  at  our  destination  and  were  dumped  out  bag 


and  baggage  into  the  dreariest  spot  in  the  Mesopota- 
mian  desert!  It  posseses  only  two  things — this  to  my 
certain  knowledge — a  river  and  sand,  and  lots  of  the 
latter.  Why,  during  the  night,  last  night,  everything 
in  my  tent  got  covered  with  a  layer  of  sand  >i-inch 
thick  and  I  felt  like  an  Egyptian  mummy,  all  plastered 
up. 

Well,  we  had  to  pit:h  our  tents  by  .starlight  on  the 
first  available  spot  not  already  occupied,  and  we  were 
very  pleased  to  get  to  sleep. 

I  had  a  very  busy  day  aferwards  settling  every- 
thing and  arranging  for  a  host  of  odds  and  ends  be- 
fore we  could  get  to  the  real  object  of  our  arrival  here. 

Our  stunt  this  time  is  going  to  be  an  interesting 
one  and  also  a  trying  one,  and  without  violating  cen- 
sorship rules  in  .saying  .so,  it  amounts  to  collecting,  or 
rather  complete  collecting,  as  most  of  it  is  here — 
nearly  500  tons  of  bridging  materials ;  make  our  own 
rafts  of  anything  we  can  and  then  float  away  by  water 
to  wherever  our  orders  are.  Considering  that  among 
the  stuff  here  there  are  more  than  one  hundred  rolled 
steel  joists,  10  in.  x  5  in.,  25  to  30  ft.  long,  methinks 
I  have  my  task  cut  out,  and  we  shall  be  lucky  if  we 
get  through  without  losing  a  raft  or  two.  Our  water 
route  is  over  300  miles,  that  we  know.  So  when  I 
have  completed  this  I  shall  be  expert  in  rafting. 


Mesopotamia,  25  -  4  -  18. 

On  I  W.J  nights  I  have  been  very  rudely  disturbed 
by  having  the  sides  of  my  tent  blown  in.  We  seem 
to  get  very  sudden  winds  here  and,  believe  me,  you 
know  it.  Your  tent's  sides  are  blown  in  or  otherwise 
useless,  and  you  are  .smothered  in  dust. 

Yesterday  was  a  very  rotigh  day.  It  started  to  rain 
in  the  early  morning,  dried  up  by  8  or  9,  and  by  11 
there  was  a  furious  dust  .>itorm.  Considering  that  all 
the  country  is  pure  desert,  you  can  imagine  how  much 
sand  gets  carried  around,  and  most  of  it  seems  depos- 
ited on  one's  ]>er'<iiii  or  in  onc'v  car-;  and  eve-;  and 
mouth. 

I  had  to  go  and  meet  a  party  (»f  sappers  who  were 
coming  to  join  me  and  I'm  certain  I  couldn't  see  forty 
yards  ahead  of  me.  Forunately  I  had  a  pair  of  dust 
glasses  with  me  and  I  and  many  others  who  wore 
them  must  have  l(X)ked  a  sight  with  huge  goggles 
over  our  eyes. 

One  day  last  week  1  was  over  on  the  other  bank 
of  the  river,  and  as  it  began  to  rain  very  heavilv  I 
took  shelter  under  a  wall  of  a  large  house.  The  own- 
er saw  me  and  invited  me  in.  I  went  in  and  found  mv- 
self  being  introduced  to  an  .Armenian  family.  They 
spoke  Arabic,  .Armenian,  Turkish  and  French,  and  I 
had  to  rake  up  my  rusty  French  to  try  and  converse 
with  them.  The  family  were  brought  in  one  by  one, 
and  I  had  to  greet  them  all.  I  got  on  fairly  well  and 
have  ben  invited  to  go  there  again.  I  had  coffee  first 
of  all,  then  cigarettes,  then  tea  and  cake,  more  cigar- 
ettes and  then  more  coffee — altogether  I  stayed  there 
about  two  hours  and  then  they  rowed  me  back  across 
the  river. 


Mesopotamia,  2  -  5  -  IS. 
We  are  having  our  hands  full  and  the  detachment 
has  been  further  augmented  by  50  sappers.  A  lot  of 
our  bridge  boats,  wherewith  we  make  rafts,  sink  dur- 
ing the  night,  and  we  have  a  fearful  time  next  dav 
recovering  the  sunken  boat.  All  the  boats  are  "jeer- 
ed" or  have  a  covering  of  bitimien  which  makes  them 
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very  heavy,  and  which  cracks  very  easily  and  peels 
off  in  the  hot  sun,  adding  further  to  our  troubles. 

To  make  it  still  more  pleasant,  a  party  of  sappers 
who  were  towing  a  raft  upstream,  yesterday,  lost  the 
tow  rope,  and  away  went  the  raft  and  a  number  of 
other  sappers  on  her  down  the  middle  of  the  river. 
By  chasing  after  it  in  a  launch  and  getting  the  rope  I 
persuaded  the  raft  to  work  towards  the  shore,  and 
about  two  miles  down  stream  we  got  the  boats  in. 
Then  we  started  to  tow  back  and  I'm  blessed  if  a 
mahela  (an  Arab  sailing  boat)  out  of  control,  didn't 
bump  into  us  broadside  and  sink  the  whole  "caboodle." 
It  took  25  sappers  two  whole  days  recovering  these 
boats  in  ten  feet  'of  water,  and  the  owners  of  the  ma- 
hela will  have  a  tidy  little  fine  to  pay  and  damages  to 
stump  up  for. 

This  morning  at  6  a.m.  the  night  guard  reported 
all  correct  regarding  our  boats.  At  7.15  a.m.  we  look- 
ed for  a  certain  boat  and  found  it  had  gone.  Mr.  Arab, 
if  you  please,  wanted  to  cross  the  river  and  promptly 
helps  himself  to  our  boat,  pushes  out  into  the  stream 
and  drifts  down  wherever  the  current  will  take  him. 
We  .saw  this  gentleman  "boosting  in  the  blue"  as  they 
call  floating  down  mid  river.  He,  too,  was  caught 
up  and  got  a  good  hiding.  The  Arabs,  of  cour.se,  will 
sneak  anything.  I've  heard  of  men  sleeping  in  a  tent 
and  having  everything  removed,  including  their  blan- 
kets, and  excluding  their  bed,  whilst  they  slept. 


Another  "Where"  in  Mesopotamia,  6-5-18. 

I  have  now  resumed  military  duties  having  been 
Admiral  of  a  fleet  of  forty-one  boats  for  four  days. 

In  my  last  letter  I  told  you  we  were  very  busy 
making  preparations  for  moving,  and  that  I  was  tak- 
ing down  some  150  men  and  41  boats  to  be  used  for 
bridging.  We  got  away  early  on  the  Saturday  morn- 
ing and  after  a  trying,  sometimes  dangerous,  but  with- 
al pleasant  trip,  reached  this  place  in  four  days,  which 
is  record  time.  Another  officer  left  some  time  ago 
with  only  fifteen  boats  and  took  six  days. 

I  naturally  took  my  launch  along  with  me,  and 
with  its  aid  was  able  to  pull  and  push  boats  off  sand- 
banks and  rescue  sundry  sappers  who  were  stranded 
on  shore,  and  were  wearily  making  their  way  along 
the  bank.  There  is  a  tremendous  current  in  the 
river,  but  also  a  prevailing  wind  which  persists  in 
running  boats  in  on  the  left  bank.  When  this  happen- 
ed, a  sapper  used  to  jump  off  into  the  water  and  push 
the  boat  off.  Before  one  could  say  Jack  Robinson,  the 
current  would  catch  the  boat,  away  she'd  go  at  an 
awful  pace  and  there  was  the  sapper  in  the  water, 
much  surprised  at  everything. 

Our  first  days'  trip  was  very  difficult  as  we  had  to 
pass  through  the  barrage.  It  took  us  six  hours  to 
pass  41  boats  and  then  we  had  to  tow  them  adong 
a  concrete  revetment  for  100  yards.  Then  came  the 
crowning  point — we  had  to  get  through  a  20-foot 
channel  between  submerged  portions  of  the  Turkish 
barrage,  with  water  swishing  through  it,  the  limits 
of  the  channel  unknown — ^only  vaguely  pointed  out 
from  shore,  and  a  high  wind.  Talk  about  hair-raising 
thrills — I  had  my  fill  during  those  two  hours. 

You  must  remember  these  boats  are  only  roughly 
framed  and  the  outside  covered  with  bitumen,  which 
is  damaged  very  easily,  and  once  cracked  or  broken, 
the  boat  fills  immediately.  Well,  six  of  the  41  found 
the  submerged  portion,  came  an  awful  crack  on  it, 
took  in  water,  and  I  had  a  big  task  getting  them  to 
shore.  Eventually  I  had  to  carry  them  down  slung 
between  two  good  boats. 


I'm  here  to  put  in  a  bridge  of  span  450  ft. — noth- 
ing difficult  about  it,  only  a  lot  of  odd  jobs  to  be  done 
first,  such  as  shifting  ferry,  etc.  I  have  fourteen  days 
to  do  it  in  and  hope  to  finish  well  ahead  or  time.  Our 
trouble — if  any — will  be  the  placing  of  5  cwt.  anchors 
in  their  correct  position.s — they  are  clumsy  things  to 
handle. 

I  am  within  nine  miles  here  of  a  very  famous  place 
for  pilgrims — you  can  see  its  large  mosque  and  dome 
miles  away  over  the  desert.  I  have  travelled  over  SOO 
miles  since  middle  of  March,  all  by  river — by  paddle 
steamer,  bellum,  mahela,  gurfa,  and  bridge  boats. 


Mesopotamia,  9-5-18. 
I  don't  know  if  I  told  you  I  had  made  a  kind  of 
flying  bridge  here.  I  stretched  a  cable  across  the  river 
and  worked  a  mahela  (an  Arab  boat)  across  on  it, 
guiding  the  wire  on  the  boat  by  means  of  pegs.  The 
idea  is  to  incline  the  boat  sufficient  by  these  pegs  and 
wire  so  the  current  impinges  on  it  and  sends  us  across. 
Excepting  at  the  banks  there  is  no  pulling  by  the  men 
and  the  boat  makes  the  crossing  of  about  200  yards  in 
less  than  10  minutes.  Before  I  finish  this  job  I  shall 
be  quite  expert  at  these  stunts. 


Mesopotamia,  23  -  5  -  18. 

I  am  now  eighty  miles  from  the  place  I  last  wrote 
you,  having  received  urgent  orders  to  move.  So  we 
got  away  by  river  in  a  very  few  hours,  and  after  a  day's 

trip  on  the  river,  reached ,  where  most  of  our 

com])any  have  concentrated  preparatory  to  pu.shing 
off  elsewhere. 

Last  Friday  I  met  the  Divisional  Commander  and 
had  to  act  for  my  O.  C,  and  give  such  information 
as  I  could,  which  has  resulted  in  this  movement.  Now 
we're  off  to  make  two  very  large  bridges — l  have 
charge  of  one — and  as  soon  as  I  get  it  done  I  have 
to  get  on  with  a  "demolition"  stunt  in  a  certain  place 
which  has  been  misbehaving  itself,  so  I  am  sure  to  be 
am])ly  employed  during  the  coming  month  or  two. 


Mesopotamia,  31  -  5  -  18. 

I  seem  to  be  getting  more  and  more  work  each 
week  and  this  past  week  has  been  a  particularly  hard 
one.  To-morrow  morning  at  daybreak  I  am  on  the 
move  again,  taking  some  41  country  boats  (made  like 
])ontoons)  to  their  bridge  sites,  50  to  60  miles  away. 
I  have  129  sappers  under  me  for  this  purpose  and,  in 
addition,  I  am  getting  a  host  of  Arabs  to  help. 

When  we  get  there  I  then  have  the  job  of  putting 
the  bridges  up,  but  I  don't  thnk  we  can  make  the  trip 
under  three  days. 

To  get  to  our  destination  we  have  co  pass  through 
the  barrage  erected  by  Sir  John  Jackson  on  Willcox's 
advice,  and  also  get  around  the  old  Turkish  barrage, 
which  is  the  worst  part,  as  this  collapsed  in  a  flood, 
and  now  there  are  many  jagged  edges  of  masonry 
sticking  up  in  the  river.  However,  we.  shall  pass  that 
alright  I'm  sure,  and  get  to  our  destination  without 
mishap.  In  addition  to  a  flotilla  of  41  boats,  I  have 
three  "gufas,"  whose  patents  must  have  been  taken 
out  2,000  years  ago,  as  they  are  the  identical  patter'T 
of  those  used  then.  We  pass  quite  close  to  the  ruins 
of  the  Tower  of  Babel,  and  when  we  return — in  about 
six  weeks  to  two  months'  time — we  may  come  to  rest 
at  the  site  of  old  Babylon. 

This  place  might  well  have  been  the  site  of  the 
Garden  of  Eden,  as  there  are  numerous  gardens,  and 
by.;i  little  persuasion,  one  can  get  apricots,  plums,  nee- 
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tarines,    pomegranates — unfortunately    wc    lea\  r    t^ 

morrow. 

Mesopotamia,  13  -  6  -  IS. 
It's  a  week  since  I  last  wrote  you  and  it  seems  like 
two  days,  so  busy  have  we  been  and  so  little  seems 
acconii)lished.  I  have  exactly  one  more  week  in  which 
to  make  my  bridge  across  this  iMijihrates — if  my  boats 
don't  tiivc  u])  the  ghost  meanwhile  I  can  do  it  and 
with  time  to  si)are.  The  boats  being  covered  with  bi- 
tumen, this  bitumen  blisters  and  cracks  in  the  hot  .sun, 
and  water  gets  in,  when  I  begin  to  swear,  as  we  then 
have  to  maidiandle  a  2j/2-ton  dead  weight,  get  it  on 
shore  and  upturn  it  for  repairs. 


Mesopotamia,   20  -  6  -  18. 

Well,  I'm  through  with  my  bridge  I  have  been 
building,  having  brought  boats  and  materials  150  miles 
by  river :  we  got  through  one  day  ahead  of  time,  and 
were  carrying  traffic  very  successfully  yesterday.  Ev- 
erybody here — who  will  be  using  the  bridge — is  pleas- 
ed with  it  and  it  looks  very  good. 

Our  O.  C.  is  busy  putting  up  another  brdge  eight 
miles  away  on  another  branch  and  this  is  a  heavier 
one,  carrying  K  S  joists  as  road-bearers.  So  far  not 
nuich  i)rogress  has  been  made,  and  he  goes  on  leave 
in  a  few  days'  time  and  I  am  taking  his  job  on,  and 
completing  the  bridge.  At  the  same  time  I  have  to 
construct  two  ferries^  some  30  odd  miles  away,  so  my 
work  is  by  no  means  through  yet  for  this  summer. 

I  have  another  detachment  at  a  town  a  few  miles 
away  who  have  been  carrying  on  demolitions.  I  went 
nut  to  see  them  on  Sunday  and  had  an  interesting  time. 
It  is  a  famous  ])lace — wish  I  could  give  it  a  name — 
second  only  to  Mecca — and  no  one  allowed  inside  the 
city  walls.  Our  work  is  inside  the  city  and  as  a  sapper 
ofticer  superintending  work,  I  was  privileged  to  enter. 
The  city  is  like  any  other  eastern  city  as  far  as  I  could 
see  and  one  could  get  glimpses  of  the  wonderful 
mosque  with  its  golden  dome  and  minarets,  which  we 
could  see  15  miles  away  when  coming  down  river.  In 
normal  times  pilgrims  enter  by  the  thousands,  main- 
ly from  T'ersia,  and  a  huge  dominating  building,  known 
as  the  I'ilgrim's  Khan,  was  erected  by  a  i)hilanthro])ist. 
Unfortunately  when  a  disturbance  occurred  in  the  city 
the  ringleaders  and  their  following  would  go  into  this 
building  and  dominate  everything;  so  it  was  closed. 
1  went  u])  on  the  roof  and  could  see  the  house-tops, 
etc.,  below  me. 

Outside  the  walls  are  two  huge  mounds  of  earth, 
and  it  is  siiid  these  are  the  outcome  of  the  hundreds 
of  cellars  within  the  city.  Every  house  has  tier  upon 
tier  of  cellars,  to  which  they  retire  in  hot  weather, 
and  every  house  a  well  100  to  150  feet  deep.  In  our 
work  we  met  with  many  of  these  and  I  myself  tried 
the  depth  of  one  well  and  founil  it  130  ft. 

Outside  the  walls  is  a  large  graveyard  and  here  the 
pili^rims  brint^'  their  <lead,  with  their  feet  pointing  to 
Mecca. 

One  wonders  why  such  a  jjilgrim  city  shoidd  be 
l)uilt  in  mid-desert,  and  the  legend  of  its  founding  is 
interesting  also:  In  the  days  of  old,  Harouan  .\lhas- 
bid  was  in  this  city  in  which  1  am  now  staying,  and 
set  out  one  day  across  the  desert,  followed  by  a  large 
retinue  of  servants,  etc.  .Some  '>  miles  out,  in  a  place 
of  no  trees  and  no  water,  his  camel  stiunbled  and 
Harouan  came  an  awful  cropper.  To  save  his  face 
lie  exclaimed  "Behold,  this  is  where  Ali  the  prophet 
is  buried,  antl  rigb.t  awav  a  tomb  and  mosque  were 
built,  to  which  the  pilgrim-;  come  to  pay  reverence. 

I've  seen  the  ruins  of  Vr  of  the  Chaldees,  of  the 


Tower  of  Babel,  of  the  (supposed)  tomb  of  Adam,  of 
.Mi  the  prf)phet,  and  in  a  month  or  so,  shall  be  within 
four  mile.s  of  Babylon,  so  1  am  seeing  .something. 

Mesopotamia,  27-6-  18. 

Me.xjijcjtaniia  i--  ..tiiainly  a  land  of  the  future,  and 
if  one  were  in  the  "politicals"  or  an  "Irrigation"  offi- 
cer, one  might  have  a  look-in  at  .some  of  the  jobs  when 
peace  obtains. 

The  irrigation  f|uestion  is  very  interesting  and  I 
have  been  fortunate  to  have  been  located  in  one  of 
the  most  highly  irrigated  areas  of  Me.soi)otamia. 

The  name  Mesopotamia  means  the  land  between 
the  two  rivers,  and  right  central  lies  the  ruins  of  old 
Babylon,  to  whose  neighborhood  before  many  weeks 
I  hope  to  be  taking  my  part  of  the  company.  In  the 
days  of  old  the  Euph  ates  used  to  run  past  Babylon 
when  that  city  was  at  its  zenith  but  the  river  found  a 
new  channel  and  the  old  channel  started  silting  up. 
and  as  Bablon  lost  its  prestige,  so  did  that  part  of  the 
country  become  dry  and  arid  and  remained  so,  I  sui>- 
pose,  for  centuries. 

With  the  coming  of  modern  ideas,  the  Turks  con- 
ceived the  notion  of  putting  a  barrage  across  the  Euph- 
rates, just  below  the  site  of  the  old  channel,  gathering 
a  head  of  water  and  so  forcing  it  down  the  path  of 
least  resistance,  down  its  channel  past  Babylon.  (I 
wish  I  could  mention  the  present-day  names  of  places, 
but  it  mighn't  please  Mr.  Censor). 

This  barrage  did  not  last  long  long,  got  broken 
up  by  high  floods,  I  believe,  and  now  there  remain 
nasty  rugged  i)ieces  of  masonry,  .some  showing  above 
water,  most  of  them  unseen,  through  which  a  mahela 
or  any  other  craft  must  take  its  chance,  and  this"  is 
the  place,  as  I  told  you  in  a  previous  letter,  I  had  all 
the  thrills  when  bringing  my  own  flotilla  of  41  boats 
downstream.  Up  high  on  the  left  bank  has  been  built 
a  monument  of  a  kind — sort  of  obeli.sk  with  Turkish 
inscription. 

Following  this  breakdown,  I  believe,  Sir  Wm.  Will- 
cox  came  to  the  country  in  an  advi.sory  capacity,  and 
a  new  barrage  was  built  500  yards  upstream  of 
the  old  and  a  new  channel  or  canal  was  cut  to 
lead  from  the  river  to  its  old  bed.  The  passage  of  the 
barrage  is  made  by  means  of  a  double  lock,  S  metres 
wide,  whilst  to  the  canal  there  is  only  one  gate  to  be 
lifted. 

I  believe  the  barrage  was  completed  in  1912-13  by 
Sir  John  .lackson  &  Sons,  and  is  not  a  pretty  thing  to 
look  at.  Wilcox  himself  said  that  it  was  designed  and 
constructed  for  a  poor  country.  That  it  worked  well 
before  the  war  and  during  the  Turkish  administration. 
is  evidenced  by  this  fact :  When  the  Turks  left  the  area 
they  would  have  greatly  loved  to  blow  up  the  barrage, 
but  they  had  no  explosives  to  do  it  with,  and  so  tried 
to  damage  it  by  closing  all  the  gates  and  jamming 
them  .so  that  the  water  would  gain  a  head  greater 
than  that  designed  for  and  .so  make  its  own  destruc- 
tion. With  the  departure  of  the  Turks,  the  Arab.s 
viewed  with  dismay  the  accumulating  water,  and  for 
their  own  interest  only  (they  were  more  or  less  hos- 
tile to  us)  tried  to  open  the  gates.  Failing  to  do  this 
they  cut  chaiuiels  through  the  banks  and  allowed  the 
water  to  get  downstream— war  or  no  war,  they  had 
)io  intenti'Mi  •>f  being  deprived  of  the  bcnef'  "  •'  e 
barrage. 


The  w«r  is  at  critical  stage— Buy  more. 
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Mainly  Constructional 

East  and  West— From  Coast  to  Coast 


The  Dunford  Bungalow  Builders,  Limited,  has  been  in- 
corporated with  a  capital  of  $10,000,  head  office  at  Victoria, 
B.C. 

Cloutier,  Limitee,  is  the  name  of  a  recently  incorpor- 
ated concern,  which  is  authorized  to  carry  on  business  as 
builders  and  contractors.  The  firm's  head  office  is  in  Mont- 
real and  their  capital  $20,000. 

The  Winnipeg  aqueduct,  which  is  now  connected  up  from 
the  McPhillips  street  reservoir  to  Shoal  Lake,  covers  a  dis- 
tance of  100  miles.  The  tunnel  under  the  Red  River  is  not 
yet  complete,  however,  and  the  whole  pipe  will  have  to  be 
cleaned. 

The  Wild  Horse  Dredging  Company,  whose  headquarters 
are  in  Seattle,  U.S.A.,  has  been  registered  as  an  extra-pro- 
vincial company  in  the  province  of  British  Columbia,  with 
offices  in  Victoria.  The  firm's  capital  is  $100,000,  and  it  is 
authorized  to  engage  in  the  business  of  a  mining,  smelting, 
milling  and   refining  company. 

The  Grand  River  Railway  Company  propose  to  move 
their  tracks  between  Preston  and  Hespeler,  Ont.,  further 
south,  in  order  to  straighten  the  line  and  also  avoid  the 
floods  to  which  it  has  been  subject  from  the  River  Speed. 
Work  is  being  started  on  the  clearing  of  the  timber  of?  the 
survey,  and  the  grading  of  the  line  is  to  be  commenced  as 
soon  as  possible. 

*  R.  T.  Gilman  &  Co.,  Montreal,  have  purchased  the  60-lb. 
rails  of  the  London  &  Lake  Erie  Railway  &  Transportation 
Co.,  whose  road  has  been  scrapped.  The  rails  are  being  sent 
to  Japan.  It  was  suggested  that  the  line  should  be  pur- 
chased by  the  municipalities  in  the  districts  afifected  and  oper- 
ated in  conjunction  with  the  London  &  Fort  Stanley  Rail- 
way, but  the  plan  fell  through. 

The  C.  P.  R.  proposes  the  extension  of  its  yards  at 
Windsor,  Ont.,  at  a  cost  of  some  $100,000,  plans  for  the  un- 
dertaking having  already  been  approved.  A  new  shed  is  to 
be  erected  with  a  capacity  of  18  cars  and  tracks  laid  to  ac- 
commodate 40  cars.  Property  has  been  acquired  between 
Sandwich  and  London  streets  opposite  the  present  sheds  and 
east  of  the  tracks  now  in  use. 

At  a  recent  meeting  of  the  fire,  water  and  light  com- 
mittee of  Winnipeg,  Man.,  Fire  Chief  Buchanan  brought  up 
the  question  of  the  construction  of  film  exchanges,  urging 
that  all  buildings  used  for  this  purpose  be  made  absolutely 
fireproof,  and  of  one  storey  only,  owing  to  the  inHammable 
nature  of  the  films.  As  a  result,  a  resolution  was  drawn  up 
embodying  regulations  and  restrictions  as  to  the  type  of 
structure  put   to   such   use. 

At  a  luncheon  in  New  Westminster,  B.C.,  given  in  hon- 
our of  Hon.  Martin  Burrell,  Minister  of  Mines,  Secretary  of 
State,  and  British  Columbia's  representative  in  the  Dominion 
Cabinet,  the  question  of  estal)lishing  the  British  Columbia 
section  of  the  proposed  trans-Canadian  highway  was  brought 
up,  and  the  Minister  promised  the  movement  his  support. 
Senator  J.  D.  Taylor,  who  introduced  the  guest,  explained 
that  the  highway  wanted  was  one  commencing  in  the  locality 
of  New  Westminster,  passing  through  Mr.  Burrell's  constitu- 
ency and  thence  through  the  rest  of  Canada.  The  proposition 
was  that  the  provincial  government  should  seek  the  aid  of 
the  Dominion  government  and  that  an  approoriation  be  Tnade 
under  the   Highway   Improvement   Act. 

As  regards  paving  work  required  to  be  done  during  1919, 


in  St.  John,  N.B.,  Commissioner  Fisher  rcporls  that  the  fol- 
lowing streets  are  most  in  need  of  paving,  and  advises  that 
the  method  of  payment  for  the  work  should  be  by  bond  is- 
sues, the  term  of  such  issue  to  be  fifteen  years,  and  the  an- 
nual charge  for  interest  and  sinking  fund  about  11  per  cent.: 
Union  street,  from  Waterloo  to  Brussels,  granite  blocks  on 
concrete  base,  about  1,300  square  yards,  cost  about  $8,000; 
Union  street,  Dock  to  Prince  William,  granite  blocks  on 
concrete  base,  2,000  square  yards,  $12,000;  Water  street,  Duke 
to  Reed's  Point,  granite  blocks  pn  concrete  base,  4,700  yards, 
$30,000;  Prince  William  street,  Princfess  to  St.  James,  granite 
blocks  in  track  section  with  asphalt  on  both  sides,  concrete 
base,  6,500  yards,  $38,000;  Germain  street.  King  to  Union, 
asphalt  on  broken  stone  base,  1,600  yards,  $6,500;  Princess 
street,  Germain  to  Charlotte,  asphalt  on  broken  stone  base, 
$5,500;  Duke  street,  Germain  to  Charlotte,  same  as  above, 
about  1,300  yards,  $7,000;  Douglas  Ave.,  whole  length,  as- 
phalt on  broken  stone  base  on  sides  of  street,  no  paving  in 
the  track  section,  about  18,700  yards,  asphalt,  $86,000;  City 
Road  and  Haymarket  Square,  same  as  above,  16,000  yards, 
about  $73,000;  total,  about  $266,000,  including  a  large  amount 
of  granite  curbing  and  some   expensive  grading. 


Personals 

Mr.  F.  J.  Bisaillon,  K.C.,  of  Montreal,  has  l)een  named 
by  the  government  to  succeed  Mr.  P.  B.  Mignault,  as  a  mem- 
ber of  the   International   Waterways   Commission. 

Hon.  Geo.  P.  Graham,  of  Brockville,  Ont.,  has  been 
elected  vice-president  of  the  Brockville  House  Building  Com- 
pany, which  has  formulated  a  scheme  for  solving  the  hous- 
ing problem  in  that  city  by  erecting  homes  for  working  men 
to  be  sold  on  the  easiest  terms. 

Mr.  C.  B.  Sissons,  secretary  of  the  Ontario  Housing 
Committee,  states  that  a  report  on  the  situation  will  be  sub- 
mitted by  January,  as  originally  planned.  The  judging  of 
the  36  essays  on  the  solution  of  the  housing  problem,  sub- 
mitted before  September,  is  still  in  progress  and  the  decision 
as  to  the  prize  winner  will  shortly  be  announced. 

Lieut.  L.  L.  Johnston,  M.C.,  has  been  appointed  District 
Vocational  Officer  of  the  Department  of  Soldiers'  Civil  Re- 
establishment,  for  the  province  of  Alberta,  succeeding  Mr. 
J.  F.  Royce,  who  has  resigned.  Lieut.  Johnston  is  a  mech- 
anical and  electrical  engineer  and  has  had  a  great  deal  of 
experience  in  construction  work  both  in  Canada  and  the 
United  States.  Prior  to  the  war  he  built  Spence's  Bridge 
across  the  Fraser  for  the  C.  N.  R.  Since  his  return,  he  has 
been  working  as  a  field  officer  for  the  Re-cstablishment  De- 
partment in  British  Columbia,  surveying  the  industries  in 
that  province  in  search  of  openings  wherein  disabled  soldiers 
might  be  trained. 


Obituary 

The  death  of  Mr.  .Mexander  Mills,  of  Omstown,  P.Q.,  is 
announced.  Mr.  Mills  owned  and  operted  a  brick  manufac- 
turing plant  in  that  town  for  nearly  thirty  years. 

Mr.  Chas.  R.  Lavelle,  secretary  of  the  St.  Marys  Cement 
Co.,  .St.  Marys,  Ont.,  died  recently  as  the  result  of  an  attack 
of  influenza.  Mr.  Lavelle,  who  was  born  in  Durham.  Ont., 
was  in  his  38th  year. 

Mr.  W.  F.  Cowan,  president  of  the  Standard  Bank  of 
Canada,  who  died  recently. at  his  home  in  Oshawa,  Ont.,  was 
also  president  of  the  Oshawa  Malleable  Iron  Works.  He 
was  in   his  eighty-eighth   year,   having  been   born   in   Ireland. 

Mr.  W.  Fraser,  of  the  Eastern  Eqipment  Co.,  Montreal, 
has  received  word  of  the  death  of  his  only  son.  Signaller  C. 
R.  Fraser,  killed  in  action.  He  went  overseas  with  a  Can- 
adian siege  battery  in  June,  1917. 
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•*  ^     I             J                         i     ^^^     MTAKitMte  IU6      ^  initiate  such  action  a.-,  i.s  necessary  to  meet  the  ca««^  "^ 
^  ^          «««O^^T    I  W£\^^               J  '^^'^^vc'"'  governments  rarely  act  except  under  pr< 
M/^nTYT^I      I      |%r^f*/\l^/|  ^"""^  f*"""!  the  electors,  and  in  this  case  it  is  reason 
■  I     IIIIIVl^^^    llV'^-^I.JI    II  ^'''y  "'■t^'"  t'l^t 'f  we,  as  Canadians,  want  to  continue 
mX^***'*                          IL  V           ^^»   ^*  ""r    manufacturinp,    engineering  and    contracting   in- 
^^^FnAin/a^rinA     D/a-tH/atir  ''"^fies  in  their  i>resent  state  of  activity,  the  men  en- 
V'^  Lliy inCCrUiy     IVCVICW  ^aged  m  the  industries  must  themselves  take  the  first 
steps..  They  must  take  the  lead  and  it  is  reasonobly 

Published  Each  Wednesday  by  "'■*^'"  *^^^  ^*^^  government  will  follow  and  give  all 

necessary  assistance. 
HUGH   C.   MACLEAN,  LIMITED  There  is  evidence  that  certain  "captains  «>f  indu.s- 
HUGH  C.  MacLEAN,  Winnipeg,  President.  try"  are  more  or  less  awake  to  the  urgency  of  the  sit- 
THOMAS  S.  YOUNG,  General  Manager.  nation,  hut  this  cannot  by  any  means  be  said  of  all 
HEAD  OFFICE   -    347  Adelaide  Street  West,  TORONTO  "f  them.    Such  activity  as  has  been  displayed,  for  ex- 
Telephone  A.  2700  ample,   by    Hon.    Frederic    Nicholls,   is   the   exception 

rather  than  the  rule.   Of  course  Mr.  Nicholls  has  had 

MONTREAL  -  Telephone  Main  2299  -   119  Board  of  Trade  a   unique   opportunity,   in    the   Senate,   of   placing   his 

WINNIPEG  -  Tel.  Garry  856  -   Electric  Railway  Chambers  views  before  the  government  and  the  country,  but  it 

VANCOUVER     -     Tel.  Seymour  2013     -     Winch  Building  can  at  least  be  .said  that  he  has  been  quick  to  take  ad- 

NEW  YORK  -  Tel.  3108  Beekman   -    1123  Tribune  Building  vantage  of  his  opportunity  where  others  have  remain- 

CHICAGO   -  Tel.  Harrison  5351   -   1413  Gt.  Northern  Bldg.  ed  silent.    Then,  a  considerable  amount  of  propagan- 

LONDON,  ENG. 16  Regent  Street  S.W.  da  work  ha.s  been  carried  on  by  a  Canadian  Committee 

ciiDcr-DiDTir^M  DATTTc  ""  Franco-Cauadiau  Trade  I'^xpansion,  with  headquar- 

r      A        .r^R.         Jn?n^       HP      •        .,nn  t^'>-«  '■"  Montreal,  and  finally,  as  reported  in  our  last 

Canada  and  Great  Bnta.n,  $2.00.     U.  S.  and  Fore.gn.  $3.00.  ;,,„,.    ^^^^^  ^^^^  ,^^.^,^  j,^^  delegation  of  representatives 

S-ngle  cop.es  10  cents.  ,,f    t,,^    Canadian     Manufacturers   Association.     Can- 

Authoriied  by  the  Poitmuter  General  for  Cinadt,  (or  trintmiMlor.  aclian   Industrial    Reconstruction     Association.    Cana- 

"  'reteS"::  .«"„"•  o...  ™t.er  ju.,  i8.h,  1914.  ..  .H.  Po..o»ce  ..  ;'j''^"  .''".'•'-^^7.  ^^^  ^abor  Council,  etc.  Waiting  on  the 

Buffalo.  N.  Y..  under  the  Act  of  Congreii  of  March  8,  1876.  IJoiiiinion   (lovernment     to    urge    measures    to  meet 

after-the-war  conditions. 
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I  he  Department  of    Prade  &  Commerce  from  now 

p  .       .      ,   ^  on  bids  fair  to  be  the  most  important  dei)artment  at 

rnncipal   l^ontents  p,ge  Ottawa,  and  if  Canada  is  going  to  hold  her  own.  has 

ICditorial 8'.>5  no  need  for  a  professional  politician  at  its  head.   What 

Preliminary    Analysis    of    Degree    and    Nature    of    I^ac-  is  needed  is  a  hard-headed  business  man,  quick  to  see 

terial  Removal  in  Filtration  Plants »9"  the  possibilities  in  Canada's  overseas  trade,  ready  to 

Highway  Construction 8i»!»  lend  his  ear  to  the  appeals  of  the  men  who  are  behind 

.Another  Ten-Storey  Building  for  Montreal UOl  these    industries,    for   co-operation    and    assistance.    It 

Better  System  of  liighway  Cost  Keeping '.)0:{  is  a  situation  that  calls  for  prompt  and  united  .icti<in. 

Immediate    Preparedness  to   Meet   Post    Helium    Eecon- 

omic  Conditions 90i) 

Toronto  Building  Interests  Prepare  for  the  Ottawa  Conference  of  Canadian  Building  Industries 

Convention  on   Nov.  26,  27,  28 "Ml  ° 

Mainly  Constructional iti:'.  T N  a  Couple  of  weeks  the  conference  of  Canadian 

I     Building   Indu.stries   at   Ottawa   will   be   proceed- 

•m\       •     T        1  •    ^    A  f 4        s.  14.       *u     vi;       T'      J    2  ^   '"R-    This  is  an  event  of  the  utmost  importance 
Who  IS  Looking  After  After-the-War  Trade?  ^^  Canadian  contractors  and  dealers.    It  presents 

Tll]{  events  of  the  last  few  days  in  the  war  areas  a  great  opportunity  and,  at  the  same  time,  ixjints  out 
of  Europe  have  driven  home  the  necessity  for  an  urgent  duty — the  opfiortunity  of  improving  condi- 
prompt  action  regarding  after-war  activities,  tions  in,  and  raising  the  status  of.  the  contracting  bu> 
What  will  industrial  conditions  be  in  Canada  iness.  with  a  resultant  ])ecuniary  benefit  to  each  indix  i 
three  months  after  the  close  of  war?  r'rcsuniably  all  dual  connected  with  it,  and  the  duty  of  building  up 
war  orders  for  munitions  and  contributtsry  materials  C"anadian  industry  and  promoting  Canadian  interests 
will  cancel  themselves  automatically  with  the  signing  by  co-operative  effort  through  a  definite  organization. 
of  peace.  What  will  occupy  these  immense  plants?  We  would  therefore  urge  most  earnestly  that  every 
Where  are  the  orders  to  come  from  that  will  provide  contractor  and  supply  man  whose  business  or  private 
a  living  wage,  not  only  to  the  workers  at  home,  but  affairs  does  not  render  it  impossible,  attend  this  con- 
also  to  the  extra  half  million  that  will  have  to  become  vention,  and  that  all.  whether  or  not  they  can  be  pre- 
re-cstablished  during  the  following  eighteen  months?  sent,  lend  the  movement  their  heartiest  support  in  the 

It  seems  to  be  acce])ted  as  a  fact  that  the  largest  meantime.    ICvery  town  and  city  shouUl  be  represent- 

and  most  immediate  demands  will  be  those  of  devas-  ed,  from  the  .Atlantic  to  the  Pacific, 
tated  France  and  Belgium.    It  is  reasonable  to  antici-  It  is  not  necessary  to  point  out  to  Canadian  con- 

])ate,  also,  some  little  delay  in   getting  construction  tractors  what  the  ills  of  their  industry  are.  They  know 

work  under  way  here  at  home.    Isn't  it  clear  then,  if  them    only    too    well,    but    some    have    come    to  lo»>k 

we  are  going  to  keep  our  industrial  plants  going  and  upon  them  as  inevitable,  while  others,  in  the  enthusi- 

our  workmen   ein])loved,  that   we  must  get  after  the  asm  and  vigor  of  initiation,  believe  they  can  overcome 

overseas  business?  them  by  individual  efltort  and  that  they  n^ed  neither 

One  would   like  to  feel   that   our  government   has  give  nor  receive  assistance.    Both  attitudes  are  wrong: 

its    finger   on    the    ]nilse   o\    the    situation    and    would  there  i-;  no  place  for  re<ignati"n  in  the  l>n<iiif«  world 
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of  to-day,  and  the  "independent"  idea,  old-fashioned 
and  outworn  as  it  is,  has  long  ago  been  proven  a  detri- 
ment to  progress  in  every  walk  of  life. 

What  is  necessary  for  the  success  of  the  conference 
and  of  the  general  contractors  association  which  it 
is  suggested  may  be  formed,  is  that  interest  and  en- 
thusiasm be  aroused  throughout  the  country.  Con- 
tractors have  knowledge  enough  and  expedience 
enough  to  form  a  first-class  organization,  if  they  will 
only  get  together.  The  main  difficulty  is  in  working 
up  the  spirit  of  co-operation  ;  for  a  trade  organization 
is  practically  worthless  unless  it  has  the  support  of 
the  majority.  What  would  the  labor  unions  have  ac- 
complished did  their  membershi])  not  represent  the 
majority  of  the  n^embership  of  each  trade?  Just  con- 
sider what  measures  they  have  been  enabled  to  take 
owing  to  their  great  numerical  strength!  Cannot  the 
contractor  who  is  continually  confronted  with  labor's 
demands,  learn  something  from  labor's  methods? 

It  is  particularly  desirable  that  young  firms,  with 
their  new  ideas  and  nKxlern  outlook,  should  take  hold 
of  this  thing  and  inject  into  the  organization  a  life 
and  vigor  that  will  make  it  worth  something.  Doubt- 
less many  have  remained  outside  existing  associations 
because  they  have  considered  these  are  being  run  on 
narrow  and  cheap  lines.  The  lack  of  your  support, 
your  ideas  and  your  personality  is  the  very  reason 
of  their  seeming  failure.  There  are  faithful  members 
who  have  stuck  by  the  Builders'  Exchanges  thrcnigh 
long  years,  spending  considerable  time  and  money  in 
connection  with  them,  and  who  have  received  little  re- 
turns for  their  efforts  because  they  had  not  sufilicient 
support.  No  association  will  thrive  for  long  without 
the  infusion  of  new  blood,  and  this  explains  the  failure 
of  the  Exchanges  in  many  of  our  towns  and  cities.  It 
is  now  suggested  that  the  Exchanges  be  made  the 
foundation  of  a  general  contractors'  association,  a 
step  which  should  long  ago  have  been  taken  and  which 
should  lead  to  big  results.  The  results,  indeed,  are 
assured,  if  contractors  will  only  make  the  necessary 
cflFort.  Don't  hang  back  and  leave  it  to  the  other  fel- 
low. Help  the  organization,  and  you  will  help  vour- 
self. 


City  Engineer  Doane  Proposes  to  Control 
Design  of  Halifax  Buildings 

CITY  Engineer  Doane  of  Halifax  has  made  a 
recommendation,  which  has  been  unanimously 
approved  by  the  city  council,  that  an  amend- 
ment to  the  Building  Act  be  sought  at  the 
next  session  of  the  Legislature,  providing  that  the 
building  inspector  shall  have  the  power  to  reject  the 
design  of  any  building  submitted  by  a  prospective 
builder  and  that  he  shall  have  the  power  to  compel 
such  builder  to  substitute  therefor  either  a  design 
selected  from  those  on  file  in  the  building  inspector's 
office,  or  one  prepared  by  himself  as  the  building  in- 
spector might  approve.  His  further  suggestion  that 
copies  of  the  designs  used  by  the  Halifax  Relief  Com- 
mission be  secured,  and  kept  on  file  by  the  city  for  the 
use  of  builders,  also  received  full  approval.  In  this 
connection,  his  report  stated: 

"Intelligent  designing  does  not  necessarily  mean 
any  considerable  increase  in  cost,  while  it  means  an 
immense  increase  in  the  satisfaction  to  the  purchaser, 
and  a  corresponding  improvement  in  the  general  ap- 
pearance of  the  city.  If  the  building  department  of  the 
city  had  some  discretionary  power  so  that  they  could 
.])revent   the   erection   of   ugly   structures   immediately 


adjoining  or  in  the  vicinity  of  handsome  and  preten- 
tious structures,  it  would  be  a  desirable  step  in  ad- 
\  ance.  The  Halifax  Relief  Commission  has  a  varied 
assortment  of  designs,  prepared  by  architects  of  stand- 
ing, all  pleasing  in  appearance  and  many  of  them  com- 
paratively inexpensive.  I  am  satisfied  that  I  could  ob- 
tain a  copy  of  these  designs  on  ajiplication  ;  some  of 
them  have  been  filed  already  in  this  office.  The  great 
majority  of  the  house  builders  with  limited  means 
would  be  only  too  ])leased  to  get  the  assistance  of  this 
de])artment,  if  it  did  not  add  very  much  to  the  cost 
of  their  construction  ;  and  even  though  the  city  had 
to  pay  for  the  designs  I  think  it  would  be  money  well 
spent  if  a  large  number  of  designs  were  on  file  in  this 
office  for  selectii)n  by  prf)sj)ective  builders." 


Good  Roads  Competition  in  Saskatchewan 

TH  R  awards  in  connection  with  the  second  an- 
nual road  competition  instituted  by  Robinson, 
MacBean,  Limited,  of  Moose  Jaw,  Sask.,  in 
the  section  of  the  province  in  which  that  city 
is  located,  have  recently  been  made.  The  company's 
efforts  in  good  roads'  promotion  have  met  with  en- 
couraging success,  and  their  remarks  regarding  this 
year's  com]3etition  are  of  interest : 

"This  year's  competition  covered  a  territory  from 
I'2yebrovv  on  the  north  to  Hearne  on  the  south,  and 
from  six  miles  west  of  Caron  to  five  miles  east  of  Belle 
Plaine.  Eighteen  entries  were  received  totalling  al- 
most seventy  miles. 

Allotment  of  Points 

"Preliminary  inspection  was  made  on  the  first  of 
June  and  a  certain  number  of  points  up  to  a  minimum 
of  forty,  depending  upon  the  condition  of  the  rf)ad  at 
the  beginning,  were  allowed  each  entry.  In  this  way, 
the  road  which  happened  to  be  in  a  poor  condition  at 
the  start  was  given  a  handicap  over  the  road  in  good 
condition.  An  allowance  up  to  ten  points  was  also 
made  in  cases  where  the  soil  was  difficult  to  work, 
and  an  extra  five  points  per  mile  were  given  for  every 
mile  over  three.  The  entries  were  all  inspected  every 
month  during  the  summer  by  a  representative  from 
the  Department  of  Highways,  Regina,  and  points 
awarded  according  to  the  following  schedule,  twenty 
])oints  being  the  maximum  that  any  entry  could  earn 
during  the  summer  under  any  one  head: 

Improvement  of  road  in  Crown.... 20  points 
Improvement  of  road  in  Hardness.  .20  points 
Improvement  of  road  in  Smoothness  20  points 

Condition  of  ditches   .  .' 20  points 

Freedom  from  weeds   20  points 

Amount  of  traffic 20  points 

General  appearance 20  points 

Awarding  of  Prizes 

"In  each  district  a  First  prize  of  one  hundred  and 
fifty  dollars  ($150.00),  a  Second  prize  of  one  hundred 
dollars  ($100.00),  and  a  Third  prize  of  seventy-five 
dollars  ($75.00)  is  being  paid,  the  prize  money  to  be 
divided  seventy-five  per  cent  (75%)  to  the  municipal- 
ity in  which  the  road  is  located,  and  twenty-five  per 
cent  (25'^' )  to  the  operator  who  has  the  work  in  charge 
during  the  season. 

"Considerable  work  has  been  done  this  season  in 
the  Moose  Jaw  district  in  addition  to  that  entered  in 
the  comi)etition,  the  Municipality  of  Moose  Jav^',  No. 
161,  having  graded  about  eighty  miles  of  road  this 
summer." 
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Preliminary  Analysis  of  Degree  and  Nature  of 
Bacterial  Removal  in  Filtration  Plants 


By  Abel  Wolman* 


TllJi  determination  of  a  law  of  bacterial  removal 
by  rapid  sand  water  filtration  plants  is  of  great 
jiractical  importance  and  utility.  Such  deter- 
minations of  plant  efficiencies  are  valuable  as 
indicators  not  only  of  present  but  also  of  future  per- 
formance. It  is  quite  evident  that  it  would  be  desir- 
able to  mea.sure  quantitively  the  performance  of  a 
plant  in  such  a  way  as  to  obtain  a  comparative  concep- 
tion of  how  well  or  how  badly  it  is  being  operated. 
Since  at  present  no  agreement  exists  among  opera- 
tors, designers,  or  public  health  officials  as  to  standard 
of  "good  ])erformance,"  because,  in  the  past,  agree- 
ment has  been  ])revcnted  by  the  interminable  search 
for  a  "standard  effluent,"  itself  the  subject  of  disagree- 
ment, it  becomes  necessary  to  attack  the  problem  of 
rating  or  standardizing  plant  accomplishment  from 
another  angle.  In  this  discussion,  <-<n  initial  .search  is 
made  for  certain  basic  characteristics  of  rapid  sand 
filtration.  The  term,  rapid  sand  filtration,  is  here  used 
more  broadly  than  u.sually,  to  describe  the  entire  pro- 
cess from  preliminary  coagulation  through  sedimen- 
tation or  settling,  filtration,  and  disinfection. 

The  measure  of  variable  phenomena  by  comparison 
with  ideal  or  normal  conditions  is  a  procedure  common 
to  scientific  analysis.  The  application  of  this  method 
offers  here  a  fruitful  means  of  testing  our  ideas  of  fil- 
tration efficiency.  The  first  problem  obviously  consists 
in  the  attempt  to  determine  a  possible  correlation  be- 
tween the  number  of  bacteria  in  the  final  effluent  of 
a  filtration  plant  and  the  number  in  the  raw  water.  A 
numerical  statement  of  the  problem  should  be  clear- 
er. If  a  plant  uses  a  raw  water  containing  500  bacteria 
per  cubic  centimeter  and  produces  an  effluent  containing 
10  per  cubic  centimeter,  will  the  same  plant  produce 
an  effluent  of  20  per  cubic  centimeter  when  the  raw 
water  content  is  1000  per  cubic  centimeter?  Can  one 
predict,  in  other  words,  with  any  degree  of  precision, 
what  effluent  counts  should  be  normally  attainable 
with  varying  raw  water  C(5unts  ? 

Standard  from  Normal  Performance 

The  normal  or  ideal  performance  from  which  it  is 
possible  to  obtain  hypotheses  as  to  standard  empirical 
accomplishment  is  not  difficult  to  deduce.  The  "normal 
eni])irical  performance"  may  be  defined  as  the  accom- 
plishment of  a  filtration  plant  which  is  known  to  be 
operating  successfully.  Successful  operation  can  be 
.said  to  exist  wherever  there  is  an  unquestioned  .super- 
ior bacteriological  and  physical  quality  of  effluent,  con- 
.sistent  performance,  excellent  control,  and  .scientific 
observation  of  operating  details.  Plants  whose  per- 
formance may  be  used  as  the  basis  for  comparison  and 
for  the  derivation  of  the  law  of  bacterial  removal  are 
not  at  all  rare.  In  this  analysis,  the  operation  statistics 
of  the  filtration  plant  at  Avalon,  Md.,  owned  by  the 
Baltimore  County  Water  &  Electric  Co.  and  operated 
by  S.  T.  Powell,  were  used. 

This  plant  obtains  its  raw  water  from  the  Pataps- 
co  River,  a  highly  polluted  stream,  ranging  in  turbi- 
dity during  the  year  from  0  to  50(X)  parts  per  million, 
and  in  bacterial  content  (20°C.  gelatine-4S  hours),  from 
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several  hundred  to  150,000  per  cubic  centimeter.  The 
watershed  of  the  stream  is  composed  largely  of  culti- 
vated areas,  with  no  large  sewage  polluting  influences. 
This  water  is  treated  with  aluminum  sulphate,  at  an 
average  rate  of  0.8  grain  per  gallon,  and  is  then  al- 
lowed to  settle  for  four  hours.  After  leaving  the  .sedi- 
mentation basin  it  is  treated  with  calcium  hypochlorite 
with  an  average  dose  of  0.34  part  per  million,  and  then 
passes  through  the  rapid  sand  filters  which  have  a 
caj)acity  of  2,500,000  gal.  per  day. 

The  plant  is  controlled  scientifically  by  a  trained 
operator  with  the  aid  of  modern  equipment  and  labor- 
atory observation.  During  several  years  of  operation 
the  bacterial  content  of  the  effluent  has  not  exceeded, 
at  any  time,  20  bacteria  per  cubic  centimeter.  Pre- 
sumptive tests  for  B.  coli  in  lactose  broth  have  indi- 
cated ])ositive  tests  in  1  cc.  less  than  2  per  cent,  of 
the  time  during  any  year.  The  number  and  kinds  of 
bacteria  are  determined  in  raw  water  and  final  effluent 
every  day  and  general  experimental  data  are  con- 
stantly collected.  It  is  clear,  therefore,  that  the  plant 
in  Baltimore  County  approaches  so  closely,  from  the 
standpoint  of  operating  results,  the  ideal  plant  as  to 
justify  the  use  of  its  performance  as  the  basis  of  a  law 
of  filtration. 

Determining  Performance  Curve. 

In  order  to  determine  with  some  degree  of  accuracy 
the  form  of  a  characteristic  empirical  performance 
curve,  the  results  of  raw  water  and  final  effluent  counts 
of  the  Avalon  plant  were  plotted.  In  order  to  avoid 
plotting  a  mass  of  points  which  would  tend  to  confuse, 
7-day  averages  of  both  stations,  rather  than  daily  re- 
sults extending  over  a  period  of  nineteen  months  in 
1915,  1916  and  1917,  were  used.  In  plotting  these 
values,  approximately  620  daily  analyses  were  sum- 
marized. These  were  obtained  in  consecutive  months 
and  under  every  phase  of  operating  conditions.  No 
counts  were  discarded  as  being  unfair  or  incorrect. 

A  study  of  the  samples  plotted  reveals  at  once  a 
consistency  of  arrangement.  It  is  clear,  too,  that  the 
performance  of  this  normal  plant  is  represented  by  the 
curves.  Inasmuch  as  these  curves  are  practically 
straight  lines,  within  the  limits  shown,  the  derivation 
of  their  equation  is  simple.  The  equation  of  a  straight 
line,  when  the  results  have  ben  plotted  on  a  logarith- 
mic basis,  is  given  by:  c  ^  log  y -^  log  x,  where  c  is 
a  constant  for  this  particular  plant,  and  y  and  x  are 
respectively  the  raw  water  and  final  effluent  counts. 

It  would  appear,  therefore,  that  the  "normal  empi- 
rical performance"  is  represented  by  a  curve  having 
the  equation :  y  =  x"^.  A  tentative  hypothesis,  with 
regard  to  bacterial  removal  by  filtration  action,  may 
be  promulgated,  therefore,  as  follows:  The  final  efflu- 
ent count,  under  normal  operating  conditions,  is  an 
exponential  function  of  the  raw  water  count.  This 
hypothesis  provides  a  means  of  determining  whether 
or  not  a  plant  under  scrutiny  is,  at  least,  "performing 
normall}","  where  normal  performance  would  be  inter- 
jireted  as  ctmforniity  to  the  logarithmic  curve  of  filtra- 
tion. 

The  "normal  performance"  curve  demoii<trate*  the 


898 


THE    CONTRACT    RECORD 


November    13,    1918 


fallacy  of  assuming  that  the  difficulty  of  removal  of 
bacteria  is  relatively  the  same  regardless  of  the  num- 
ber of  bacteria  in  the  raw  water.  Although  this  as- 
sumption is  rarely  publicly  proclaimed,  it  is  usually 
summoned,  however,  to  the  aid  of  those  plants  which, 
for  one  reason  or  another,  are  so  successful  as  to  re- 
quire a  specious  hypothesis,  fairly  reasonable  to  the 
layman,  to  support  their  claims  to  maximum  efficiency 
of  99  per  cent  plus.  The  practical  results  of  a  scienti- 
fically controlled  plant  certainly  seem  to  lead  to  the 
conclusion  that  increases  in  raw  water  bacterial  con- 
tent decrease  the  corresponding  bacterial  content  in- 
terval in  the  final  effluent. 

It  should  be  added,  too,  that  the  equation  of  normal 
performance,  y  =  x=,  offers  a  new  quantitative  mea- 
sure of  the  efficiency  of  any  plant,  obtained  by  evaluat- 
ing in  any  case  the  constant,  c.  Such  a  mea.sure, 
among  other  qualities,  has  the  advantage  of  a  rational 
basis  and  of  a  practical  significance. 

Coefficient  of  Efficiency 

What  absolute  value  this  constant,  c,  or  the  so- 
called  "coefficient  of  efficiency,"  should  attain  is  de- 
pendent upon,  individual  opinion  of  "good  perform- 
ance." It  is  of  interest  to  note,  however,  that,  in  a 
survey  of  19  rapid  sand  filtration  plants,  varying  in 
size  from  2,200,000  gal.  to  80,000,000  gal.  filtered  per 
day,  the  coefficient  of  efficiency  of  these  plants  has  at- 
tained an  annual  average  of  over  2.5.  The  raw  waters 
which  these  plants  had  to  treat  contained  turbidities 
ranging  from  an  annual  average  of  1  to  561  parts  per 
million,  and  average  bacterial  contents  from  350  to 
16,500  per  cubic  centimeter.  The  19  plants  chosen, 
therefore,  for  the  evaluation  of  c,  are  representative, 
in  their  initial  conditions,  of  rapid  sand  filtration. 


The  probable  existence  of  the  law  of  filtration, 
y  =  x'^,  combined  with  known  values  of  c,  practically 
attainable,  gives  the  investigator  of  filtration  plant 
accomplishment  the  fundamental  criteria  with  which 
to  measure  both  the  character  and  the  amount  of  re- 
moval in  any  particular  plant.  The  objection  may  be 
raised  to  the  above  method  of  critical  standardization 
of  plants,  that  all  do  not  function  in  a  similar  manner, 
on  acount  of  differences  in  raw  water,  resulting  from 
peculiarities  of  suspended  matter,  variations  in  resist- 
ance of  bacteria,  and  other  similar  factors.  This  ob- 
jection does  not  seem  to  the  author  to  be  entirely  val- 
id, since  peculiar  characteristics  of  raw  water  are  usu- 
ally provided  for  by  variations  in  design,  such  as  in- 
creased periods  of  sedimentation  and  greater  doses  of 
disinfectant.  It  is  reasonable  to  suppose,  therefore, 
that  given  plants,  initially  properly  designed  for  local 
conditions,  should  function  according  to  some  common 
law  since  death  rates  under  disinfection,  devitaliza- 
tion and  sedimentation  and  filtration  of  bacteria  differ 
in  the  degree,  but  not  in  the  kind,  of  changes  effected. 
The  preliminary  theory  of  bacterial  removal  by  fil- 
tration is  supported  by  the  average  monthly  results 
from  several  large  rapid  sand  plants  in  the  United 
States.  It  is  quite  obvious  that  each  plant  follows  in 
its  performance  the  characteristic  y=x'=  curve. 


It  has  a  tensile  strength  of  7,000  pounds  per  square 
inch,  as  compared  with  10,000  to  19,000  for  white  oak 
and  8,000  to  10,000  pounds  for  maple.  Its  strength 
in  compression  with  the  grain  is  4,000  to  5,700^  pounds, 
while  other  woods  in  this  class  run  a  little  higher. 


Poplar    has    the    lowest    strength    in    both    tension 
and  compression  of  any  of  the  so-called  hard  woods. 


A  Fighter's  Opinion  of  Strikers 

I  know  that  a  great  many  war  workers  have  been,  and  still  are,  bearing  cheerfully  and  willingly 
the  long  strain  of  war  work,  and  I  very  gladly  and  thankfully  offer  my  testimony  to  what  I  have  seen 
of  this  good  spirit.  But  it  would  be  idle  to  deny,  since  the  proofs  have  been  too  plain,  that  many  war 
workers  are  not  doing  their  best  and  utmost,  are  not  playing  the  game  as  they  might  do  and  ought 

to  do. 

*  *         * 

Surely  by  now  every  worker  might  appreciate  the  fact  that  whatever  good  cause  they  may  have 
for  "war  weariness"  they  are  at  least  infinitely  better  off  than  any  man  in  the  firing  line;  surely  they 
can  understand  how  bitter  men  here  feel  when  they  hear  and  read  of  all  these  manifestations  of  labor 

"discontent"  and  "unrest." 

+         *         * 

I  beg  each  war  worker  to  remember  that  every  slackening  of  their  efforts,  every  reduction  of  out- 
put, every  day  wasted,  every  stoppage  of  work,  inevitably  encourages  the  enemy,  prolongs  the  war, 
keeps  men  chained  to  the  misery  of  the  trenches,  piles  up  the  casualties,  continues  the  loss  of  life. 
A  strike,  or  the  threat  of  a  strike,  may  win  for  the  workers  their  12%  per  cent,  increase  of  pay,  the 
"recognition"  of  some  of  their  officials,  their  improved  comfort,  but  every  such  "victory"  is  only 
gained  at  the  expense  of  the  men  in  the  trenches,  is  paid  for  in  flesh  and  blood  in  the  firing  line. 

*  *         * 

It  may  be  that  one  grows  one-sided  in  ideas  after  more  than  three  years'  soldiering,  but  can  you 
blame  us  if  we  feel  contempt  for  pitiful  grumblers  and  complainers  who  have  a  good  roof  overhead, 
a  warm  room  and  fire,  a  dry  bed,  and  no  real  lack  of  food,  if  we  feel  anger  against  men  who  have  all 
these  things  and  yet  go  on  strike,  knowing  that  we  must  pay  the  penalty?  And  let  me  flatly  deny  the 
claim  which  some  strikers  and  agitators  still  make  that  in  these  upheavals  and  checks  on  war  industry 
they  are  "fighting  for  the  rights  of  their  mates  in  the  trenches."  Their  "mates  in  the  trenches"  will 
be  ready  and  able  to,  and  certainly  will,  fight  for  their  own  rights  when  the  war  is  won  and  they 
can  do  so  without  endangering  or  delaying  the  winning. 

Meantime,  can  any  man  be  fool  enough  honestly  to  believe  that  "mates  in  the  trenches"  want 
anything  more  urgently  than  to  win  the  war  and  get  out  of  it  ? 

*  *         * 

Will  it  soothe  or  satisfy  a  man  to  be  told  the  strikes  are  really  fights  for  his  rights,  especially 
when  you  remember  he  knows  that  as  a  result  of  the  strike  he  may  be  too  dead  to  have  any  rights 
to   be   fought   for? — Major    Ewart    in    Foreward    to  "Front  Lines." 
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Canadian    Highway    Construction 


By  Mr.  Harry  Stewardson* 


SO  imicli  lias  already  been  said  and  written  on  the 
sul)ject  of  pocxl  roads  that  it  is  well  nijrh  impos- 
si])le  for  one  to  ap])roach  the  subject  from  a  new 
anj>;le,  and  wiiat  1  have  to  say  will  ])roijab]y  be 
nu'rely  a  repetition  of  what  has  often  been  said  before, 
ilowever,  we  must  all  realize  how  vitally  necessary  it 
is  for  the  welfare  and  development  of  this  jirovince 
that  our  exislinjaf  hipliways  should  not  be  allowed  to 
deteriorate,  but  should  be  kejjt  in  good  condition,  and 
also  that  a  definite  pri)<;;ranime  of  improvement  and 
extension  should  be  ado])ted.  To-day  the  most  import- 
ant consideration  should  be  given  to  road  classifica- 
tion. We  should  consider  how  to  distribute  the  cost 
of  constructioiv  and  maintenance  so  that  the  necessary 
money  can  be  secured  and  the  necessary  expense  fairly 
])laced  upon  the  people  who  use  the  roads  and  the  com- 
munities which  receixe  the  benefit  and  not  continue 
to  have  an  inequitable  and  unbearable  l^urden  placed 
ui)on  the  local  community  or  upon  the  individual  who 
makes  little  use  of  the  road  and  who  receives  little  be- 
nefit from  it. 

The  first  efforts  of  those  interested  in  good  roads 
should  be  concentrated  on  linking  ui)  the  gaps  between 
the  ]3ermanently  improved  highways  which  now  exist 
and  these  efforts  should  be  closely  followed  by  endea- 
voring to  extend  the  improvements  to  other  main  high- 
ways coimccting  the  important  agricultural  and  indus- 
trial centres. 

The  cpicstion  of  the  cost  of  C(jnstruction  of  our 
streets  and  highways  is  a  very  serious  one  and  is  prob- 
ably the  greatest  stumbling  block  in  the  attainment 
of  good  roads.  When  the  first  cost  of  improvement  is 
assessed  against  the  property  abutting  on  the  street  or 
highway,  the  average  property  owner  is  naturally 
an.xious  for  a  road  that  costs  but  little,  because  he  is 
the  person  who  has  to  pay  for  it,  and  he  does  nt)t  seem 
to  care  or  to  realize  that  it  may  be  entirely  unsuitable, 
soon  wear  out  and  become  an  endless  .source  of  trouble 
and  expense.  I  am  afraid  that  these  false  ideas  of  eco- 
nomy will  always  stand  in  the  way  of  the  attainment 
of  good  roads  while  the  present  system  of  assessing  a 
road  improvement  against  the  adjoining  property  re- 
mains in  force.  The  local  improvement  tax,  which  is  a 
tax  levied  by  cities  and  municipalities  against  the  ad- 
joining property  for  the  improvement  of  streets  and 
liighways,  is  a  lien  upon  the  property  considered  to 
be  benefited  by  the  improvetuent,  and  if  the  tax  or  as- 
sessment is  not  paid  the  property  may  be  sold  to  pay 
such  assessment.  This  taxation  freiiuently  becomes  a 
heavy  burden  on  the  poor  man,  who  is  endeavoring 
to  buy  or  to  keep  up  a  home  of  his  own,  and  the  men- 
ace of  it  deters  many  others  from  even  trying  to  get 
a  home. 

Who  Should  Pay? 

.\  further  inequity  in  our  present  system  is  that, 
although  a  i)erson  owning  property  on  an  improved 
street  has  to  pay  a  very  large  proportion  of  the  cost 
of  the  improvement  adjoining  his  own  property,  he 
is  also  assessed,  through  the  current  revenue  tax,  for 
a  proportion  of  the  cost  of  temporary  roads  and  side- 
walks in  other  parts  of  the  city.   The  persons  who  de- 

"  city   Engineer.    New  Westminster,   before   British   Columbi*   Good 

Roads  Association. 


rive  the  greatest  benefit  from  the  construction  of  good 
roads  are  not  necessarily  the  jjcrsons  whose  property 
adjoins  the  road,  but  those  people  who  use  the  road 
by  travelling  in  wheeled  vehicles  froiu  one  place  to 
another  by  way  of  the  road.  Does  it  not  theti  seem 
logical  that  it  is  not  the  real  property  but  the  vehicle 
that  .should  be  assessed  for  both  the  construction  and 
the  upkeep  of  our  streets  and  highways?  I  think  that 
all  owners  of  automobiles  and  other  vehicles  will  ad- 
mit that  the  anunint  of  travelling  which  they  do  on 
tiie  street  on  which  they  live  is  a  very,  very  small 
])roportion  of  the  mileage  over  which  their  vehicle 
travels.  If  it  is  admitted  that  it  is  the  vehicle  which 
should  be  assessed,  the  question  arises  as  to  how  the 
assessment  could  be  made  fair  and  equitable.  The  old 
toll  gate  method  would,  to  my  mind,  be  objectionable 
as  tending  to  restrict  traffic,  nor  would  it  be  capable 
of  practical  ap])lication,  as  a  large  proportion  of  the 
revenue  created  would  be  used  up  in  cost  of  operation 
and,  in  any  event,  it  could  only  be  adopted  on  trunk 
roads.  This  would  not  relieve  the  situation  in  so  far 
as  the  purely  local  roads  are  concerned.  The  method 
of  assessing  on  a  wheel  basis  appeals  to  me  as  being 
the  most  equitable.  As  a  writer  on  this  subject  hum- 
orously puts  it:  "We  should  pay  through  the  wheel 
and  not  through  the  nose  for  our  pavements."  My 
ideas  run  along  the  line  of  a  double  tax,  one  collected 
by  the  ])rovincial  government,  the  revenue  from  which 
would  be  a]>plied  to  the  construction  and  maintenance 
of  the  purely  local  roads.  The  municipal  tax  could  be 
collected  from  the  owners  of  all  vehicles  having  their 
headcpiarters  within  the  municipality.  All  monies 
raised  by  this  taxation  would  be  used  on  the  roads 
and  not  applied  to  any  other  works. 

Ontario  Province 

Tn  the  province  of  Ontario,  the  government  has 
adopted  the  policy  of  paying  the  whole  of  the  cost  of 
construction  and  maintenance  of  what  it  designates  as 
"Provincial  Highways."  It  also  pays  40  per  cent,  on 
the  construction  of  "suburban  roads'"  and  20  per  cent. 
of  the  cost  of  maintenance.  This  policy  should  enable 
the  cities  and  municipalities  to  keep  their  roads  in  a 
reasonable  state  of  repair  without  ])utting  an  c\'--<-f»  "^ 
burden  on  the  property  owner. 

The  Nova  Scotia  Act 

Last  year  the  government  of  the  province  of  Nova 
Scotia  very  wisely  passed  an  act  providing  for  the  set- 
ting u])  of  a  Provincial  Highways  Board.  It  will  be 
the  duty  of  this  board  to  collect  information  regarding 
the  highways  of  the  province,  to  lay  out,  plan,  classify 
and  control  the  construction  and  maintenance  of  the 
roads  of  the  province.  .\  provincial  highways  fund 
is  to  be  established  consisting  of  contributions  from 
the  federal  and  provincial  governments,  all  license  fees 
collected  under  the  Motor  \"ehicles  Act  and  a  small 
stated  percentage  of  property  and  income  tax  receipts. 
1  do  not  think  that  the  average  person  who  owns  a 
vehicle  would  object  to  a  wheel  tax  that  would  ensure 
that  he  had  good  roads  to  travel  over  and  which  wottid 
result  in  a  considerable  saving  in  his  operating  ex- 
penses.   The    saving    in    repairs,  gasoline,  oils.  etc.. 
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would  surely  more  than  compensate  him  for  a  small 
tax  to  be  collected.  I  would  like  to  hear  this  subject 
of  road  taxation  thoroughly  discussed,  as  the  present 
system  is  one  that  is  putting  our  cities  and  municipali- 
ties in  a  position  where  before  long  it  will  be  impos- 
sible to  give  the  citizens  good  roads  with  reasonable 
taxation. 

The  purpose  of  road  building  is  to  provide  a  way 
for  transporting  goods  and  persons  from  one  locality 
to  another  with  the  least  amount  of  power  and  ex- 
pense. The  ease  with  which  this  traffic  can  be  carried 
on  is  governed  by  the  resistance  which  a  road  offers 
to  traffic  and  an  ideal  road  is  one  that  will  offer  the 
maximum  amount  of  resistance  with  the  minimum 
amount  of  friction.  Before  the  advent  of  high  speed 
motor-driven  vehicles  a  well  constructed  water-bound 
macadam  road  had  these  necessary  qualifications,  but 
nowadays,  when  the  great  preponderance  of  traffic 
is  of  a  high  speed  motor-driven  character,  a  water- 
bound  macadam  road  is  by  no  means  ideal.  A  descrip- 
tion of  a  water-bound  macadam  road  may  not  be  out 
of  place  for  the  benefit  of  those  who  are  not  familiar 
with  the  technical  names  of  the  various  types  of  road- 
way. 

Water-bound  Macadam 

A  water-bound  macadam  road  is  constructed  of 
broken  stone,  varying  in  size  from  three  inches  to  fine 
screenings,  carefully  spread  on  a  prepared  sub-grade, 
compressed  with  a  heavy  roller,  and  sufficient  water 
applied  to  cement  the  whole  into  a  homogeneous  mass. 

During  the  years  1911,  1912  and  1913  the  city  of 
New  Westminster  constructed  many  miles  of  this  type 
of  roadway  at  an  average  cost  of  90  cents  per  square 
yard.  At  this  time  Hassam  and  bitulithic  each  cost 
$2.25  per  square  yard.  Owing  to  the  increased  cost  of 
both  labor  and  material,  a  macadam  road  now  costs 
$1.10,  and  it  is  reasonable  to  assume  that  the  cost  of 
other  types  of  paving  has  increased  in  an  equal  ratio 
of  proportion. 

It  is  a  difficult  problem  for  those  interested  in  road 
building  and  one  that  has  not  yet  been  satisfactorily 
solved,  to  devise  a  road  surface  which  will  be  satisfac- 
tory to  both  horse-drawn  and  motor-driven  traffic. 
An  ideal  surface  for  automobiles  will  not  provide  a 
good  foothold  for  horses,  nor  will  a  roughened  surface 
prove  entirely  satisfactory  for  automobiles.  These  two 
types  of  traffic  dififer  so  absolutely  in  their  require- 
ments that  this  fact  alone  must  tend  very  considerably 
to  hasten  the  time  when  horse-drawn  traffic  will  be 
entirely  eliminated  from  our  main  highways. 

Roads  for  Motor  Traffic. 

In  view  of  the  fact  that  motor  vehicles  are  so  rap- 
idly superseding  horse-drawn  traffic,  the  efforts  of  road 
builders  are  being  more  particularly  concentrated  on 
securing  a  pavement,  the  first  cost  of  which  will  not  be 
prohibitive  and  upon  which  the  maintenance,  under 
motor  traffic,  will  also  be  within  reasonable  bounds. 
In  so  far  as  the  highways  connecting  New  Westmin- 
ster, Vancouver  and  the  neighboring  municipalities 
are  concerned  we  are  served  with  a  number  of  well- 
constructed  macadam  and  gravelled  roads,  and  what 
we  now  need  to  keep  these  roads  from  rapidly  wear- 
ing out  is  a  surface  or  coating  of  some  material  of  a 
lasting  nature.  In  my  opinion  there  is  no  more  neces- 
sity to  disturb  our  existing  macadam  and  gravelled 
roads  in  order  to  construct  a  concrete  base  on  which 
to  place  a  wearing  surface  than  there  would  be  to 
excavate  solid  rock  for  a  similar  purpose.   Our  exist- 


ing roads  are  now  so  thoroughly  consolidated,  where 
draining  is  good,  that  any  load  placed  upon  them  is 
sufficiently  well  distributed  for  all  reasonable  demands. 
In  the  spring  of  1917  the  city  of  New  Westminster 
applied  to  its  leading  macadam  roads  a  coating  of  as- 
phaltic  oil,  containing  about  SO  per  cent,  of  asphaltum. 
This  asphaltic  oil  was  applied  at  a  fairly  high  temper- 
ature and  the  coating  averaged  one-twenty-fifth  part 
of  an  inch  in  thickness;  sand  was  afterwards  spread 
over  the  oil,  forming  a  surface -mat.  This  treatment 
has  proved  of  great  value  in  protecting  the  roads  from 
the  winter  rains  and  snow  and  from  the  ravelling  ef- 
fect of  fast-moving  traffic,  but  it  cannot  be  regarded 
as  a  permanent  solution  of  the  problem.  The  spray 
coat  is  necessarily  so  thin  that  the  roads  require  an- 
nual, and  on  the  heavily  trafficked  streets,  semi-annu- 
al treatment  to  keep  them  in  fair  condition.  The  cost  of 
this  treatment  only  averaged  two  cents  per  square 
yard,  or  $210  i)er  mile  of  roadway  18  feet  wide.  Since 
the  time  when  it  became  evident  that  an  ordinary 
macadam  road  would  not  stand  up  under  motor  traffic 
innumerable  pavements  have  been  patented  and  all  of 
them  have  their  advocates,  but  it  is  pretty  generally 
conceded  by  highway  engineers  that  the  surface  should 
be  of  a  bituminous  or  tar  composition.  The  principal 
advantages  possessed  by  bituminous  or  tar  surfaces  are 
that  they  can  be  expeditiously  laid,  thereby  causing 
the  minimum  amount  of  inconvenience  to  traffic ;  they 
are  easily  repaired  without  leaving  an  unsightly  patch ; 
they  are  far  less  noisy  than  concrete ;  there  is  neither 
vibration  or  concussion  when  travelling  over  them  and, 
if  properly  laid,  they  do  not  crack.  A  method  of  treat- 
ing existing  macadam  roads  which  has  met  with  a 
great  amount  of  success  in  the  Eastern  States  and  on 
the  European  Continent  is  that  known  as  tar-macada- 
mizing, the  mode  of  procedure  being  as  follows: 

On  a  thoroughly  consolidated  water-bound  maca- 
dam road  which  has  been  well  broomed  and  swept  free 
from  dust,  and  after  all  depressions  have  been  filled, 
a  layer  of  crushed  rock  is  spread,  varying  in  thickness 
from  three  inches  to  one  inch,  according  to  the  amount 
and  character  of  traffic  the  roadway  will  be  called  up- 
on to  carry,  and  thoroughly  rolled. 

Into  the  new  surface  a  mixture  of  tar  and  pitch  is 
poured,  either  from  hand  pouring  cans  or  by  wheeled 
distributors,  the  mass  is  then  rolled,  chippings  being 
broomed  into  the  interstices  during  the  rolling.  After 
this  second  rolling  the  surface  is  broomed  free  from 
all  loose  stone  and  treated  to  a  light,  or  squeege,  coat 
of  tar  and  pitch,  covered  with  a  layer  of  coarse  sand 
and  again  rolled. 

In  the  city  of  Liverpool,  England,  this  type  of  sur- 
face was  first  laid  in  the  year  1901,  on  a  street  carry- 
ing a  weight  of  traffic  amounting  to  120,000  tons  per 
yard  width  per  year,  and  has  been  in  continuous  use 
ever  since  without  requiring  any  expenditure  for 
maintenance  or  repairs.  The  class  of  traffic  carried  by 
this  road  consists  of  automobile  and  carriage  traffic,  be- 
sides a  considerable  amount  of  a  heavier  character. 


Satisfaction  on  Vancouver  Island 

Coming  close  to  home,  I  am  indebted  to  Mr.  David 
Whiteside,  M.L.A.,  for  the  information  that  a  con- 
siderable mileage  of  this  pavement  was  laid  in  the 
municipality  of  Oak  Bay,  Vancouver  Island,  during 
the  years  1912,  1913,  1914,  and  1915,  and  is  giving  ex- 
cellent satisfaction.  The  surface  was  laid  on  a  newly 
constructed  water-bound  macadam  road,  and  the  thick- 
ness adopted  was  two  and  one-half  inches.  The  cost  of 
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the  surfaces  varied  from  45  to  50  cents  per  M|uare 
yard,  or  $4,752  to  $5,280  per  mile  of  roadway  18  feet 
wide.  And  the  annual  maintenance  cost  is  slifi;htly 
over  two  cents  ])er  square  yard.  Making  due  allowance 
for  the  large  increase  in  the  cost  of  hoth  material  and 
labor,  the  following  figures  should  be  very  close  for 
roads  in  this  vicinity  at  the  present  time: 

One-inch  surface,   $6,000    per  mile,  18  feet  wide. 

Two-inch  surface,  $10,000  per  mile,  18  feet  wide. 

These  figures  refer,  of  course,  to  the  cost  f)f  surfac- 
ing only  and  do  not  include  the  cost  of  preparing  the 
road  to  receive  the  surface.  This  expense  will  naturally 
vary  with  the  condition  of  the  road  to  be  treated. 

It  may  be  argued  that  this  "penetration"  type  of 
surfacing  is  not  so  good  as  the  mixed  method,  such 
as  the  surface  on  a  number  of  our  city  streets,  and  on 
the  Vancouver-Eburne  road,  and  this  may  be  true,  but 
from  my  own  knowledge  of  the  Liverpool  streets,  from 
Mr.  Dean's  experience  of  the  Massachusetts  highways 
and  from  the  experience  of  many  other  municipal  and 
highway  engineers  who  have  laid  similar  pavements. 

Advantages  of  Penetration  Type 

It  has  two  great  advantages  over  the  mixed  method 
in  as  much  as  that  it  can  be  laid  without  any  addition- 
al outlay  for  j)lant  except  a  small  expenditure  for  tar 
boilers  and  pouring  cans  and,  best  of  all,  there  are  no 
patent  rights  and,  consequently,  no  royalties  to  pay. 

The  reason  for  dwelling  at  length  on  this  j)articular 
type  of  surfacing  is  that,  with  the  great  extent  of  the 
])rovincc  of  British  Columbia  requiring  an  enormous 
mileage  of  roads  for  its  proper  development,  the  heavy 
cost  of  grading  owing  to  its  hilly  formation  and  the 
very  small  mileage  of  roads  we  now  posses  in  compari- 
son with  the  area  of  the  province,  the  cost  of  the  more 
expensive  types  of  pavement  in  any  appreciable  quan- 
tity would  preclude  the  possiblity  of  our  ideas  mater- 
ializing for  very  many  years,  and  consequently  retard 
our  growth  in  all  lines  of  industry. 

So  much  literature  is  available  extolling  the  vir- 
tues of  concrete  and  the  various  types  of  patent  bitu- 
minous pavements  that  it  is  entirely  unnecessary  to 
mention  them  here.  The  gentlemen  representing  the 
interests  concerned  will  be  very  much  in  evidence  with 
facts  and  figures  when  tlie  psychological  moment  ar- 
rives. 

With  an  inexpensive  pavement  such  as  the  one 
described,  a  progressive  policy  of  improvement  and  a 
more  equitable  method  of  assessment,  it  would  not 
take  many  years  to  gridiron  the  lower  mainland  with 
a  network  of  good  roads  without  causing  a  drain  on 
the  provincial  treasury  or  a  hardship  on  the  individual 
property  owner. 

In  conclusion  I  would  say  that  no  matter  what  price 
you  pay  for  your  pavement  it  will  i)rove  dear  unless 
the  work  is  carried  out  with  the  best  materials,  under 
the  direction  of  competent,  experienced  men  and  an 
efficient  system  of  maintenance  adopted. 


According  to  a  recent  jiress  despatch,  the  first  stej) 
has  been  taken  towards  re-organizing  and  re-building 
Belgium.  Belgian  engineers  left  England  soon  after 
the  evacuation  of  Ostend,  for  the  purpose  of  taking 
charge  of  surveys  and  constructive  work  in  the  har- 
bor and  town.  After  the  engineers  get  their  plans  well 
under  way,  the  services  of  builders  and  contractors 
will  be  requisitioned,  and  then  manufacturers  and  bus- 
iness men  will  be  sent  out  to  lay  again  the  founda- 
tion of  the  country's  industries. 


Another  Ten-Storey  Building   for   Montreal 

ANCJ'JIIER    ten-storey     building    is  tf>  be  con- 
structed in  Montreal     for    Mr.  J.  E.  Wilder, 
from     plans     drawn     by    Mr.    C.   R.  Tetley, 
A.R.I.B.A.,  Montreal.    The  site  is  on   Bleury 
.Street,  and  covers  an  area  of  nearly  10,000  sq.  feet. 

The  building  will  consist  of  a  large  basement,  a 
store  on  the  ground  floor,  and  loft  storeys  above 
this.  It  is  to  be  of  reinforced  concrete,  built  on  the 
system  of  the  Trussed  Concrete  .Steel  Co.  of  Canada, 
Limited.  The  elevation  of  Bleury  Street,  shown  in 
the  illustration,  will  be  of  brick  and  stone,  the  former 
being  dark  in  color  and  the  stone  light,  making  a  strik- 
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ing  contrast  and  emphasizing  the  dark  brick  panels. 
The  exterior  will  be  entirely  of  stone  up  to  the  top 
of  the  third  storey ;  the  same  material  will  be  employ- 
ed for  the  central  i)ortion  of  the  exterior  above  the 
third  floor,  while  brick  with  stone  trimmings  will  be 
used  for  the  outside  sections  of  the  facade,  .•\bove  the 
store  and  also  at  the  top  of  the  building  here  will  be 
contrasting  panels,  in  brick  and  stone. 

The  store  on  the  ground  floor  is  laid  out  with  the 
shipping  room  at  the  rear,  and  as  the  building  runs 
through  to  Balmoral  street,  the  entrances  to  the  ship- 
ping room  are  on  this  street.  The  shipping  room  is 
divided  from  the  store  by  a  brick  fire  wall,  having  an 
entrance  from  the  store  by  means  of  a  door  and  wooden 
steps,  the  Balmoral  Street  end  of  the  building  being 
two  feet  higher  than  that  of  the  Bleury  Street  per- 


902 


THE    CONTRACT    RECORD 


November    1H,    11)18 


tioii.  Two  freight  elevators  are  to  be  installed  in  the 
shipping  room.  A  passenger  elevator  will  be  provided 
in  the  store  section  of  this  floor,  serving  all  floors.  The 
stairway  will  lead  from  the  basement  to  the  tenth 
floor,  the  elevator  being  placed  near  the  stairway.  The 
ceiling  -of  the  store  is  laid  out  with  plaster  beams  and 
panels. 

The  floors  will  be  of  reinforced  concrete,  covered 
with  matched  birch  flooring,  the  floor  slab  being  car- 
ried on  reinforced  concrete  beams  and  columns.  The 
work  is  being  done  by  day  labor. 


Canada's  Shipbuilding  Developments 

HON.  C.  C.  Ballantyne,  Minister  of  Marine  and 
I'^isheries,  announced  recently  that,  under  the 
government's  shii)bui!ding  programme,  con- 
tracts had  been  placed  with  the  various  yards 
in  Canada  for  building  thirty-one  steel  ships,  from 
3,400  to  8,100  tons  capacity.  Some  of  the  vessels  will 
be  the  one-deck  type  and  some  of  the  two-deck,  suit- 
able for  bulk  and  general  cargo.  They  will  be  built 
to  Lloyd's  specifications,  and  their  speed  will  vary 
from  9  to  12  knots.  The  first  launching,  under  the 
programme,  will  take  place  from  the  yard  of  the  Cana- 
dian Vickers,  Limited,  Montreal,  towards  the  middle 
of  November,  when  two  vessels — one  of  4,300  tons  and 
another  of  8,100  tons — will  take  the  water.  They  \yill 
be  named,  respectively,  "Canadian  Voyageur"  and 
"Canadian  Pioneer."  The  keel  of  the  first  ship,  of  4,300 
tons,  was  laid  on  March  12th  last,  while  that  of  the 
8,100-ton  vessel  was  laid  on  July  13.  The  Minister 
states  that  unless  delays  in  the  delivery  of  steel  occur, 
seven  or  eight  additional  vessels  will  be  ready  for 
commission  on  the  opening  of  navigation  next  spring, 
audit  is  expected  the  whole  31  ships,  aggregating  175,- 
000  tons,  will  be  launched  before  the  end  of  next  year. 
The  delay  in  laying  keels  and  completing  ships  is 
due  to  the  fact  that  all  the  ways  were  occupied  with 
the  construction  of  ships  for  the  Imperial  Munitions 
Board.  As  rapidly  as  the  ships  being  constructed  for 
the  board  are  completed,  the  berths  are  immediately 
occupied  with  the  construction  of  ships  under  the 
Government  programme. 

Favorable  Prices 

"In  January  last  and  for  some  months  j^revious  to 
the  Government's  decision  to  engage  in  shipbuilding," 
said  Mr.  Ballantyne,  "private  firms  for  whom  ships 
were  being  built  in  Canadian  yards  were  paying  prices 
for  plates  ranging  from  $100  to  $180  per  ton,  and  sev- 
eral small  lots  had  to  be  purchased  for  upwards  of 
$200  per  ton.  Through  the  courtesy  of  the  United 
States  Government,  the  department  was  enabled  to 
obtain  an  assurance  that  sufficient  plates  to  meet  the 
requirements  up  to  July  or  August  next  would  be 
available  from  United  States  sources,  at  the  rate  fixed 
by  the  United  States  Government — namely,  $65  per 
ton.  It  was  in  these  circumstances  and  in  pursuance 
of  a  policy  to  make  Canada  self-contained  in  the  mat- 
ter of  shi])building  that  the  arrangement  was  conclud- 
ed with  the  Dominion  Steel  Corporation  for  the  erec- 
tion in  Sydney  of  a  plate  mill  and  the  purchase  there- 
from of  250,000  tons  of  ship  material  at  a  basic  price 
of  $83  per  ton. 

"The  contract  with  the  Steel  Company  provides 
that  the  price  of  plates  will  be  reduced  proportionate 
with  any  reduction  that  may  hereafter  occur  in  the 
Cost  of  producing  steel  ingot.  This  cost  will  be  deter- 
mined at  the  encl  of  every  six  months  period  by  audit- 
ors selected  by    the    Government    for    that    purpose. 


While  the  fixed  price  seems  high,  it  is  from  fifty  to 
one  hundred  per  cent. — and  more  in  many  cases — 
lower  than  the  prices  then  obtainable  in  the  open  mar- 
ket. It  was  necessary  to  provide  assured  supplies  of 
plates  for  Canadian  shipyards  and  other  Canadian  in- 
dustries. 

"The  world-wide  demand  for  tonnage  continues, 
and  is  likely  to  continue  for  a  number  of  years.  So 
much  is  this  the  case  that  if  the  Government  at  the 
l)resent  time  decides  to  dispose  by  sale  of  the  contracts 
already  concluded,  very  substantial  profits  would  ac- 
crue. The  policy  of  the  Government,  however,  remains 
what  it  was  at  the  outset — to  retain  for  the  use  and 
advantage  of  the  people  of  Canada  all  vessels  now  un- 
der contract  or  to  be  hereafter  contracted  for." 

Mr.  Ballantyne  also  expressed  the  view  that  the 
rates  of  freight  prevailing  would  continue  for  some 
time  after  the  war,  and  said  that  it  was  the  intention 
of  the  Government  to  operate  its  vessels  in  connection 
with  the  Canadian  National  Railway  system.  He  fur- 
ther authorized  the  statement  that  on  his  recommend- 
ation the  Government  had  decided  that  the  Govern- 
ment vessels  to  be  constructed  under  the  Government 
programme  will  be  operated  by  a  steamship  company 
organized  to  work  in  co-operation  with  the  Canadian 
National  Railway  system  free  in  all  respects  from  in- 
terference of  any  kind,  and  under  the  management  of 
D.  B.  Hanna  and  his  officials.  In  the  adoption  of  this 
])oIicy  the  Government  is  following  the  system  ado])t- 
ed  and  now  in  operation  by  the  Canadian  Pacific  Rail- 
way. 


The  Dunlop  Rubber  Company  were  one  of  the  first 
to  announce  a  subscription  to  the  Victory  Loan.  The 
directors  decided,  after  a  brief  discussion,  to  subscribe 
for  one  million  dollars  worth  of  the  bonds.  This  .sub- 
scription did  not  represent  conversion  of  previous 
loans,  nor  did  it  include  personal  subscriptions  by 
either  directors  or  employees  of  the  company.  This 
announcement  was  telegraphed  to  the  leading  news- 
papers all  over  the  country  and  was  the  first  large 
announcement  to  appear  anywhere  in  Canada.  The 
Dunlop  factory  and  office  stafif  also  got  their  Honor 
Flag  for  obtaining  the  subscription  percentages  set  by 
the  Victory  Loan  committee.  One  of  the  most  touch- 
ing things  in  connection  with  the  employees'  cam- 
paign was  that  the  first  subscription  came  from  Pte. 
W.  C.  Dies,  formerly  head  of  Dunlop  Shipping  De- 
partment, who  is  probably  the  worst  wounded  man 
returned  to  Canada.  Private  Dies  lost  both  eyes  and 
his  right  hand  at  Vimy  Ridge  and  was  awarded  the 
Military  Cross.  When  he  heard  that  the  employees' 
subscription  list  was  open  he  phoned  the  company  and 
asked  to  have  his  name  put  down  for  $200.00. 


The  plant  of  the  Cement  Products  Co.  of  Canada, 
on  the  Island  of  Orleans,  P.Q.,  has  been  sold  by  auc- 
tion. The  plant,  in  pre-war  days,  was  operated  by  a 
German  named  Mundheim,  and  it  was  alleged  that 
enormous  concrete  foundations  were  erected  on  the 
island  for  the  purpose  of  accommodating  German  guns 
which  would  command  the  St.  Lawrence  channel. 
Mundheim  was  eventually  detained  as  an  alien  ene- 
my, and  the  plant  ceased  operations.  A  considerable 
amount  of  the  machinery  was  German  built.  The  pro- 
perty, valued  at  $75,000  by  the  liquidators,  sold  for 
$8,450.  G.  Lachance.  Regd.,  of  Quebec,  the  purchasers 
of  the  buildings,  land  and  beach  lots,  propose  to  con- 
tinue operations.  The  Dominion  Iron  and  Wrecking 
Co.,  Montreal,  bought  some  of  the  machinery. 
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Better  System  of  Highway  Cost  Keeping 


By  James  J.  Tobin  and  A.  R.  Losh*  (Continued; 


Detail  of  Cost  Accounts  and  Necessary  Codes 

Till'-  detail  in  which  costs  are  recorded  must  be 
left  to  the  judf,mient  of  the  supervisor  or  engi- 
neer in  charge  of  the  work.  Unnecessary  rc- 
iinements  are  not  desirable,  as  they  only  in- 
crease the  work  of  those  who  used  the  data.  On  the 
other  hand,  divisions  that  are  too  general  and  inclusive 
will  prevent  the  study  of  results  for  the  puri)ose  of 
prbmoting  efficiency.  The  use  or  final  dis|)osition  o! 
the  data  is  the  factor  which  shontd  dclc-rminc  the 
necessary  details. 

For  example,  let  it  be  assumed  that  a  count)-  engi- 
neer or  superintendent  desires  costs  on  a  brick  road 
for  the  i)ur])ose  of  making  reports  on  expenditures  to 
the  board  of  highway  supervisors.  In  this  case  sum- 
mary costs  of  completed  parts  probably  would  meet 
the  rec|uirements.  The  divisions  would  logically  be 
the  main  divisions  of  the  road  and  the  costs  would  be 
collected  by  these  divisions.  This  would  provide  the 
simplest  division  and  consequently  the  simi)Iest  code, 
which  for  the  case  assumed  would  be  as  follows: 

Cost  Divisions 

Code 

Right  of  way l)i» 

Grade  and  roadside  (or  grading)    I!) 

Koadway  (or  stirfacing)    au 

Ditches  and   drains :i!) 

Bridges  and  culverts 4it 

Supplementary  parts .">'.i 

Engineering  and   supervision    (iil 

Administifation !»i) 

The  first  and  the  last  two  of  these  divisions  would 
be  compiled  from  office  data  so  that  the  cost  keeper 
would  be  concerned  with  only  five  divisions  of  field 
data. 

The  next  advanced  step  that  would  be  desirable 
in  many  cases  would  be  the  cost  of  major  o[)cratioiis 
divided  by  road  parts.  This  would  give  information 
suitable  for  the  comparison  of  results  with  work  of  a 
like  character  or  with  unit  prices  or  estimates. 


Cost  Divisions 

l\oad  part  Operation 

Right   ut   way: 

Plans   and   Surveys (ieneral 

Real  Estate 

Miscellaneous 

Grade  and  roadside: 

Miscellaneous Clearing  and    drubbing 

Miscellaneous (Excavation,    conininn.. 

Roadway: 

Subgrade Shaping 

Base  course Laying 

Top  course Laying 

Ditches  and  drains: 

Paved  gutter Excavating,  common  .. 

Paved  gutter Laving 

Tile  drains Laying 

Catch  basins General 


Code 


01- 

-0 

oa- 

09- 

1'.)- 
I'.l 

OS 
IT 

20- 

5!t 

23- 

HI 

:;i 


ai-K 

31-34 

:<3-34 

:)3-2(i 


Bridges  and  culverts: 

Foundations Excavating,  coninion  . 

Foundations '.    ..    ..Piling  driving 

Foundations   .    .i (ieneral    ..    . 

Abutments General 

Superstructures Genoral 

Miscellaneous 


40-17 
40-45 
40-36 
41 -3f) 
43-2t5 
I'l- 


.  .General 

.  .(ieneral 
.  .(jeneral 


Sup|)lenicntary  parts: 
Signs  and  silmi  dusIs 
Guard  rail- 
Curbs  ... 
Miscellaneous 

Engineering  and  supervision: 

Supervisory   engineering  .    .  .General 

inspection general 

Miscellaneous 

.Administration: 

Eiigineering,  departmental 
Miscellaneous 


'j<- 
99- 


I'or  the  purpose  of  obtaining  costs  in  more  detail 
than  is  given  in  the  foregoing,  both  the  class  and  oper- 
ation codes  are  suscejjtible  of  further  divisions.  In 
the  following,  divisions  are  made  of  the  example 
chosen  which  are  as  complete  as  will  generally  be 
practical  to  use  for  highwa-  co.st  keeping  except  in 
those  cases  where  efficiency  .studies  are  desired. 


Cost  Divisions 

<  Operation 


General 
'  ieneral 


. .  Excavating,  common . 
..Excavating,  borrow  . 

.  .Drilling 

. .  Blasting 
.  .Loading   . 

..Hauling 

..Wasting  materials   . 
.Rolling    .. 


'Prom  Bulletin  Issued  by  U.S.  Dept.  of  Asricalture. 


Road  part. 
Right  of  way: 

I'reliminarics 

Right-of-way    survey- 

Right-of-way   plans 

Real  estate 

Damages 

Miscellaneous 

Grade  and  roadside: 

Cuts  and  embankments 

Cuts  and  embankments 

Cuts  and  embankments 

Cuts  and  embankments 

Cuts  and  embankments 

Cuts  and  embankments 

Cuts  and  embankments 

Cuts  and  embankments 

Shoulders Rolling 

Shoulders Shaping   . 

Berms  and  slopes Trimming 

Berms  and  slopes Planting 

Miscellaneous Clearing 

Miscellaneous Grubbing 

Miscellaneous Blasting   . 

Roadway: 

Subgrade Shaping 

Subgrade Sprinkling 

Subgrade Rolling 

Base  course Loading  and  haulin. 

Base  course Forming 

Base  course Mixing  .. 

Base  course Placing    . . 

Base  course Shaping   . 

Cushion  course General 

Top  course Loading  and  haulin. 

Top  course laying  (bricks 

Top  course Rolling  (brick  ' 

Top  course Grouting  .,    ., 

Top  course Curing  concrcii 

Miscellaneous Cleaning  .... 

Ditches   and   drains; 

Ditches  and  gutters Excavating,  common 

Ditches  and  gutters  paved  . .  .Forming 

Ditches  and  gutters  paved 

Ditches  and  gutters  paved 

Ditches  and  gutters  paved 

Ditches  and  gutters  paved 

Tile  drains Excavatmg,  commo: 

Tile  drains  T  :i>;ng 

Tile  drains  ng  and  haulin.. 

Tile  drains  i  ,   ;  ;iing 

Tile  drains  ..Back  tilling 

Catch  basin-  .    .  .Excavating,  commor 

Catch  basins  ...  .    .  .Loading  and  haulin. 

Catch  basins  ..  .   ..Laying  (bricks   .. 


Code 

111-26 
02-26 
03- 
04- 
.    09- 

.    10-17 
.    10-16 

10-14 


10-ai 

10-69 


I  -  - 1  - 
19-07 
19-28 
19-03 

20-59 

20  fi:; 


•j:-1! 

-'.l-0>i 


rto-i: 


.Loading  and  haulin i: 
.Mixing  and  placing 

.Finishing 

.Curing  concrete.    . 
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40 

40 
40 
40' 
40 
40 
40- 


Bridges  and  culverts: 

Foundations Cofferdaming 

Foundations Cribbing 

Foundations Excavating,  common 

Foundations Excavating,  wet.    .. 

Foundations Forming 

Foundations Loading  and  haulmg 

Foundations Pumping 

Foundations Pile  drivmg 40- 

Foundations Mixing  and   placmg 

(concrete)   . .' 40- 

Foundations Back  lilling 41- 

Abutments Loading  and  hauling  ..  41- 

Abutments Laying  (masonry)  ..   ..  41- 

Abutments Pumpmg 41- 

Abutments Quarrying  (masonry)  .  .  41- 

Piers  and  bents (Same   operations   as 

abutments) 43- 

Superstructures Blacksmithing 43- 

Superstructures Building   false   work    ..  43- 

Superstructures Curing  concrete 43- 

Superstructures Finishing 43- 

Superstructures Forming   ..    . .'  ....    ••  43- 

Superstructures Loading  and  hauling  ..  43 

Superstructures Mixing  and  placing 

(concrete) 43- 

Superstructures Placing  steel 43- 

Box  culverts Excavating,  common. .  .  44 

Box  culverts Loading  and  hauling  ..  44 

Box  culverts Forming 44 

Box  culverts Mixing   and   placing    ..  44 

Box  culverts Curing  concrete 44 

Pipe  culverts Backfilling 45 

Pipe  culverts Excavating,  common  ..  .  45 

Pipe  culverts Forming    (headwalls) .  .  45 

Pipe  culverts Laying   (pipe)    ....    ..45 


09 
10 
17 
21 
25 

51 
45 

39 
01 
•36 
■34 
51 


Pipe  culverts Loading  and  hauling  ..   45 

Pipe  culverts Mixing  and  placing.    ..    45 

Miscellaneous Cleaning 49 

Supplementary   parts: 

Signs  and  signposts Building ..    50 

Signs  and  signposts .Loading  and  hauling  ..    50 

Signs  and  signposts Painting 50 

Monuments General 51 

Guardrails Building 52 

Guardrails Loading   and   hauling..   52 

Guardrails Painting 52 

Curbs Back  filling 53 

Curbs   ..    ..' Curing  concrete.    .. 

Curbs E.xcavating,  common 

Curbs Finishing 

Curbs Forming 

Curbs Mixing  and  placing. 

Riprap  and  revetments Loading  and  hauling 

Riprap  and  revetments Placing  materials   .. 

Roadside  treatment Clearing 56 

Roadside  treatment Loading  and  hauling  . .    56 

Roadside  treatment Planting 56 


02 
05 
11 
■24 
■25 
-36 

■39 
■47 
■17 

-36 
-25 
-39 
-11 
-01 
-17 
-25 
-34 
-30 
-39 
-06 

-04 
-36 
-43 
-26' 
-04 

;j6 

43 
01 
11 
-17 
24 


Roadside  treatment.    ..    , 

Engineering  and   supervision: 
Location  and  relocation  sur- 
veys  General 

Surveys  for  operations.  " 

Plans 

Specifications  and  contracts.  .Genera' 
Estimates Genera 


39 

46 

-46 

-or 

36 

48 

Painting 56-43 


for  reports.  The  use  of  nondescript  forms  or  blank 
books  should  not  be  permitted,  as  such  practice  will 
result  in  unreliable  data,  often  estimated  at  the  end  of 
the  day's  work,  or  a  jumble  of  meaningless  figures. 
Forms  to  vbe  used  for  recording  field  data  should  be 
reduced,  if  possible,  to  pocket  size  for  the  sake  of  con- 
venience. Two  such  forms  are  suggested  herewith, 
the  sheets  being  4^4  inches  wide  by  lOj^  inches  long. 


60-20 

General 61-26 

General 62-26 

63-20 

64-26 

Expense  of  awards General 65-26 

Office  expenses  engineering.. General 66-26 

Supervisory  engineering  ..    ..General 67-26 

Inspection General 68-26 

Miscellaneous 69- 

Plant  and  equipment: 

Quarries,  pits,  etc General 71-26 

Camp  buildings  and  shelters. General 76-26 

Storage  and  transportation  ..General 77-26 

Miscellaneous Assembling 79-00 

Miscellaneous 79- 

Administration: 

Engineering 97- 

Miscellaneous 99- 

Recording  Forms 

Standard  forms,  to  record  the  daily  expenditure  of 
labor,  materials,  and  plant  service,  should  be  prepared 
for  the  use  of  the  time-keepers  or  foremen  responsible 


DAILY  TIME  AND  COST  RECORD 

ROM..^.&)V..     SECTION...'^. _ if/^^/./Z .  .Dfi,TZ 

LOCATION.  ..<?^.../?<7^<?'. ^iSfM^R. 

LABOR         T 

IMt 

HRS. 

RATE 

TOTAL 

CODE 

CODE 

23-06 

CODE 

27-34 

r^ 

N   OFF 

AMO 

EQUIPMENT     "I 

UNI 

MRS. 

AMI 

HRS 

AMT 

HRS 

AMT  1 

F.Smlftie     Ji 

Km 

4 

4Q 

Laborer  1/    . 

4W 

S'/r 

.37S 

3 

IS 

milk 

3 

/<> 

2    . 

f 

? 

/9 

i/tH 

3 

19 

■'■ 

. 

„ 

„ 

,? 

19 

mn 

? 

19 

N 

• 

t' 

„ 

? 

19 

wit? 

1/9 

.*" 

• 

m 

., 

? 

/9 

mmif 

3 '9 

e 

, 

u 

« 

.? 

19 

mif 

,? 

19 

^          7 

, 

„ 

,? 

19 

mil 

3 

19 

"fe     {8 

, 

„ 

. 

3 

19 

Ul} 

3 

19 

^  ]' 

, 

m 

„ 

^ 

19 

mii^ 

3 

B 

■^      1,0 

, 

„ 

^ 

,7 

19 

m/i 

3 

19 

^ 

// 

■      <. 

,. 

„ 

,3 

19 

mn 

,? 

19 

\ 

a 

4^0 

8 

.? 

00 

II 

75 

/ 

V 

IfV 

/ 

Ifi 

,§ 

1? 

„ 

H 

^ 

00 

Mill 

3 

OO 

,4 

• 

•     U 

,? 

00 

mi 

,? 

90 

\,S 

> 

t. 

- 

3 

00 

W 

1 

ffi 

/ 

V 

II 

7f 

16 

-  «p 

9 

„ 

3 

37 

Willi 

3 

U 

n 

.    . 

- 

., 

3 

37 

mm 

3 

V. 

TO 

TAL 

6 

00 

^ 

f7 

0^ 

7s 

-S 

6 

23 

■6 

' 

2-1 

■6 

s 

n    ^    (is 

.  m 

2 

.»7S- 

7^ 

II 

75 

\\\,S 

„ 

7.1- 

II 

75 

\    l\^" 

.    . 

7-r 

II 

J^ 

^"^{z, 

- 

7^ 

II 

7S 

£noineer4 

■    fW 

d 

.,5(7 

4 

00 

III 

1 

50 

nn 

2 

5Q 

Roller     1 

,f 

00 

III 

S 

00 

2 

■ 

•s 

00 

m 

5 

0$ 

Team      2  ic 

X /!>()() 

2 

/ 

fO 

1 

75 

/ 

IS 

Gqard     1  n 

iQsm 

9 

2 

80 

2 

9 

7 

?o 

Waterbov  2 

.  . 

9 

38 

Hal 

^/ 

in. 

e  / 

1  ) 

?a 

eH 

a 

T5 

TQ 

TAL 

7 

?s 

3 

OC 

Mix  it 

'<? 

Plan 

'c 

'OS. 

■d  c 

'Oi\ 

'n 

<?/• 

p 

if. 

Gs: 

y 

se. 

-/■ 

'■o 

A 

hse 

m 

' 

TOTAL 

83 

2/ 

Fig.  1 

It  is  not  expected  that  these  forms  will  meet  all  the 
requirements  for  every  system,  but  it  is  believed  that 
thev  are  correct  in  principle,  and  with  slight  modili- 
cations  will  be  found  applicable  for  any  organization 
doing  highway  work. 

The  forms  designed  and  suggested  herein  are 
based  upon  and  developed  from  the  great  number  of 
various  forms  now  in  use  in  highway  work  through- 
out the  United  States  and  Canada.  .  The  same  form 
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CODES.  UNITS.  AND  AMOUNTl 

1 

KIND 

UNIT       RATE 

4-3-3^ 

4/- 39 

43-2S 

^3-4-7 

1 

UNITS 

A»«ouwr 

WHITS 

AMOUHT 

UNITS 

AMOUNT 

UNITS 

AMOUNT 

UNIT* 

AMOUNT 

ufirr» 

AMOUMT 

C^m^.n^- 

R^q 

.^41. 

/S(? 

1(\ 

«7 

/o 

4 

7d 

J/jmher 

A? 

?O.OQ 

/,? 

3&QC 

t\h'ik 

Ih.        ms 

20 

70 

WirP. 

Ih.          .035 

/O 

^ 

a 

m 

(y/KO/lne 

6al, 

.20         S 

1 

QO 

1 

^ 

S/?nrf 

C.Y 

.fiO         92 

la 

2P 

?. 

/ 

2i 

SMe/         lb. 

.03 

1800 

?Mfk 

Oil 

10 

^ 

Tc 

TOTAL  AMOUNTS 

S6 

6 

37  73 

234  28 

WHERE  U5E0 

West  Span 

^stAbutmerri 

msfSpan 

3lVssfSps/fs 

1 

Fig.  2 


is  used  for  labor  and  ecjuipmeiit  operations,  but  an 
additional  form  is  necessary  for  materials,  as  it  would 
be  awkward  to  make  out  individual  sheets  for  each 
kind  of  material.  The  daily  summary  of  costs,  and 
the  periodic  and  total  summary  cost  sheets  are  in- 
cluded, to  show  the  final  disposition  and  use  of  the 
data  collected  on  the  daily  record  forms.  The  final  sum- 
maries also  will  fulfill  the  i)uri)ose  of  a  final  record  of 
the  cost  of  any  jc;)),  and  can  be  published  for  the  pur- 
pose of  substantiating  and  justifying  the  amounts  ex- 
pended. 

Additional  forms  are  necessary  to  record  progress 
and  character  of  the  work  by  the  supervising  engineer, 
and  the  methods  and  amounts  of  payments  made  ujjon 
the  work.  Such  forms  will  be  treated  in  a  subsequent 
bulletin. 

The  cost-recording  forms  are  outlined  and  used  as 
follows: 

The  form  shown  in  Fig.  1  provides  for  40  entries 
of  men  or  equipment  or  both  and  their  use  on  si.\ 
classifications.  The  amount  for  each  individual  item 
can  be  given  both  in  money  and  in  total  hours.  This 
form  shows  that  on  .\ugust  2'),  1917,  foreman  F. 
Sniittie  employed  a  gang  of  la,borers  numbered  from 
1  to  21 ;  engineer.  No.  4;  rollers.  No.  1  and  No.  2;  team. 
No.  2;  guards  Nos.  1  and  2;  and  vvaterboy.  No.  2,  on 
reconstruction  work  on  the  I?,  and  \V.  Road,  section  4. 
These  codes  show  they  were  employed  as  follows : 

11-59  Grade  and   roadside,   shoulders,  shaping. 
23-06  Roadway,  base  course,  cleaning. 
23-.'J0  Roadway,   base   course,   rolling. 
3;i-()l   Roadway,   base   course,   spreading. 
2"-;!4  Road-way,   top   course,  laying. 
37-56  Roadway,  top  course,  rolling. 

Notes  on  the  sheet  show  that  four  laborers  were 
transferred  to  foreman  Rosetta  at  9  a.m.  and  a  large 
part  of  the  crew  between  4  and  4.30  p.m. 

Material  and  Supplies 

The  form  for  materials  and  supplies  (Fig.  2)  is 
the  same  size  as  that  for  labor  and  equipment  and  mav 
be  carried  by  the  timekeeper  or  foreman  in  the  .same 
book  or  binder  with  the  other  form.  The  material 
form  is  for  one  day  only  and   12  different  materials 


may  be  recorded  on  a  single  sheet.    The  sheet  shows 
distribution  as  follows: 

For  Operation  43-:i9,  Mixing  and  Placing  Superstructure 

150  bags  cement,  at  $0.47 $70.50 

5  gallons  gasoline,  at  $0.30 l.OO 

22  cubic  yards  sand,  at  $0.60 13.20 

Oil 10 


Total  for  operation  (used  on  west  span) 


H4.80 


For  Operation  41-39,  Mixing  and   Placing  Abutment 

10  bags  cement,  at  $0.47 $4.70 

1  gallon  gasoline,  at  $0.20 20 

3  cubic  yards  sand,  at  $0.60 .  .     1.20 


Total  for  operation   (used  on  east  abuiiiici:i)    ... 

For  Operations  43-25,  Forming  Superstructure 

1,200  feet  b.ni.  lumber,  at  $0.03 

30  pounds  nails,  at  $0.035 

10  pounds  wire,  at  $0.035 

Total   for  operation   (used  on   west  span)    

For  Operation   43-47,    Superstructure,    Placing   Steel 
8  pounds  wire,  at  $0.03.")  $0.28 

7,800  pounds  steel,  at  $0.ii  .   234.00 


6.10 

$36.00 
.70 

.35 

37.05 


Total  for  operation  (used  on  3  west  spans) 


234.28 


Daily  Report  of  Costs 
When  the  records  of  the  amount  of  labor,  the  ser- 
vice of  equipment,  and  the  expenditures  of  materials 
have  been  completed  the  data  for  arriving  at  unit  costs 
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are  at  hand.  For  convenience  in  bringing  together 
these  three  elements  of  cost,  a  form  has  been  drawn 
up  called  the  "Daily  report  of  costs."  This  is  not  for 
field  use  and  is  8>4  inches  wide  and  IS'/z  inches  long. 
The  unit  costs  are  arrived  at  by  setting  down  against 
the  code  number  all  labor,  equipment  and  material 
charges  in  detail.  These  are  added  together  and  the 
sum  is  divided  by  the  units  of  work  completed  as  esti- 
mated by  the  foreman.  The  units  completed  are 
checked  against  the  engineer's  monthly  estimate  and 
should  not  show  a  very  great  discrepancy,  say  not 
over  five  per  cent,  at  the  outside. 

Immediate  Use  of  Cost  Data 

When  the  daily  reports  of  costs  reach  the  official 
responsible  for  the  work  he  can  readily  prepare  a 
graph  (Fig.  3)  showing  both  the  estimated  unit  cost 
and  the'actual  daily  unit  cost  in  convenient  form.  .Vny 
wide  divergence  between  the  estimated  and  actual 
costs  is  apparejit  at  once  and  can  be  investigated.  The 
horizontal  axis  of  the  graph  in  this  case  is  divided  to 
show  the  days  of  the  month.  The  vertical  axis  is  di- 
vided to  show  the  unit  co.st  of  the  work.  Some  such 
chart  will  show  eflfect  of  conditions  ujjon  the  work. 

Final  Disposition  of  Cost  Data 

It  has  been  pcjintcd  out  that  the  ybjects  of  a  cost- 
keeping  system  are  two.  First,  to  show  the-  efficiency 
of  performance  and  facilitate  the  reduction  of  costs, 
and,  second,  to  supply  data  which  may  be  used  for  the 


intelligent  estimating  of  future  improvements  and  to 
furnish   materials   for  i)ublished   reports. 

Highway  work  obviously  is  a  public  impro\ement 
paid  for  entirely  from  funds  derived  from  the  public 
revenue.  Ultimately,  then,  the  taxpayer  pays  for  all 
of  this  improvement  and  is  entitled  to  a  full  and  de- 
tailed account  of  how  this  money  was  expended. 
Again,  public  records  of  this  kind  are  all  that  remain 
to  be  used  for  the  comparing  of  the  efficiency  of  one 
administration  with  that  of  another.  It  would  ap- 
pear, therefore,  to  be  a  step  in  the  direction  of  good 
judgment  for  all  those  in  charge  of  public  improve- 
ments to  ado])t  some  simple  system  of  cost  keeping 
such  as  is  outlined  herein,  which  could  be  used  both 
as  an  aid  to  ])resent  efficiency  and  as  a  complete  re- 
port of  the  ability  of  the  officials  in  charge  to  get  the 
most  for  the  public  funds. 

For  the  purpose  of  presenting  in  concrete  form  the 
costs  and  also  to  show  the  j^rogress  being  made  dur- 
ing the  i)eriod  of  construction  a  form,  "Report  of  Pro- 
gress and  Cost,"  is  suggested.  The  costs  which  com- 
prise this  rejjort  may  be  compiled  from  daily  reports. 
Such  compilation  maj'  be  made  from  day  to  dav  on 
a  special  form. 

A  "Final  Cost  Summary"  sheet  serves  the  purpose 
of  bringing  together  all  expenditures  involved  and  all 
units  of  work  done,  and  to  show  unit  costs,  total  cost 
of  parts,  per  cent,  of  cost  by  parts,  and  total  cost  of 
the  entire  improvement. 


Coagulants  versus  Sand  Filters  as  Aid 
to  Water  Purification  in  the  Field 

By  Capt    H.  S.  Briggs,  R.S.,  and  Capt.  E.  R.  Marie,  R.A.M.C."  

Experiments  of  both  a  large  and  small  scale  having 
proved  the  efficacy  of  the  process,  four  alum  sedimen- 
tation tanks,  each  of  some  40,C)00-gal.  capacity,  were 
constructed.  These  tanks  were  made  by  lining  an  ex- 
cavation in  the  ground  with  tarpaulins,  and  were  found 
perfectly  satisfactory.  Arrangements  were  made 
whereby  the  crude  water  could  be  discharged  as  re- 
quired, into  either  of  the  four  sedimentation  tanks. 
The  crude  water  discharge  was  led  into  a  sloping 
wooden  trough  fixed  at  one  side  of  each  tank ;  into  this 
trough  was  taken  a  feed  pipe  conveying  the  alum  so- 
lution, the  flow  of  which  could  be  regulated  by  means 
of  a  stopcock. 

A  connection  from  the  clean  water  main  from  the 
main  pumphouse  gave  a  supply  of  pressure  water 
which  was  used  for  making  up  the  alum  solution  in  the 
raised  tank  and  also  for  flushing  through  the  alum 
feed  pipes  when  necessary.  A  hose  connection  for 
washing  out  the  sedimentation  tanks  was  also  provid- 
ed. 

The  outlets  from  the  sedimentation  tanks  were  fix- 
ed a  few  inches  above  the  bottom  of  the  tanks  and 
floating  intakes  have  since  been  added.  The  alum 
treated  water  discharges  were  led  to  the  original  gra- 
vel prefilters,  with  connections  to  the  clear  water  re- 
servoir so  that  the  gravel  and  sand  filters  could  be 
cut  out  of  the  system  if  required.  The  bottom  of  each 
of  the  sedimentation  tanks  had  a  fall  from  the  outlet 
end  to  a  sump  at  the  other  end.  When  cleaning  out 
was  necessary  the  sludge  was  swilled  down  with  a 


THE  following    is  a  description    of  an  installation 
embodying  the   alum   process   which   has   now 
been  at  work  for  some  months.  The  waterworks 
is  situated  in  Flanders  on  a  river  highly  charg- 
ed with  organic  matter,  and  also,  especially  after  rain, 
with  very  finely  divided  clayey  material  partly  of  a  col- 
loidal nature. 

The  works  originally  comprised  a  large  settling 
tank,  gravel  pre-filters,  sand  filters  of  the  ordinary 
pattern,  and  a  clear  water  reservoir.  As  soon  as  con- 
struction was  completed,  it  was  evident  the  amount 
of  water  demanded  would  be  largely  in  excess  of  that 
allowed  for  by  the  original  design.  It  was  also  found 
that  owing  to  the  large  amount  of  suspended  matter 
in  the  water  the  sand  beds  speedily  became  choked, 
if  the  water  was  pased  through  at  any  other  than  a 
very  slow  rate.  The  length  of  time  required  for  the 
sand  filters  to  become  "ripe"  was  also  a  drawback.  It 
was  therefore  decided  to  clear  the  water  as  much  as 
possible  before  delivery  to  the  sand  beds  by  precipitat- 
ing the  suspended  matter  with  alum. 

The  process  involves  the  addition  of  a  solution  of 
alum  (Commercial  Alumino-Ferric)  to  the  water  to  be 
treated.  Provided  that  the  alkalinity  of  the  water  be 
sufficient,  the  addition  of  alum  produces  a  white  gela- 
tinous precipitate  of  aluminium  hydroxide,  and  this, 
mechanically,  and  by  absorption,  carries  down  with  it 
not  only  the  fine  suspended  matter,  but  also  the  colloi- 
dal matter,  organic  and  inorganic. 

•From  the  Royal  Engineers'  Journal. 
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little  water  to  the  sump,  and  thence  ijumped  out  with 
a  Merrywcather  to  a  drain. 

The  amount  of  alum  used  varied  from  7 J/2  to  15  or 
even  20  grains  per  gallon.  This  large  proportion,  as 
compared  with  that  used  in  civil  practice,  was  render- 
ed necessary  jjoth  from  the  excessively  foul  character 
of  the  crude  water  and  also  from  the  necessity  of  re- 
ducing as  much  as  possible  the  time  of  sedimentation. 
'J'he  amount  of  alum  required  varied  from  time  to  time 
according  to  the  turbidity  of  the  water  and  atmospheric 
conditions.  No  precise  rule  could  be  found,  and  fre- 
quent experiment  was  therefore  necessary. 

The  rule  was  stated  some  years  ago  that  the  (pian- 
tity,  of  alum  to  be  used  should  be  one-half  the  chemical 
equivalent  of  the  alkalinity  of  the  water  (expressed 
as  CaCO>).  This,  with  most  Flanders  waters,  is  in  the 
neighborhood  of  20  grains  per  gallon.  In  many  cases, 
however,  smaller  (piantities  have  been  found  {|uite  sat- 
isfactory. The  alkalinity  of  the  water  is  an  important 
factor  in  the  process,  and  in  cases  where  the  alkalinity 
is  below  about  15  parts  of  CaCOj  per  100,000  it  is 
necessary  to  increase  the  alkalinity  by  adding  a  solu- 
tion of  lime  to  the  crude  water  at  the  same  time  as 
the  alum  solution. 

The  sedimentation  ])rocess  in  the  installation  de- 
scribed above  was  eminently  satisfactory.  The  sus- 
pended matter  was  deposited  in  from  eight  to  twelve 
hours,  leaving  a  perfectly  clear  supernatant  water. 
The  alum  sedimentation  was  found  to  reduce  the  chlor- 
ine absorption  in  the  subsequent  chlorinating  jjrocess, 
and  the  B.  Coli  content  of  the  water  was  also  to  some 
extent  reduced. 

Water  jmsscd  through  the  sand  filters  prior  to  the 
introduction  of  the  alum  process,  although  free  from 
suspended  matter,  had  a  decidedly  brownish  appear- 
ance (the  crude  water  was  rich  brown  in  color)  and  an 
objectionable  musty  or  earthy  taste.  These  characteris- 
tics a])pear  to  be  due  to  organic  substances  of  the  na- 
ture of  the  "AIbuminoi<l  Ammonias."  If  such  a  water 
be  chlorinated  according  to  the  requirements  of  the 
"Ilorrocks"  test,  although  it  may  be  safe,  it  is  very 
unpalatable,  and  tastes  strongly  of  chlorine.  This  taste 
persists  even  if  there  be  absolutely  no  free  chlorine 
present,  and  a  great  deal  of  trouble  has  been  experi- 
enced from  this  cause  in  the  case  of  water  filtered 
through  sand.  It  is  believed  that  the  objectionable 
taste  is  due  to  the  products  of  the  reaction  between  the 
organic  substances  in  the  water  and  the  chlorine — to 
chloramines. 

The  water  passing  from  the  sedimentation  tanks 
possessed  none  of  the  ol)jectit)nable  characteristics  just 
described.  It  was  clear,  colorless,  and  its  taste  was 
good.  Further,  it  could  be  efficiently  chlorinated  with- 
out a  residual  taste  of  chlorine  remaining. 

The  alum-treated  water,  in  the  plant  under  consid- 
eration, was  as  a  general  rule  passefl  through  the  sand 
beds  to  remove  any  solid  matter  that  might  have  come 
from  the  alum  tanks,  but  this  procedure  was  for  all 
practical  purjioses  unnecessary,  and  in  effect  has  fre- 
quently been  dispensed  with. 

The  alum  tanks  described  have  been  working  well 
for  some  months  i)ast,  with  an  output  which  has  on 
occasions  reached  300,000  gal  per  day. 

The  precautions  necessary  for  the  successful  work- 
ing of  the  alum  process  may  be  summarized  as  fol- 
lows : 

(1)  The  proper  cpiautity  of  alum  nuist  be  added 
in  the  form  of  a  solution. 

(2)  A  very  thorough  admixture  of  the  alum  solu- 


tion with  the  water  must  be  ensured.  This  admixture 
mu.st  be  continuous  and  uniform  during  the  filling  of 
the  sedimentation  tank. 

(3)  The  mixture  of  crude  water  and  alum  solution 
must  be  kept  in  motion  during  the  filling  of  the  tank. 
'Jhis  can  be  done  by  causing  the  mixed  water  to  enter 
and  flow  along  one  side  of  the  tank  with  a  certain  de- 
gree of  momentum. 

(4)  A  warning  must  be  given  against  confusion 
between  the  terms  "alumino  ferric"  and  "iron  alum." 
Although  the  latter  substance  has  a  certain  action  as 
a  coagulant,  it  is  totally  unfitted  for  the  purjjose.  On 
one  occasion  a  consignment  of  "iron  alum"  was  in 
error  sup])lied  to  the  waterworks  described,  and  "alu- 
mino ferric"  not  being  available,  had  to  be  used,  but 
with  disastrous  results.  Alumino  ferric  is  the  trade 
name  of  the  sub.stancc  which  should  be  employed. 

It  must  not  be  su])posed  from  what  has  been  said  that 
])recipitation  of  the  suspended  matter  by  alum  is,  in 
itself,  sufficient  for  the  production  of  a  potable  water. 
Whereas  with  the  sand  filter  beds  of  civil  waterworks 
practice,  the  removal  of  suspended  matter  and  elim- 
ination of  bacteria  are  effected  at  the  same  time,  the 
alum  process  can  only  and  should  only  be  relied  on  to 
produce  a  clear  water  from  a  muddy  source — although 
in  the  process  the  B.  Coli  content  is  appreciably  reduc- 
ed. 

Further  treatment  is  necessary  to  deal  with  the 
bacteria. 

The  best  agent  for  the  purpose  is  chlorine,  intro- 
duced either  as  a  gas  or  in  the  form  of  a  solution  of 
calcium  hypochlorite  (bleaching  powder). 

Chlorine  gas  an  an  oxydizing  agent  appears  to  offer 
the  following  advantages  over  a  solution  of  bleaching 
powder : 

(a)  A  more  delicate  adjustment  of  quantities  can 
be  made. 

(b)  It  is  possible  to  add  a  larger  excess  of  avail- 
able chlorine  without  the  taste  becoming  pronounced. 

(c)  Successive  samples  of  bleaching  powder  are 
found  to  vary  in  their  available  chlorine  content, 
whereas  in  the  gas  process  pure  chlorine  and  nothing 
else  is  introduced. 

(d)  The  labor  of  making  up  the  bleaching  powder. 
solution  is  avoided. 

(e)  Cylinders  of  liquid  chlorine  are  more  conveni- 
ently handled  than  corresponding  quantities  of  bleach- 
ing powder  and  arc  less  liable  to  deterioration. 

The  main  difficulty  in  introducing  the  chlorine  into 
the  water  is  one  of  accurately  measuring  the  dose. 
There  are  several  varieties  of  apparatus  constructed 
for  the  purpose,  but  even  the  best  require  an  expert 
operator,  are  difficult  to  repair,  and  are  extremely  ex- 
pensive. The  system  by  which  a  bleaching  powder 
solution  is  introduced  into  the  water  to  be  chlorinated 
will  probably  meet  all  requirements  in  the  field.  In 
whatever  way  the  chlorine  is  added,  the  admixture 
must  be  uniform  and  the  chlorine  should  be  in  con- 
tact with  the  water  for  at  least  30  minutes  before  test 
.samples  are  taken.  The  longer  the  chlorine  is  in  con- 
tact with  the  water  before  the  latter  is  pumped  into 
the  mains  the  better,  since  there  is  thus  less  chance  of 
an  excess  of  chlorine  remaining  to  impart  an  objec- 
tionable taste  to  the  water  and  the  very  small  quanti- 
ties of  chlorine  admissible  only  effect  steriIi7ation 
when  the  contact  period  is  relatively  long. 

The  following  are.  in  the  writer's  opinion,  the  ad- 
vantages of  the  alum  process  over  sand  titration 
plants,  whether  these  be  of  the  mechanical  filter  type. 


908 


THE    CONTRACT    RECORD 


November   13,    1918 


the  large  open  sand  bed  type  of  civil  practice,  or  the 
smaller  quick  filter  of  coarse  sand  such  as  have  been 
installed  in  some  instances: 

1.  Economy  of  Labor  in  Construction. — Alum  sedi- 
mentation tanks  are  easily  made  of  excavations  in  the 
ground  lined  with  tarpaulins.  The  bulk  of  this  work 
is  unskilled.  Sand  filters  of  the  usual  type  must  be 
made  of  brick  or  concrete  and  reqviire  an  enormous 
amount  of  work  in  proportion  to  the  results  attained. 
Mechanical  filters  require  special  machinery  and  plant 
and  a  good  deal  of  skilled  labor  in  erection.  Heavy 
and  substantial  foundations  must  be  provided.  Quick 
filters  of  coarse  sand  cannot  deal  efficiently  with  a 
really  dirty  water.  . 

2.  Economy  of  Labor  in  Maintenance. — All  filters 
require  a  large  amount  of  labor  to  be  expended  from 
time  to  time  in  cleaning  the  sand  beds  and  washing 
and  renewing  the  sand,  compared  with  the  labor  in 
removing  sludge  from  the  alum  tanks. 

3.  Economy  in  Wash  Water.— Alum  sedimentation 
tanks  require  in  proportion  much  less  water  for  clean- 
ing out  than  is  required  for  washing  the  sand  of  sand 
filter  beds,  and  dirty  water  can  be  used  for  the  purpose 
if  desired. 

4.  Character  of  the  Water  Produced. — As  already 
stated,  certain  waters  retain  objectionable  qualities 
even  after  passing  through  sand  beds.  Alum  treatment 
will  remove  such  characteristics. 


Good  Roads  in  Pennsylvania 

The  electors  of  the  State  of  Pennsylvania  voted 
recently  on  a  fifty  million  bond  issue  to  bt  used 
solely  for  good  roads.  The  State  Highway  Commis- 
sioner, Mr.  J.  D.  O'Neill,  in  a  written  statement  urg- 
ing the  support  of  the  issue,  makes  the  following 
points : 

"I  earnestly  hope  that  the  voters  w^ill  favor  the 
amendment,  and  authorize  the  Legislature  to  issue 
fifty  million  dollars  in  bonds  for  good  roads.  There 
is  no  valid  reason  why  anyone  should  vote  against 
good  roads.  If  the  bond  issue  is  approved,  it  will  not 
increase  the  taxes  of  any  property  owner,  as  the  money 
to  pay  the  bonds  will  be  provided  from  taxes  on  cor- 
porations, and  will  be  collected  over  a  long  period  of 
years. 

"Our  state  senator  has  made  a  positive  declaration 
that  he  will  see  that  the  money  is  not  spent  until  after 
the  war  is  won  and  conditions  have  become  normal, 
so  that  a  good  type  of  road  can  be  secured  at  a  fair 
price. 

"My  experience  in  building  roads,  extending  over 
a  period  of  seven  years,  has  convinced  me  that  good 
roads  are  a  moral  as  well  as  an  economic  necessity. 
How  can  a  farmer,  or  any  other  citizen,  be  expected 
to  retain  his  religion  if  he  has  to  wallow  in  a  mud  road 
several  months  each  year?  How  can  we  expect  the 
boys  and  girls  to  remain  on  the  farm  and  grow  the 
foodstuffs  necessary  to  feed  the  people  in  the  cities  if 
we  do  not  provide  them  with  good  roads,  to  go  to  and 
from  market,  and  to  enable  them  to  enjoy  some  of  the 
social  activities  of  the  towns?  One  of  the  grave  ques- 
tions of  the  day  is  the  tendency  of  the  people  to  flock 
to  the  cities  and  the  only  way  we  can  check  and  over- 
come this  is  to  give  the  people  in  the  suburban  sections 
good  roads. 

"My  experience  in  Allegheny  County,  as  well  as 
throughout  the  State,  has  been  that  when  an  improved 
road  is  constructed,  farms  adjacent  to  the  road  increase 
from  ten  to  fifty  per  cent,  in  value. 


St.  Marks  School,  Montreal,  P.Q. 

ST.  ]\L\RKS  School,  Frontenac  St.,  Montreal,  has 
been  constructed  by  U.  Boileau,  Ltd.,  from  plans 
by  Vautrin  and  Bernier,  architects,  Montreal.  It 
_  was  built  for  the  Roman  Catholic  School  Com- 
missioners, and  is  for  boys  and  girls.  The  total  area 
of  the  site  is  225  x  251  feet,  the  building  occupying  an 
area  of  62  x  116  ft.;  the  greater  part  of  the  balance  is 
for  a  playground  at  the  rear  of  the  school 

Like  many  other  schools  recently  constructed  in 
Montreal,  the  building  is  divided  into  two  sections, 
one  for  boys  and  the  other  for  girls,  being  separated 
by  a  terra  cotta  and  plaster  wall,  and  both  practically 
identical  in  accommodation. 

The  building,  of  three  storeys  and  basement,  is  of 
concrete,  on  the  Truscon  .system  of  the  Trussed  Con- 
crete Steel  Co.  of  Canada,  Ltd.  The  exterior  is  of  rus- 
tic brick  with  Montreal  limestone  trimmings,  stone 
also  being  exclusively  used  in  the  exterior  from  the 
ground  level  to  the  top  of  the  basement.  The  two 
main  entrances  on  Frontenac  Street,  are  of  stone,  with 
columns  on  either  side,  the  steps  being  of  the  same 
material.  At  either  end  of  the  school  are  panels  of 
brick.  The  cornice  is  of  brick  and  stone,  with  a  series 
of  brick  panels  running  almost  the  entire  length  of 
the  building,  and  surmounted  by  a  cross.  The  win- 
dows at  the  rear  have  stone  trimmings,  while  the  end 
walls  have  brick  panels. 

The  interior  partitions  are  of  terra  cotta  and  plas- 
ter, and  the  floors  of  hardwood,  except  in  the  lava-- 
tories,  where  they  are  of  tile. 

The  basement  contains  the  heating  and  ventilating 
equipment — the  former  being  on  the  Dunham  system 
— coal  storage,  etc. 

The  ground  floor  is  mainly  occupied  by  two  large 
recreation  rooms ;  here  is  also  the  principal's  room, 
and  a  private  room  and  a  waiting  room.  The  toilets 
are  in  the  rear.  The  recreation  rooms  are  reached  by 
separate  entrances  from  the  playground,  and  also  from 
corridors  from  the  main  entrances.  The  stairways 
leading  to  the  storeys  above  are  situated  in  these  cor- 
ridors, near  the  rear  entrances,  which  total  five  on 
this  side  of  the  building,  two  into  the  school,  two  to 
the  recreation  rooms,  and  one  to  the  basement. 

The  two  next  floors  each  contain  five  class  rooms, 
eight  being  24  x  29  ft  each,  and  two  32  x  24  ft.  each. 
Every  class  room  has  a  coat-room  adjoining.  On  tlie 
first  floor  three  class  rooms  are  for  girls  and  two  for 
boys,  and  on  the  next  floor  the  order  is  reversed.  The 
toilets  are  on  the  first  floor,  together  with  a  store  for 
books.  This  space,  on  the  next  floor,  is  occupied  by 
two  teachers'  rooms,  and  with  a  small  library.  Each 
floor  has  a  corridor  running  down  the  centre,  and  al- 
lowing communication  between  the  boys'  and  girls' 
sections  by  means  of  fireproof  doors  built  into  the 
dividing  wall. 

An  ornamental  iron  fire  escape  is  provided  for  each 
section,  these  being  placed  on  the  exterior  of  the  rear 
wall. 

The  interior  staircases  are  of  iron  and  slate.  The 
roof  is  according  to  Barrett  specification. 


To  find  the  area  of  the  surface  of  a  column,  mul- 
tiply the  diameter  by  3  1/7  and  then  multiply  by  the 
height.  For  instance,  if  your  column  is  21  inches  in 
diameter,  multiplying  by  3  1/7  you  get  66  inches,  Sj^ 
feet.  Multiplying  this  by  10  feet,  the  height  of  the  col- 
umn, you  get  55  square  feet  as  the  suface  area. 
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Immediate  Preparedness  to  Meet  Post  Bellum 
Economic  Conditions 

The  following  open   letter    has    been   sent  t(j  the 
Government  by  the  Canadian  Committee  on   Franco- 
Canadian  trade  expansion : — 
To  ihe  Kignt  nonourabie  bir  R.  L.  Borden,  Prime  Minister 

oi  Canaoa,  and  tne  nonourabie  Ministers  ot  tne  crown: 

llonouruDie  (jentienicn: — deeply  moved  by  L-aiiaua  s 
effective  co-operatioii,  trance  stems  anxious  to  snow  lier  ap- 
preciation oi  our  cHorts.  Inspired  by  tnat  desire  the  Conine 
rraiice-yVmcriciue  wliicli  is  presided  over  by  Monsieur  dabriel 
Haiiotaux,  and  whose  principal  object  is  to  extend  to  the 
lields  of  industry  tUe  close  relations  now  welding  Canada  and 
!■  ranee  on  tlie  lields  of  battle,  calls  our  attention  to  tlie  in- 
ceiition  of  the  reconstruction  works  of  the  war  devastated 
areas  of  1"  ranee.  It  signals  out  that  many  nations  are  already 
on  the  ground  ready  and  eager  to  seize  upon  this  great  tra<le 
opportunity  and  strongly  urges  Canada  forthwith  to  do  hke- 
wise. 

More  than  two  years  ago.  Sir  George  E.  Foster  prcaclicd 
the  crusade  of  immediate  preparedness  to  meet  "post  Ijelum" 
economic  conditions.  :5ince  then,  men  of  authority  have  ad- 
vocated the  same  gospel,  laymg  stress  on  the  enormous  in- 
crease of  our  national  debt  and  the  grave  danger  of  lacing 
still  lieavicr  taxation  with  our  munition  lactones  closed,  our 
industry  and  trade  <lislocated,  our  soldiers  and  munition  work- 
ers Clamoring  for  work.  'Ihis  and  worse  have  been  admitted 
as  possible  it  we  do  not  immediately  foresee  and  provide. 

In  his  last  annual  report  the  Minister  of  Trade  and  Com- 
merce appeals  to  all  men  of  goodwill  to  assist:  "in  establish- 
ing dehnite  ))olicies  of  action  with  a  view  to  placing  Canada 
in  a  sound  commercial  position  in  the  forefront  ot  the  race 
that  IS  to  come,  for  foreign  markets." 

With  a  view  of  bringing  France's  timely  reminder  to  the 
attention  of  the  Government  and  at  the  same  time  of  answer- 
ing, in  a  modest  way  the  appeal  of  the  Minister  of  Trade 
and  Commerce,  the  undersigned,  who  are  members  of  the 
Canadian  section  of  France-Ameritiue,  beg  to  submit  the  fol- 
lowing suggestions  whicli  they  trust,  in  a  measure,  will  be 
found  effective  to  l)ridge  over  the  perilous  transitory  period 
which   will   follow  the    cessation   of   hostilities. 

Ihey  respectfully  recommend  that  the  Government  ap- 
point an  Honorary  Commission  assisted  by  experts,  if  needed, 
for   the   purpose   of:  •       •  .         r 

A.— Ascertaining  what  products  could  be  furnished  for 
the   work  of  reconstruction  in  France. 

B. — Selecting  speedily  from  such  products  material  re- 
quired in  large  quantities  and  which  alter  having  been  stand- 
ardized could  be  produced  at  home  on  the  same  scale.  Such 
selection  could  be  made  with  regard  to  our  natural  resources, 
to  the  adaptaliility  of  our  normal  manufacturing  equipment 
and  to  the  possil)le  transformation  of  our  factories  for  war 
material. 

C. — Negotiations  with  the  brench  Government  with  a 
view  of  having  France,  as  a  nation,  purchase  large  quantities 
of  such  standardized  products  with  the  understanding  that  the 
orders  for  such  materials  would  be  handled  by  Canada  in  the 
same  manner  and  through  the  same  channels  as  war  orders 
have  been  up  to  date. 

I). — .Vdvising  as  to  the  best  means  of  adapting  our  norm- 
al manufacturiiig  equipment  and  transforming  our  munition 
factories  to  produce  the  standard  goods  above  referred  to. 

When  in  possession  of  the  information  so  furnished  by 
the  Commission,  the  Government  could,  through  the  War 
Purchasing  Commission  or  a  siiecial  commission  to  be  ap- 
pointed for  the  purpose,  as  found  advisable,  contract  from 
time  to  time,  with  the  French  Government  for  the  sale  of 
such  products  and  in  so  doing  feed  our  National  Industry 
with  i)eacc  orders  as  it  has  (lone  with  war  orders  and  lill 
with  i)rolit  producing  goods  and  ships  chartered  to  repatriate 
inir  siddiers  ami  which  otherwise  would  sail  back  to  Europe 
with  empty  hulls. 

That  tanada,  by  such  method,  could  compete  in  the  open 
markets  of  the  world,  is  shown  by  the  fact  that  our  home 
industries  have  produced  and  sold  war  material  at  a  lesser 
price  than  was  obtained  in  Great  Britain  and  the  I'nited 
States. 

That  large  orders  can  be  secured  from  l'>ance  is  demon- 
strated by  our  present  large  cxportations.  a  substantial  por- 
tion of  which  is  not  coini>oscd  of  war  material.  This  can 
be  further  estalilished  by  enquiries  to  purchase  large  amounts 
of  goods  made  by  the  l'"rcnch  Government  to  Canadian  manu- 
facturers, through  members  of  this  very  Committee,  copies 
whereof  are  appended  hereto.    .\s  will  be  seen,  one  of  these 


enquiries  refers  to  large  quantities  of  various  metal,  lumber 
products  and  other  goods,  many  of  which  are,  at  present,  be- 
ing imported  by  France  from  Canada.  1  he  other  refers  to  a 
huge  amount  of  a  highly  finished  product,  viz.:  no  less  than 
a.'iO.ooo  miles  of  metal. 

A  letter  joined  herewith  will  be  useful  to  show  the  value 
of  standardization,  it  refers  to  our  own  market  in  ready- 
made  wooden  doors  which  for  a  long  period  was  dominated 
by  standardized  American  goods,  although  such  foreign 
goods  are  often  made  with  Canadian  lumber  and  were  always 
burdened  with  the  cost  of  a  long  railway  haul  and  of  the 
Canadian   duty. 

ihe  undersigned  refrain  from  elaborating  further  on  the 
possibilities  of  the  plan  suggested  but  in  submitting  the  same 
respectfully  to  the  earnest  consideration  of  the  Government 
beg  to  remain  at  its  disposal  for  any  further  information  con- 
cerning this  matter, 
lor  the  Committee  on  Franco-Canadian  Trade  Expansion 

C.   P.    BEAUBIEN.   President. 

EDOUAKD   MONTPETIT,   Secretary. 

The  committee,  which  has  been  at  work  for  some 
three  months  on  the  subject,  includes  some  of  the 
most  prominent  representatives  of  commercial,  engi- 
neering', banking,'  and  railway  interests  in  the  city  of 
Montreal.  The  followin^^  are  members  of  the  com- 
inittee:  Hon.  C.  1'.  Beaubien,  president;  E.  L.  Tease, 
vice-i)resident;  Ivdward  Alontpetit,  secretary;  Lord 
•ShauKhnessy,  Hon.  F.  L.  IJeique,  Sir  Herbert  Holt, 
Hon.  R.  Dandurand,  H.  G.  Kelley.  Sir  Hormidas  La- 
porte,  Sir  Herbert  Ames,  Flmilieu  Daoust,  G.  Gonthier, 
Beaudry-Leman,  Leon  Lorrain,  Henry  Miles,  L.  N. 
I'atenaude,  Frank  Pauze,  O.  S.  Perrault,  J.  Quintal. 
Paul  Seurot,  A.  Surveyor,  E.  Fabre-Surveyor,  Alfred 
Tarut,  J.  R.  Genin,  K.  H.  Vautelet. 

i  his  o|)en  letter  was  accompanied  bv  two  other 
communications,  one  by  Professor  L.  A.  Herdt,  of  Mc- 
Gill  University,  Montreal,  the  other  by  Mr.  Paul 
Seurot,  a  well-known  Montreal  engineer.  These  let- 
ters follow : 
Hon.  C.  P.   Heaubien, 

President,  Committee:  Franco-Canadian  Trade  Expan- 
sion. Irance-Amerique.  180  St.  James  Street,  Montreal. 
.'Ks  a  member  of  your  committee,  I  beg  to  advise  you  oi 
a  request  sent  to  the  Consul  General  for  France,  early  last 
September,  by  the  French  State  Railways,  for  railway  ma- 
terial ol  all  kinds  and  which  was  referred  to  me  by  the  con- 
sulate. 

Acting  on  behalf  of  the  Consul  General.  I  therefore  made 
enquiries  as  to  the  possibility  of  securing  such  material  a 
ist  of  which  IS  attached  hereto;  and  presumably  for  a  very 
large  order,  having  in  view  the  renewal  of  the  major  part 
of  the  State  railways  rolling  stock.  The  transportation  of 
this  material  to  1-rance  could  probably  be  secured  by  Govern- 
ment   requisition,  either  from    New  York  or   Halifax. 

With  this  I  also  send  a  second  list  of  articles  about 
who.se  supply  enquiries  have  been  received  from  France  dur- 
ing the  month  of  September  at  the  French  Chamber  of  Com- 
merce of   Montreal   and   brought   to   my   notice. 

This  will  show  that,  in  spite  of  the  activities  of  com- 
inercial  representatives  from  the  United  States,  in  France 
there  is  a  large  market  open  there  for  Canadian  goods  and 
enterprise. 

Yours  very  faithfully, 

(Signed)  Paul  Seurot. 

List  of  Material  Required  by  the  French  Sute  Railways 

Wheels  for  locomotives. 

Wheels  for  freight  and  passenger  cars. 

Straight  axles  for  locomotives,  freight  and  passenger  cars. 

Bent  axles  for  locomotives. 

Locomotive  steam   cylinders. 

Cast   steel   lubricating  boxes. 

Cast  ir.ii   lubricating  boxes. 

Iron,  bronze  and  brass  castings. 

Round,  flat  and  square  steel  bars. 

Steel  castings. 

Steel  billets,  spring  steel. 

Helicoidal  and  spiral  springs. 

Steel  shapes. 

Spikes,  cut  and  wire  nails. 

Iron  fittings,  spare  parts  for  freight  and  passenger  cars. 
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Copper  and  steel  fire  box  plates. 

Rails,  bars  and  splices. 

Traction   chains  and   hooks. 

Drawn     and     seamless     steel,     copper     and     brass    tubes, 
straight  and  bent,  from  1  m/m  to  350  m/m  in   diameter. 
List  of  Articles  About  Which  Enquiries  Have  Been  Received 
During  September  at  the  French  Chamber  of  Commerce 

Shoes. 

Hardware. 

Lumber. 

Foodstuff,  canned  goods. 

Prepared  furs. 

Glassware  for  electric  light. 

Lard,  bacon  and  smoked  ham. 

Toys. 

Maple  syrup. 

Tree  felling  and  cutting  machines. 

Hon.  C.  P.  Beaubien", 

President,    Committee:    Franco-Canadian    Trade    Expan- 
sion, France-Amerique,  180  St.  James  Street,  Montreal. 
Dear  Sir: — ■ 

Acting-  for  the  French  Purchasing  Commission  of  New 
York,  I  have  placed,  in  Canada,  within  the  last  two  years, 
orders  for  very  large  amounts  of  various  metallurgical  fin- 
ished products. 

To  give  you  an  idea  of  the  importance  of  these  orders.  I 
may  state  that  I  received  once  an  enquiry  for  no  less  than 
SfjCOOG  miles  of  cable,  a  highly  finished  metallurgical  pro- 
duct, exceeding  in  price  ,$10,000,000,  and  in  length  ten  times 
the   circumference   of   the   earth. 

Yours  very  truly, 

(Signed)  L.  A,  Herdt. 


Standardization  of  Required  Consistency  for 
Asphalt 

By  J.  R.  Draney* 

ABOUT  three  or  four  years  ago  the  writer  con- 
tributed an  article  regarding  the  many  varie- 
ties of  penetration  required  in  the  production 
of  asphalt  for  paving  purposes.  At  that  time 
it  was  set  forth  that  the  demand  upon  asphalt  refiners 
for  so  many  different  penetrations  of  asphalt  was  an 
undue  hardship  and  one  which,  from  a  practical  view- 
point, was  totally  unnecessary.  For  example,  under 
similar  conditions,  one  city  will  prefer  a  penetration 
of  from  60  to  65,  while  another  city  will  require  a  pen- 
etration of  from  5S  to  60  or  65  to  70,  and  there  are 
some  cases  where  a  penetration  of  from  70  to  75  has 
been  required  for  sheet  asphalt.  Penetrations  of  from 
35  to  40,  40  to  45,  and  45  to  50  are  also  required. 

There  is  also  a  variation  in  penetration  require- 
ments for  asphalt  to  be  used  in  asphaltic  concrete,  but 
these  variations  do  not  cover  as  wide  a  range  as  the 
asphalt  required  for  sheet  asphalt  work.  Penetration 
requirements  for  asphaltic  concrete  range  from  60  to 
65,  65  to  70,  70  to  75  and  75  to  80,  and  in  some  cases 
between  80  and  90,  but  the  latter  is  demanded  only 
where  asphaltic  concrete  carrying  a  goodly  proportion 
of  large-sized  stone  is  used. 

Asphalt  to  be  used  in  asphaltic  macadam  by  the 
penetration  or  pouring  process,  is  likewise  called  for 
by  the  trade  in  penetrations  ranging  from  90  to,  190. 
We  have  many  instances  where  penetration  of  from 
80  to  100  is  demanded.  Probably  the  penetration  that 
is  more  largely  required  averages  from  110  to  120. 
The  specifications  of  the  New  York  State  Highway 
Department  require  from  140  to  190. 

These  wide  ranges  in  penetrations  for  asphalt  to 
be  used  in  the  same  type  of  work  are  due  principally 
to  a  lack  of  concordant  ideas  and  are  the  result  of  in- 
dividual tastes.  It  has  caused  a  lot  of  extra  work,  ex- 
pense, time,  trouble  and  worry  to  asphalt  refiners  and 
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during  the  present  season  has  become  more  obnoxious 
than  ever,  due  to  the  shortage  of  asphalt. 

The  company  with  which  the  writer  is  connected 
has  manufactured  asphalt  in  the  last  few  years  with 
penetrations  covering  a  total  aggregate  of  twenty  dig- 
ferent  ranges  for  sheet  asphalt,  asphaltic  concrete  and 
asphaltic  macadain.  Quite  often  the  refinery  may  have 
on  hand  a  stock  of  asphalt  with  several  ranges  of  pene- 
tration, but  will  be  out  of  the  penetration  required  for 
that  "hurry  up"  order  which  must  be  shipped  imme- 
diately. The  contractor  is  awaiting  the  material,  but 
we  dare  not  ship  anything  but  the  penetration  within 
the  range  that  he  has  ordered,  as  the  authorities  under 
whom  he  is  working  would  not  permit  it  to  be  used. 

The  war  has  impressed  upon  all  of  us  the  pronounc- 
ed need  for  greater  efficiency  and  economy.  Therefore, 
why  the  necessity  of  producing  so  many  different  vari- 
eties in  a  material  when  there  is  no  real  excuse  or  reas- 
on for  it  except  that  of  individual  ideas? 

Co-ordination  of  ideas,  with  a  resultant  standardi- 
zation should  be  realized.  We  trust  that  the  Ameri- 
can Society  for  Municipal  Improvements  will  inaugur- 
ate such  a  movement  aff'ecting  the  use  of  asphalt  for 
paving  and  that  other  societies  will  follow  suit. 

There  are  but  three  varieties  of  penetration  neces- 
sary for  sheet  asphalt,  one  for  streets  with  heavy  traf- 
fic, one  for  moderate  trafific  and  one  for  light  traffic. 
The  same  may  be  said  of  asphalt  required  for  asphaltic 
concrete  pavements.  For  asphaltic  macadam  there 
should  be  one  range  of  penetration  and  that  a  fairly 
wide  one.  For  example,  a  specification  giving  a  pene- 
tration requirement  of  from  100  to  125  would  cover 
the  matter  properly  and  effectively. 

The  matter  should  be  given  serious  thought,  and 
we  hope  for  concordant  action  which  will  result  in  a 
practice  that  will  make  for  increased  efficiency  and 
economy,  and  at  the  same  time  secure  a  much  needed 
standardization  in  the  consistency  of  asphaltic  material 
for  paving  purposes. 

A  Glass  House  Boat 

The  world's  first  glass  boat  house  is  being  built 
for  Mr.  Lee  M.  Rumsey's  winter  hoine  at  Alton  Beach, 
Miami,  Florida,  adding  another  item  of  interest  to  the 
many  yachting  novelties  of  this  sub-tropical  region. 
Glass  has  been  widely  used  in  the  construction  of 
conservatories  and  swimming  pools ;  however,  its  ap- 
plication to  boat  houses  comes  as  a  distinct  novelty, 
though,  when  its  advantages  for  this  purpose  are  con- 
sidered, it  is  a  wonder  no  one  thought  of  it  before. 
The  structure  is  of  pleasing  line,  with  curved  eaves, 
and  with  the  roof  and  sides  constructed  of  glass  there 
is  little  chance  of  mildew.  It  can  be  washed  down 
with  a  hose  from  top  to  bottom.  There  is  not  a  dark 
spot  in  the  whole  structure.  The  supporting  frame- 
work is  of  cast  iron  and  steel,  heavily  galvanized.  The 
glass  used  in  glazing  is  ground,  which  softens  the  di- 
rect rays  of  the  sun,  while  giving  the  maximum 
amount  of  light.  The  double  doors  are  of  wood,  with 
an  open  lattice  pattern  that  insures  good  air  circula- 
tion. In  designing  the  structure,  the  architects  aimed 
to  secure  conditions  approaching  a  boat  at  anchor, 
with  a  suitable  covering  to  shield  it  from  the  weather. 
The  foundation  is  of  concrete.  A  toilet  and  storage 
closet  are  provided  at  one  end. 


Poplar  averages  up  about  the  same  on  the  whole 
as  the  coniferous  woods,  such  as  cedar,  cypress,  hem- 
lock, pine,  etc. 
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Toronto   Building  Interests   Prepare    for    the 
Ottawa  Convention  on  Nov.  26,  27  and  28 

AMI'-l'"riN(;  was  lu-ld  on  the  afternoon  of 
Wednesday,  Nov.  6th,  at  the  headciuarters  of 
the  Toronto  Builders'  Kxchanffc,  to  discuss 
the  plans  for  the  Ottawa  conference  of  build- 
.  ing  interests,  to  be  held  Nov.  26,  27  and  28.  Mr.  W. 
K.  Dillon,  ])resideiit  of  the  I''xchange,  o])ened  the  meet- 
ing, pointing  out  that  its  object  was  to  help  along  the 
coming  convention,  and  recalling  the  previous  confer- 
ence held  in  Toronto,  at  ]VL  J.  1'.  Anglin's  suggestion, 
when  a  committee  had  been  appointed  for  organiza- 
tion ])urposes.  He  also  explained  that  a  later  meeting 
had  been  held  at  Ottawa,  on  Oct.  7,  which  had  been 
attended  by  Mr.  A.  H.  Dancy,  of  H.  N.  Dancy  &  .Son, 
Ltd.,  Mr.  G.  E.  Stocker,  of  J  as.  A.  Wickett,  Ltd.,  and 
himself  as  Toronto  representatives.  He  then  request- 
ed Mr.  Maxwell  to  take  the  chair,  and  Afr.  Dancy  was 
called  upon  to  present  a  report  regarding  the  meeting 
in  Ottawa. 

Mr.  Dancy  reviewed  the  events  which  had  led  up 
to  the  Ottawa  meeting,  and  ])ointe(l  out  that  the  move- 
ment had  aroused  such  interest  as  to  receive  lengthy 
write-ups  in  the  Contract  Record  and  other  technical 
journals.  To  make  the  situation  cpiite  clear  to  those 
not  already  fully  accpiainted  with  the  facts.  Mr.  Dancy 
read  extracts  from  the  articles  mentioned,  dwelling 
on  the  objects  to  be  obtained  by  the  orgimization,  the 
incentive  to  its  formation,  its  ])recedent — the  similar 
movement  in  the  United  States — and  the  backing 
which  it  had  received.  Mr.  Dancey  then  proceeded 
with  an  account  of  the  transactions  at  the  meeting  in 
Ottawa,  which  he  and  Mr.  Stocker  had  been  requested 
to  attend  in  place  of  Mr.  IClgie,  who  had  other  import- 
ant engagements.  It  opened  on  the  morning  of  ^lon- 
day,  Oct.  7,  there  being  three  reprenscntatives  i)resent 
from  Montreal,  three  from  Ottawa,  one  from  London, 
and  three  from  Toronto.  A  letter  had  bcQn  read  from 
Calgary,  in  which  it  was  stated  that  they  were  not 
well  organized  ther^ ,  but  had  been  planning  a  western 
association. 

There  were  three  important  questions,  which  the 
writer  submitted  slK)ula  be  brought  up  at  the  con- 
ference: (a)  A  general  form  of  contract;  (b)  a  stand- 
ardized clause  in  contract  re  architects  and  arbitra- 
tion;  (c)  a  definite  platform  on  the  labor  problem. 

In  regard  to  the  registration  at  the  conference,  it 
has  been  arranged  to  use  cards  of  three  different  col- 
ors, to  distinguish  sectional  membership,  giving  name, 
firm,  business,  address,  and  classification,  and  it  was 
recommended  that  firms  having  two  classifications 
send  one  of  each.  Buttons  were  also  to  be  provided  on 
presentation  of  the  cards. 

It  was  agreed  that  a  ])reliminary  contribution  of 
$500  was  necesary  before  the  holding  of  the  confer- 
ence, and  it  was  suggested  that  the  various  exchanges 
forward  a  fair  projiortion  without  assessment,  thus 
evidencing  faith  in  the  ultimate  results  of  the  organi- 
zation. .\  further  appeal  would  be  made  at  the  con- 
ference tt>  those  who  had  not  already  subscribed.  The 
Montreal  exchange  had  jiromised  $200  towards  this 
amount. 

A  sub-committee  on  arrangements  had  been  ap- 
pointed, consisting  of  Messrs.  J.  P.  Anglin,  D.  K.  Trot- 
ter, and  G.  A.  Crain,  treasurer,  178jj  Ncpean  St  ,  Ot- 
tawa, to  whom  subscriptions,  should  be  sent. 

Regarding  the  discussion  on  the  or<ler  of  l)usnu-ss 


at  the  conference,  Mr.  Dancy  referred  to  the  small 
preliminary  notice  and  programme  which  has  already 
been  issued.  It  was  proposed  in  the  first  j)lace  that 
a  stand-up  roll  call  and  count  be  made.  And  as  to 
the  organization  of  the  convention,  the  officers  recom- 
mended were :  chairman,  vice-president ;  honorary- 
treasurer,  honorary  secretary,  and  convenors  or  sec- 
tions. It  was  suggested  that  the  publicity  committee 
be  composed  of  four  members,  one  for  each  section, 
and  one  general  representative,  and  the  propo.sa!  was 
also  made  that  a  committee  be  appointed  in  each  town 
or  city  to  see  the  jjrominent  men  of  the  trade  in  the 
locality  and  urge  their  co-operation  and  attendance. 
In  this  connection,  to<j,  it  had  been  resolved  to  issue 
the  small  folder  referred  to  above,  which  has  already 
been  distributed,  and  to  supply  stickers  for  mailing 
use  by  individual  firms. 

Arrangements  were  made  to  prepare  forms  for  all 
resolutions,  and  to  have  them  signed  by  mover  and 
seconder  before  presentation  to  the  conference. 

It  was  further  suggested  that  a  few  public  nun  be 
invited  to  address  the  conference,  and  that  the  busi- 
ness sessions  close  at  noon  on  the  third  day,  .so  that 
the  delegates  would  have  an  opportunity  of  seeing  the 
city.  Plain  war-time  luncheons  (.self-pay)  are  to  be 
the  order,  the  arrangements  being  left  to  Mr.  Mattice 
of  Ottawa.  It  was  al.so  recommended  that  the  Ottawa 
local  men  supply  their  own  staffs  for  clerical  work. 
so  as  to  avoid  all  unnecessary  expense. 

Mr.  Dancy  proceeded  to  make  some  remarks  as 
to  the  urgent  need  for  the  protection  afforded  by  such 
an  association  as  it  was  the  object  of  the  Ottaw'a  con- 
ference to  bring  about,  citing  a  case  in  Toronto,  where 
a  contractor  had  paid  out  $7,500  in  excess  of  his  esti- 
mates due  to  the  increase  in  freight  rates  .since  the 
contract  was  signed.  The  irony  of  the  thing  was  that 
the  railway  company  which  received  the  freight  rates, 
was  also  the  owner,  and  apparently  there  was  no  re- 
dress. 

He  pointed  out  "that  in  the  United  States  many 
large  contracts  are  now  being  converted  to  the  cost- 
plus  basis,  thereby  guaranteeing  the  contractor 
against  losses  resulting  from  conditions  beyond  the 
possibility  of  foresight,  and  at  the  same  time'ensuring 
the  owner  a  fair  return  for  his  outlay,  i)resupposing, 
of  course,  the  strictest  honesty  and  fair  dealing  on  the 
part  of  the  contractor,  for  which  at  present,  it  must 
be  admitted,  owing  in  many  cases  to  grossly  harm- 
ful prejudice,  the  profession  or  calling  is  not  parti- 
cularly far  famed. 

Mr.  Dancy  was  congratulated  on  the  excellence  of 
his  report,  which  was  unanimously  received.  The 
chairman  then  called  for  di.scussion  in  regard  U>  the 
coming  conference. 

Mr.  Elgie  felt  that  if  there  was  ever  a  time  in  Can- 
ada when  contractors  and  sujjply  men  had  strong  rea- 
-sons  for  getting  together,  it  was'right  now.  If  the  con- 
tracting business  was  to  be  any  good  to  its  members 
in  future,  they  woukl  have  to  put  something  into  it. 
They  would  have  to  make  themselves  felt  and  recog- 
nized. Surely  it  was  possible  to  make  contracting  a  bus- 
iness a  man  might  be  i)roud  to  follow.  The  contractor 
has  never  thought  it  w<irth  while  to  stand  up  for  his 
rights.  .\ny  man  outside  the  trade  can  get  materials 
just  as  cheaply  as  the  contractor.  The  plumbers  know 
how  to  protect  themselves  and  the  manufacturers  know 
how  to  protect  themselves,  and  it  was  up  to  con- 
tractors to  let  the  Dominion  of  Canada  know  they 
were  doing  something  and  that  they  intended  to  stand 
by  each  other.  If  men  from  all  over  Canada  would  get 
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together  at  the  proposed  conference,  benefits  would 
certainly  result.  The  government  would  know  that 
some  action  was  being  taken  by  the  contractors  and 
would  do  something  for  them. 

Mr.  Dillon  pointed  out  that  it  was  desired  to  have 
all  branches  of  the  trade  represented  at  the  confer- 
ence. The  plumbers  had  accidentally  been  overlooked 
in  the  invitations  to  the  previous  organization  meet- 
ing, but  he  hoped  they  would  help  along  by  their  pre- 
sence at  the  Ottawa  conference. 

Mr.  Mclntyre,  of  McGregor  &  Mclntyre,  Limited, 
who  had  been  invited  to  attend,  had  some  pointed  and 
forceful  remarks  to  make,  and  also  some  criticisms, 
which  were,  however,  of  a  helpful  nature.  He  said  he 
was  delighted  that  the  initial  steps  had  been  taken  in 
connection  with  the  new  organization  and  that  he  was 
fully  in  accord  with  the  movement.  There  never  was 
a  time  when  such  a  movement  was  more  needed  and 
when  the  country  was  more  ready  for  it.  He  pointed 
out  that  the  Government  was  taking  steps  in  the  or- 
ganization and  assistance  of  industry.  In  the  metal 
industries,  firms  were  confronted  with  a  famine  of 
raw  materials,  and  the  War  Board  had  taken  the  mat- 
ter up.  As  a  result  the  Government  was  taking  over 
the  idle  furnaces,  and  every  pig  iron  furnace  in  Can- 
ada would  be  put  in  operation.  It  had  asked  the  man- 
ufacturers to  get  together  and,  contrary  to  its  previ- 
ous policy,  was  advocating  the  cutting  out  of  compe- 
tition. Plants  would  be  located  in  certain  districts, 
and  each  would  have  a  monopoly  of  a  certain  class  of 
materials  in  its  district,  the  object  being  to  permit 
them  to  compete  with  other  countries. 

Mr.  Mclntyre  drew  comparisons  between  the  or- 
ganization in  the  building  and  in  other  industries.  In 
the  Manufacturers'  Association,  of  which  he  was  a 
committee  member,  they  had  invested  considerable 
money  in  their  organization  and  they  got  returns. 
Not  only  had  they  committees  on  every  question  of 
interest  to  _  the  manufacturer,  but  they  had  trained 
experts.  For  instance,  in  case  an  increase  in  freight 
rates  were  proposed,  every  member  of  the  association 
was  advised  of  the  situation,  and  there  was  an  expert 
in  that  line  to  take  the  matter  up.  Contractors  had  no 
such  protection,  and  thousands  of  dollars  had  been  lost 
through  the  rottenness  of  the  contracting  business  in 
Toronto. 

Most  of  the  contractors,  Mr.  Mclntyre  said,  were 
afraid  to  put  up  the  money.  There  was  enough  money 
in  Toronto  to  run  an  adequate  organization,  and  he 
saw  no  reason  why  a  .suitable  building  should  not  be 
erected  to  give  .some  dignity  and  strength  to  the  as- 
sociation. An  office  building  would  cost  money  and 
might  not  pay  big  returns,  but  it  would  be  worth 
while  in  other  ways. 

Mr.  Mclntyre's  criticisms  drew  forth  replies  from 
some  of  the  officers  of  the  Exchange.  Mr.  Dillon  said 
they  had  not  been  as  inactive  as  Mr.  Mclntyre  seemed 
to  suppose,  and  pointed  out  that  they  had  been  work- 
ing along  various  lines  to  protect  their  interests. 

Mr.  Maxwell  complained  of  the  manufacturers' 
attitude,  stating  that  they  had  given  credit  to  every 
Tom,  Dick  and  Harry,  and  had  thereby  greatly  in- 
jured the  standing  of  the  contracting  business.  It  was 
necessary,  he  said,  to  get  a  better  feeling  between 
manufacturers,  supply  houses  and  contractors. 

Mr.  Thompson,  of  Thompson  Bros.,  also  spoke 
supporting  the  organization  movement,  and  recom- 
mending that  the  Toronto  Exchange  Siiould  hold  its 
own  in  the  mater  of  subscription  to  the  funds. 

Representatives   of   the   painters'    association   who 


had  been  invited  to  attend,  expressed  themselves  as 
heartily  in  accord  with  the  conference  proposal. 


Canadian  Contractors  and  After  War 
Business 

NOW  is  the  time  for  Canadian  contractors  to 
prepare  for  after-the-war-business.  Many  of 
them  are  doing  so  individually,  and  the  pro- 
posed Ottawa  conference  is  an  indication  that 
they  intend  to  take  united  action  for  the  protection 
and  furtherance  of  their  interests.  The  question  up- 
permost in  their  minds,  of  course,  is:  will  the  building 
trade  be  advantageously  affected,  and  in  what  line 
will  there  be  the  greatest  activity? 

It  is  not  safe  these  days  to  make  any  definite  pre- 
dictions, but  it  does  not  seem  to  us  that  the  arrival  of 
peace  will  have  any  marked  effect  upon  the  trade.  New 
industrial  buildings,  which,  of  necessity,  fill  the  great- 
est part  of  our  construction  field,  will  not  be  required 
in  any  great  number,  as  with  the  cessation  of  muni- 
tion work  hundreds  of  plants  will  be  made  available 
for  adaptation,  temporarily  at  least,  to  other  purposes ; 
and  manufacturers  will  naturally  make  use  of  these 
buildings  vmtil  conditions  become  settled  and  the 
wheels  of  industry  are  again  running  in  their  normal 
grooves.  During  this  period  of  readjustment,  there- 
fore, contractors  can  look  for  little  activity  in  the  con- 
struction  of   industrial   plants. 

There  are  other  lines,  however,  to  which  the  close 
of  the  war  will  probably  give  considerable  impetus. 
Government  and  municipal  work  of  all  kinds,  much 
of  which  has  been  held  in  abeyance  for  the  last  few 
years,  will  no  doubt  be  proceeded  with  almost  imme- 
diately. Road  and  paving  work,  sewerage  and  water- 
works, power  developments,  bridge  work,  schools, 
hospitals  and  public  buildings  for  various  purposes — 
these  are  needed  and  must  be  provided  with  little  de- 
lay. Road  work,  according  to  all  indications,  will  go 
ahead  by  leaps  and  bounds,  and  contractors  in  this 
line  will  have  big  opportunities. 

There  is  another  field,  in  which,  if  we  judge  the 
signs  of  the  times  aright,  there  is  going  to  be  rapid  de- 
velopment, namely,  industrial  housing.  Industrial 
housing  schemes,  we  believe,  will  be  undertaken  very 
widely  throughout  the  country,  both  by  private  con- 
cerns and  municipal  authorities.  This  will  be  rendered 
necessary  in  order  to  relieve  the  housing  shortage  and 
indeed,  aside  from  this  consideration,  manufacturers, 
and  employers,  generally,  are  beginning  to  realize  the 
value  of  these  undertakings  as  a  means  of  holding 
their  employees  and  keeping  them  fit  and  efficient, 
while  workers,  on  their  part,  are  demanding  better 
living  conditions  for  themselves  and  their  families. 
Here,  then,  is  a  wide  field  for  the  building  contractor, 
and  he  must  be  prepared  to  handle  the  work. 


d 


The  annual  meeting  of  the  general  contractors' 
section  of  the  Montreal  Builders'  Exchange  was  held 
on  November  5th,  with  M.  W.  C.  Munn  in  the  chair. 
The  financial  statement  showed  a  balance  on  the  right 
side.  The  following  were  elected  officers:  Chairman, 
Mr.  John  Quinlan,  John  Quinlan  &  Son ;  vice-presi- 
dent, Mr.  W.  M.  Irving;  hon.  treasurer,  Mr.  H.  Fus- 
sing, Fussing  &  Jorgenson ;  executive  committee, 
Messrs.  W.  C.  Munn,  Munn  &  Shea;  and  R.  MacLean, 
the  James  Shearer  Co.,  Ltd. 
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Mainly  Constructional 

East  and  West— From  Coast  to  Coast 


I'Vaser,  Krace  Shipyards,  Limited,  has  hccn  incorpor- 
ated, with  a  capital  of  .$750,0(10.  heart  ottice  in   Montreal. 

All  increase  in  the  capital  of  Halifax  Shipyar<ls,  Limited, 
has  Ijceii  authorized,  from  six  million  to  ten   million   dollars. 

liiiilding  permits  issued  in  the  city  of  Winnipeg  during 
Octolier  totalled  $li.">,000  in  value,  as  compared  with  $72,;tOO  in 
tile  same  month  last  year. 

The  Mrant  county  council  have  decided  to  purchase  the 
I'.rantford-l'aris  toll  rrjad  at  a  price  of  $4,000.  The  city  of 
lirantford   will   contribute  $1,000. 

The  Chatham  waterworks  commission  proposes  t(j  in- 
stal  a  laboratory  in  order  that  daily  bacterial  tests  can  be 
made  of  the  city  water  which,  for  some  time,  has  been  un- 
der suspicion. 

Good  proHress  lias  been  made  on  the  (ileii  roail  subway 
in  connection  with  the  lUoor  street  viaduct.  The  piers  and 
top  sills  are  in  ixisitiiui  and  the  work  on  the  bridge  flooring 
has  l)ceii  c<)iiimeiiced. 

Ihe  LI.  S.  and  Canada  Transport  &  Trading  Co.,  Ltil., 
has  been  incorporated,  with  a  capital  of  $2,500,000,  head  office 
in  Toronto,  and  is  authorized  to'  carry  on  the  business  of 
shipbuilders  and   shipowners,  generally. 

.\  lioliday  is  to  be  proclaimed  in  Winnipeg  to  celebrate 
the  opening  of  the  new  aqueduct.  The  event  will  take  place 
some  time  in  the  latter  part  of  December,  and  all  institutions 
in  the  city  will  l)e  asked  to  co-operate  in  making  it  a  red- 
letter   day. 

The  Canipl)ell  Milling  Company  are  preparing  to  enlarge 
their  premises  at  Cawthra  .\\e.  and  Junction  Road,  Toronto, 
and  have  taken  out  a  permit  for  the  erection  of  a  reinforced 
concrete  grain  elevator  and  storage  tanks,  at  an  estimated 
cost  of  $i;!0,000. 

Building  Inspector  I'iper  reports  London's  building  per- 
mit issues  as  follows:  October,  1918,  value  $277,650,  number 
81;  October,  1917,  value  $143,450,  number  77;  total  for  ten 
months  1918,  value  $7:!7,y90,  number  713;  total  for  ten  months 
1917,  value  $718,290,  number  749. 

Six  steamship  contracts  have  recently  been  let  by  the 
government  as  follows:  two  vessels  of  5,100  tons  and  one  of 
4,300  tons,  Wallace  Shipbuilding  Co.,  Vancouver;  one  3,750 
ton  vessel,  Kingston  Steamship  Company,  Kingston,  Ont.; 
two  3,400-ton  vessels,  Port  Arthur  Steamship   Company. 

Building  permits  issued  in  Welland,  Ont.,  during  the 
month  of  October  amount  to  a  value  of  $16,525,  as  compared 
with  $21,004  in  the  same  month  last  year.  This  year's  total 
up  to  October  31  is  well  ahead  of  the  corresponding  period  of 
1917,  the  figures  being  $418,004  and  $226,184  respectively. 

Toronto's  building  permits  for  the  tirst  ten  months  of 
1918  reach  a  very  fair  total,  $7,533,010,  an  increase  of  $1,157,- 
931  over  the  corresponding  period  last  year,  when  the  figure 
was  $6,375,079.  The  value  for  October  this  year  is  $781,- 
201,  as  compared  with  $786.  225  in  the  same  month  in  1917. 

The  Meagher,  Ross  Contracting  Co.,  of  Ottawa,  is  push- 
ing work  ahead  very  rapidly  on  the  new  military  depot 
building  at  North  Kosedale,  Toronto.  The  contract  was 
let  on  October  1  with  a  time  limit  of  90  days,  and  in  less 
than  half  that  time  the  barracks  will,  it  is  said,  be  ready  for 
occupation. 

Vancouver's  building  permits  for  October  number  76 
and  arc  valued  at  $70. .Hr.'.^,  as  runiparoil  with  71   at  a  value  of 


$:i:i;t,975  for  the  same  month  last  year.  The  total  for  the 
ten  months  of  1918  is  729  permits,  at  a  value  of  $l^H'.Wi. 
This  is  a  considerable  increase  over  the  corresponding 
period  of  1917,  when  Ihe  total  was  447,  valued  at  $076.»»i. 
Good  progress  is  being  made  in  the  erection  of  two 
machine  shops  which  are  being  added  to  the  plant  of  the 
Gait  Machine  Screw  Co.,  Ltd.,  Gait,  (Jnt.  One  extension  is 
64  X  120  ft.  and  the  other  70  x  76  ft.  Both  are  one-storey 
structures  and  of  brick  construction.  Sibley  &  Miller  have 
the  contract  for  the  mason  work  and  E.  C.  Hammill  for  the 
carpenter   work. 


Personals 

Mr.  C.  V.  Putman,  assistant  waterworks  engineer,  Otta- 
wa,  has   resigned  to  take  a  position   with   the  cfl't. ■•'-•• '- 

partment  of  the  Civil  Service  Commission. 

Captain  C.  S.  L.  Hertzbcrg,  M.C.,  of  James.  L<>ud</u  & 
Hertzberg,  Ltd.,  has  left  Vancouver  as  a  Conducting  Officer 
in  charge  of  an  Engineering  Company  which  has  gone  to 
Siberia  to  prepare  ([uartcrs  for  Canadian  Expeditionary 
l'"orces  in   Siberia. 

Major  T.  R.  Loudon,  of  James,  Loudon  &  Hertz  ■ 
Ltd.,  who  was  recently  invalided  from  l-'rance  to  Cai!  i  ■. 
has  been  appointed  Commander  of  the  Koyal  Canadian  En- 
gineers in  Military  District  No.  II,  which  includes  British 
Columbia  and  Vancouver  Island.  This  appointment  carries 
with  it  the  responsibility  of  all  the  engineering  work  done 
by   the   military  authorities   in    this   district. 

Mr.  Paul  E.  Mercier,  for  many  years  chief  engineer  of 
the  city  of  Montreal,  and  director  of  public  works,  has  been 
appointed  consulting  engineer  of  the  city.  He  is  succeeded 
as  director  of  public  works  by  Mr.  A.  E.  Doucet,  civil  engi- 
neer, who  has  been  engaged  by  the  city  since  July  in  super- 
vising engineering  work.  Mr.  J.  R.  Barlow,  for  many  years 
engineering  superintendent  of  the  road  department,  who  re- 
tired some  weeks  ago,  has  been  granted  a  pension. 

Geo.  F.  Sheppard  has  joined  the  sales  staflF  of  the  Can- 
adian S  K  F  Company.  Limited,  Toronto,  and  will  be  in 
charge  of  the  Montreal  office,  128  Coristine  Building.  He 
will  handle  the  well-known  S  K  F  and  Hess-Bright  Ball 
Bearing  and  also  the  product  of  the  .Atlas  Ball  Company. 
Mr.  Sheppard  has  had  a  wide  experience  in  the  engineering 
field  and  was  recently  power  sales  engineer  for  the  Northern 
Electric  Company.  Montreal,  while  for  some  time  previously 
he  represented  the  Canadian  Hoskins  Company  of  VValker- 
ville.  Ont..  in   Montreal^ 


Obituary 

Mr.  .\llan  McCarthy  passed  away  recently  at  his  home 
in  Toronto,  as  a  result  of  pneumonia  following  the  influenza. 
He  had  been  a  house-moving  contractor  in  Toronto  for  the 
past  eight  years,  coming  from  Peterboro. 

Mr.  Harold  Thompson,  who  had  been  a  mining  engineer 
with  the  Hollinger  Mines,  Timmins,  Ont.,  died  there  of 
pneumonia  recently,  following  a  brief  illness.  The  late  Mr. 
Thompson  was  born  in  Toronto,  but  lived  for  a  number  of 
years  at   Kingston.  Ont. 

Mr.  F.  C.  DeGuerre.  a  young  engineer  who  early  this 
year  formed  a  partnership  with  Mr.  Robt.  M.  Matheson. 
architect,  of  Vancouver,  B.C.,  died  recently  after  a  brief  ill- 
ness. The  late  Mr.  DeGuerre  was  a  native  of  Gait.  Ont.. 
and  ill  1911  obtained  the  B..-\.Sc.  degree  in  the  Faculty  of 
.•\pplied  Science  and  Engineering.  Toronto.  Going  to  British 
Columbia  in  1912  he  was  for  some  months  associated  with  the 
city  engineer  of  North  Vancouver,  and  later  joined  the  en- 
gfineering  staff  of  the  Granby  Consolidated  Mining,  Smelting 


Contracts  Department 

News    of    Special   Interest   to   Contractors,   Engineers,    Manufacturers    and 

Dealers  in  Building  Supplies 


Waterworks,  Sewerage    and 
Roadways 

Toronto,  Ont. 

Tenders  are  l)cin<>-  received  1)y  chief 
architect,  R.  C.  Wright,  Ottawa,  until 
November  Ifith,  for  tile  drains  and  the 
trenching  and  laying  of  6  in.  water 
mains   at    Rosedale    Barracks. 

CONTRACTS   AWARDED 

Cap  De  La  Madeleine,  Que. 

Work  has  started  for  concrete  culvert 
costing  .$4,000  for  Department  of  Roads, 
Ouebec:  General  contractor,  A.  Beaud- 
ry,   60   Ste.    Cecile   St.,   Three    Rivers. 

Three  Rivers,  Que. 

Concrete  sidewalks  costing  $5,000  for 
City  Council:  General  contractor,  Dal- 
laire  &  Pothier. 


Railroads,  Bridges  and  Wharves 

Grand  Mere,   Que. 

rians  have  l)een  i)rei>ared  for  bridge 
for   Laurentide  Co. 

Walkerton,  Ont. 

County  Council  contemplates  laying 
roads.     Engineer,   F.   James. 

Welland,  Ont. 

Tenders  are  being  received  until  4  p. 
m.,  November  18th,  for  strengthening 
Welland  river  bridge,  costing  $5,000,  for 
City   Council.     Clerk,   Miss   C.   M.    Stapf. 

CONTRACTS   AWARDED 

Shawinigan  Falls,  Que. 

Repairs  to  two  l)ridges  costing  $8,000 
for  City  Council:  General  contractor. 
N.   E.   Germain. 

Toronto,    Ont.  s 

Verrocchio  &  Castellani,  53  Greenlaw 
.\ve.,  have  the  contract  for  grading  rail- 
way tracks  for  C.  N.   Rly. 

Winnipeg,  Man. 

Work  has  started  for  business  block 
costing  .$«0,000  for  C.  P.  Rly.:  General 
contractor,  R.  Crawford,  118  Sherbrooke 
St. 


Public  Buildings,  Churches 
and  Schools 

East  St.  John,  N.B. 

Tenders  are  to  be  called  shortly  for 
frame  balconies  costing  $8,000  for  De- 
partment of  Public  Works,  Ottawa. 
Architect,    F.    Neil    Brodie,    43    Princess 

St. 

Halifax,   N.S. 

Plans  arc  in  progress,  for  two  schools 
for  Halifax  School  Board.  Architect, 
Wm.  F'raser  &  Harold  S.  Kaplan,  St. 
Paul  Bldg.,  Harrington  St.  &  34  Victoria 
St.,  Toronto,  Ont. 


Hamilton,  Ont. 

By-law  is  to  be  submitted  for  the  con- 
struction of  market  shelter  costing  $35,- 
000  for  City  Council.  Architect,  L.  Mun- 
roe,  cor.  Hughsoti  &  Main  St. 

Neerlandia,   Alta. 

Tenders  are  being  received  by  Sec- 
Treas..  C.  Ingiversen,  until  November 
30th,  for  the  erection  of  frame  school  for 
Shoal  Creek  S.  D.  No.  3400. 

Ottawa,  Ont. 

Plans  are  drawn  for  a  lwo-.storcy  ad- 
dition to  military  hospital  for  Depart- 
ment of  Public  Works,  Ottawa.  Chief 
architect,  R.  C.  Wright,  Robinson  Bldg. 

Plans  are  in  progress  for  alterations 
to  heating  system  for  Department  of 
Public    Works,   Ottawa. 

Ponoko,  Alta. 

Tenders  are  l)eing  received  by  L.  C. 
Charlesworth,  minister  of  Department 
of  Pul)lic  Works.  Edmonton,  until  noon 
November  18th.  for  the  construction  of 
male  dormitories  costing  $85,000,  and 
dining  hall  costing  $35,000  for  Provincial 
.\sylum. 

Rodina,  Alta. 

Tenders  are  being  received  by  Sec- 
Treas.,  Albert  Skaife,  until  noon,  Nov- 
ember 30th,  for  the  erection  of  school 
for  Willow  View  S.   D.  No.  3510. 

Welland,  Ont. 

By-hiw  is  to  be  submitted  in  January 
for  permission  for  Fire  Co.  to  spend 
$60,000  for  new  fire  hall  and  fire  fighting 
appliances. 

CONTRACTS   AWARDED 

Halifax,  N.S. 

Work  has  started  for  a  SJ/^-storey, 
frame  hut  for  Y.  M.  C.  A.,  Harrington 
St.:  General  contractor,  Thomson  & 
Theakston,  116  Hollis  St. 

Montreal,  Que. 

The  following  contracts  have  been 
awarded  in  connection  with  the  erection 
of  a  $30,000  addition  to  home  for  Mon- 
treal Khaki  League,  (iOO  Dorchester  St. 
W.:  Roofing,  Douglas  Bros.,  19  St.  Mau- 
rice St.;  electrical  work,  Canada  Elec- 
tric Co..  350  Beaver  Hall  Hill;  plastering, 
R.  D.  Clarke  &  Sons  Ltd.,  36  Lincoln 
.\ve.;  painting  and  glazing,  W.  J.  Ryan, 
33   Fort   St. 

Walls  are  being  erected  for  Italian 
church  costing  $143,000  for  Parish  of 
Notre  Dame  De  La  Dedece:  Lath  work, 
Daniel  Murphy,  3043  Herri  St.;  plaster- 
ing. Decorative  Plastering  Co.,  care  of 
general  contractor,  John  Dominique.  337 
Addington  Ave.;  glazing,  Hobbs  Mfg, 
Co.,  444  St.  James  St. 

North  Sydney,  N.S. 

Foundations  arc  going  in  for  aviation 
camp  costing  $207,000  for  Department 
of  Public  Works,  Ottawa:  General  con- 
tractor. Bate  McMahon  &  Co.,  Central 
Chbrs.,   Ottawa,   Ont. 


Foundations  are  going  in  for  barracks 
and  mess  building  costing  $114,000  for 
Department  of  Public  Works,  Ottawa: 
General  contractor,  E.  M.  Dixon,  Louis- 
burg,   N.S. 

Ottawa,  Ont. 

The  following  contracts  have  been 
awarded  in  connection  with  the  erection 
of  a  $175,000  addition  to  technical  school 
for  Ottawa  Collegiate  Board:  Plumbing 
and  ventilating,  W.  G.  Edge  Ltd..  Boorth 
Bldg.:  plastering.  Murphy  &  Morrow, 
Billings  Bridge;  marble  and  tile,  A.  K. 
Mills  &  Son.  191  Sparks  St.;  electrical 
work,  Marchand  &  Donelly,  138^  Sparks 
St.;  galvanized  iron  and  waterproofing, 
McFarlane  &  Douglas,  3">0  Slater  St. 

Shoal  Lake,  Man. 

Foundation  is  in  for  a  $4,000,  frame 
church  for  Anglican  Church  Congrega- 
tion:   General  contractor,  W.  J.  Matchan. 

Waterford,  N.S. 

Church  costing  .$31,000  for  Presbyterian 
Congregation:  Electrical  work,  R.  J. 
McDonald;  plumbing,  Thompson  & 
Sutherland,    North    Sydney. 

West  St.  John,  N.B. 

.^Iterations  to  hospital  for  Department 
of  Public  Works.  Ottawa:  General  con- 
tractor, J.   H.   Dood}^  16  Canterbury  St. 


Business  Buildings  and  Indus- 
trial Plants 

Alliston,  Ont. 

Foundation  is  going  in  for  a  $7,000. 
one-storey,  cement  b'ock  creamery  for 
Hutchinson  &  Foster. 

Biggar,   Sask. 

McKinley  &  Mitchell  contemplate  the 
erection  of  business  block  which  was 
recently   destroyed   with   loss   of   $10,000. 

Edmonton,  Alta. 

Xcirtliland  Oil  Syndicate  contemplates 
improvements  to  oil  plant.  Address.  Mr. 
Schmid,  Box  No.  301,  Edmonton. 

Evansburgh,    Alta. 

Work  has  started  for  twenty-five 
room  addition  to  hotel  fo.-  North  Amer- 
ican Colleries,  Edmonton. 

Grande  Riviere,  Gaspe,  Que. 

La  Banque  Nationale,  Quebec,  con- 
templates the  erection  of  a  $12,000  bank. 
Arcliitect,  Pierre  Levesque,  115  St.  John 
St.,  Quebec. 

Kingsville,   Ont. 

Site  has  been  purchased  for  a  ware- 
house costing  $5,000  for  New  California 
Co-operative  Club.  Address,  Secretary. 

Lethbridge,  Alta. 

Work  has  started  for  a  .$65,000  exten- 
sion to  plant  for  Imperial  Oil  Co.  Ltd., 
Sarnia.  Ont. 

London,  Ont. 

McClary   Mfg.   Co.   contemplate  exten- 
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I                  .                        J    ^^^    EST*»ii»t<tB  isu  in  sight  if  our  organization  is  sufficiently  consofP   • 

^  "^      _  j.^a<^  ^^  ■      I  W^S.^^                .J  ^"  ''^'"^"'-'  *'^'-*  problem.    Take  for  example  the  Tor 

M^XT^TYV^I      I      wCw^m^f\^^\  ''arbor  work,  the  Chippewa  development,  the  Wetland 

1 1     1 1  I  II  V&^^^    I   m^X^m^l    U^  Canal,  to  say  nothing  of  grxid  roads  building,  which  in 

m^^ *■'*'*                         *  ^           ^#*  ^*  itself,  under  a  vigorous  policy,  could  absorb  a  large 

^^^^C*       t  •                •      t     D^171/aiir  I>trccntage   of   the   extra   labor.        Shipbuilding,   tf>o. 

^  LIlQinCCrilly    KiCVlCW  though  comparatively  a  new  indu.stry  in  Canada,  bids 

; fair  to  develop  into  one  of  our  most  important.     Last 

Published  Each  Wednesday  by  ^"'!  ""*  least,  there  are  the  vast  areas  of  untilled  soil 

u                                    f  u  A  TVT    T  Ta/ii'T'i7r»  which  offer  splendid  opportunities,  .since  the  demand 

^-     HUGH  G.   MACLEAN,  LIMITED  for  food  products  must  inevitably  be  very  great  for 

H|          HUGH  C.  MacLEAN,  Winnipeg,  President.  some  years  to  come — with  correspondingly  high  prices. 

THOMAS  S.  YOUNG,  General  Manager.  These  are  merely  suggestions  of  almost  limitless  pos- 

HEAD  OFFICE   -    347  Adelaide  Street  West,  TORONTO  sibilities,  if  the  s'ituation  is  handled  aright. 

Telephone  A.  2700  It  is  most  o])portune  that  the  building  interests  of 

'                    ■                      ~  the  Dominion  arc  meeting  in  convention  in  Ottawa  in 

MONTREAL  -  Telephone  Main  2299  -  119  Board  of  Trade  the  near  future— November  26,  27  and  28— for  there 

WINNIPEG  -  Tel.  Garry  856  -   Electric  Railway  Chambers  can    be   no   doubt   but   that   their   better   organization 

VANCOUVER     -     Tel.  Seymour  2013     -     Winch  Building  would  greatly  assist  the  Government  in  the  solution  of 

NEW  YORK  -  Tel.  3108  Beekman    -    1123  Tribune  Building  this   rc-estab'lishment   i)roblem.      We   suggest,   in   this 

CHICAGO   -  Tel.  Harrison  5351   -   1413  Gt.  Northern  Bldg.  connection,  that  these  interests  appoint  a  strong  com- 

LONDON.  ENG. 16  Regent  Street  S.W.  ,„ittec  to  advise  with  the  Government  as,  doubtless, 

ciTncr-oio-rirvM  tjatttc  building  contractors  and  supply  men  possess  the  very 

n       .         ,n     SUBSCRIPTION  RATES  information  the  Government  will  be  in  need  of. 

Canada  and  Great   Bnta.n.  $2.00.     U.   S.  and   Fore.gn.   $3.00.  (^-^,^  ^^^^^  j^^  ^^^^  question  but  that  we  are  face  to 

S-ngle  cop.es  10  cents. f^^^  ^^.jj,^  ^,,^p  ^^  ^^^.^  alternatives :    Either  we  must 

Authoriied  by  the  Po«tm«iter  General  for  Ctnidi,  for  trtnimiiiion  iinnu'diatelv  provide  lucrative  employment  for  a  large 

•f  lecond  cUm  matter.              ..,,,<>  u   ,n,^     .  .u    »    .  «:       .  muuher  of  workmen,  or,  facc  a  period  of  depression  duc 

Entered  ai  aecond  claii  matter  July  18lh,  1914,  at   the   Poatofficc  at  ,  ■    n       .                       i                           i.r,  ■<,„■,      -. 

Buffalo.  N.  Y..  under  the  Act  of  Congreia  of  March  8,  1879.  chlcHy  tO  Unemployment.      Which   shall   It   be? 
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— — — A   rrecedent  for  the   Ganadian    Association 

Principal  Contents                    p,ge  of  Building  Industries 

Editorial '-'i'  A       I'RKCEDENT    is    always    helpful.    i)ccausc    it 

Tin-  Reconstructed  Plant  of  the  Quaker  Oats  Company  /\       gives   one     the      opportunity     of     profiting   by 

.','.'  I't'i^'i'/'ro,  Ont    ..     ..         .    ...............     '.M^  _^    ^    someone  else's  experience.    The  Canadian  As- 

Rcsilicnt  t  hairs  and  Reinforced  Concrete    lies  lor  Rail-  .    ^.            c   r»    -i  i-         i     1      ...   •        t 

way  Track                                                                         '■>-!  sociatioii  of  Building  Industries  has  a  prece- 

The  Setting  Process  in    Lime     Mortars     and    Portland  dent  in  the  National  Ecderation  of  Building  Industries. 

Cements 922  and  a  thorough  consideration  of  the  methods  used  and 

The  National  Laboratory  for  Industrial  Research 924  the  lines  followed  by  the  latter  organization  will  un- 

Four    Years    Ope^rating    results    of    Minneapolis    Water  ^^^  doubtcdly  be  of  as.sistance  to  Canadian  building  men 

An  I mfod'u^-tiontoThe  Philosophy  of  Sewaije' irrigation    927  '»   ^hc   formation   of   their   as.sociation.     Many   of   the 

Montreal  Builders  Exchange 92S  tnide  on   this   side  of  the   line  know   little  about   the 

Algal   Growths   and    Chlorine    Treatmeni    oi     London  National  l<cderation,  and  we  think  it  opportune,  there- 
Waters  929  fore,  just  preceding  the  Ottawa  conference,  to  give  an 

Electric  Welding — .\  New  Industry 9:ti  outline  of  this  organzation.    Tt  was  formed  at  a  con- 
Mainly  Constructional  9:!4  ference  held  at  Atlantic  City,  July  15  and  16,  this  year, 

the  business  placed  before  the  delegates  being:  "To 

The    Re-establishment    Problem  -  Shall    We  '^""^ifler  ways  and  mean.s  whereby  the  various  divi- 

\ct   or   Drift  ^  sions  of  the   Building   Industries  can  find  a  common 

ground  upon  which  tliey  may  give  co-ordinate  assist- 

N>)\V  that  the  war  is  over  and  won,  the  vital  ance  to  the  government  during  the  war:  to  develop 
])rol)lem  in  Canada  is  the  re-establishment,  in  machinery  whereby  the  industries  can  speak  with  a 
civil  life,  of  the  men  who  will  no  longer  be  united  voice  upon  matters  affecting  all  interests  involv- 
r('(|uired  in  war  work  and  of  the  further  thou-  cd,  and  consider  plans  for  the  re-establishment  and 
sands  that  will  return  from  overseas.  The  latest  an-  maintenance  of  the  general  prosjierity  of  the  industry 
noiuicemciit  is  to  the  effect  that  munition  work  will  as  a  whole."  It  will  be  seen  that  the  main  object  of 
cease  within  a  month  and  this  will  release  a  force  of  the  Federation  was  to  promote  the  winning  of  the  war, 
semi-skilled  labor  variously  estimated  at  twenty-five  through  co-operation  with  the  government.  Now,  how- 
to  a  hundred  thousand.  It  is  also  semi-ofticially  stated  ever,  that  a  victorious  peace  has  been  practically  con- 
that  demobilization  of  the  forces  of  the  overseas  summated,  it  seems  that  the  first  of  4he  two  main  pur- 
dominions  will  i)roceed  forthwith,  the  work  of  occupa-  ])oses  of  the  Federation,  as  c|uoted,  might  be  re-writ- 
tion  and  policing  of  F.urope  being  left  in  the  hands  of  ten  to  suit  the  present  requirements  of  the  situation 
luiropcan  troops,  supplemented,  no  doubt,  by  I'nitcd  in  Canada,  as  follows:  "To  consider  ways  and  means 
States  forces,  on  account  of  the  shorter  length  of  time  whereby  the  various  divisions  of  the  Building  Indus- 
they  have  been  in  the  war.  tries  can  find  a  common  ground  upon  which  they  may 
Within  a  month  then  wc  must  be  in  a  position  to  co-operate  mutually  and  with  the  government  upon 
absorb,  .say,  fifty  thousand  men  and,  within  a  year,  the  war  and  the  promotion  of  Canadian  trade  and  com- 
pcrhaps  three  hundred  thousand  more.  .\ro  we  ready?  inerce  both  at  home  and  abroad."  The  second  clause 
There  is  little  doubt  that  i)lenty  of  construction  is  of    the    National    Federation's    proposed   business,    as 
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quoted  above,  is  completely  applicable  to  Canadian 
conditions,  and  states  fairly  concisely  what  may  well 
be  the  object  of  the  proposed  association  with  regard 
to  our  own   industries. 

As  stated  above,  the  Federation  was  organized 
mainly  to  promote  the  winning  of  the  war,  which  is 
now  accomplished,  but  the  machinery  evolved  is  the 
result  of  deep  study  and  hard  work  continued  over 
many  weeks  previous  to  the  conference  by  numerous 
committees,  and  we  believe  a  jjerusal  of  the  articles 
of  association  adopted  will  be  of  interest  and  value  to 
those  who  are  desirous  of  working  up  a  strong  organ- 
iation  in  Canada.    These  articles  are  given  below : 

It  would  hardly  be  practicable  in  Canada  to  fol- 
low the  example  o.f  the  National  Federation  in  per- 
mitting only  associations  to  become  full  members  of 
the  organization,  because  the  industry  on  this  side  of 
the  line  is  not  well  enough  organized.  It  would  seem, 
however,  that  it  would  be  well  to  form  a  committee 
such  as  the  War  Service  Committee,  representing  the 
various  districts  of  the  Dominion,  and  also  a  smaller 
executive  board  to  carry  out  any  programme  outlined 
by  such  a  committee.  Our  country  i,s  so  large  and  our 
population  so  scattered  that  executive  work  must  of 
necessity  be  placed  in  the  hands  of  a  few. 

There  is  one  point  which  wc  would  like  to  empha- 
size in  regard  to  the  conduct  of  the  conference  at  Ot- 
tjiwa — the  necessity  of  the  spirit  of  co-operation  and 
the  forgetting  of  past  disputes,  difficulties  and  injuries, 
real  or  supposed.  The  words  of  Harry  A.  Wheeler, 
president  of  the  U.  S.  Chamber  of  Commerce,  who 
addressed  the  Atlantic  City  conference,  are  particu- 
larly pointed  in  this  connection  : 

"Now,  what  has  to  be  done  is  this,  and  in  this 
opening  session  I  want  to  leave  with  you  this  parti- 
cular caution :  Won't  you,  no  matter  what  may  be 
your  previous  notion  of  your  competitors  or  of  others 
in  other  lines  of  trade,  no  matter  what  grievances  you 
may  have  suffered,  no  matter  what  jealousies  may 
have  existed,  no  matter  what  suspicions  may  have  at 
some  time  crept  in  as  between  the  industries,  won't 
you  this  morning  cast  them  aside,  accept  each  other 
for  one  hundred  per  cent  honest  purpose  to  perform 
a  great  patriotic  deed  in  this  convention,  forget  the 
past  and  stop  looking  backward,  and  look  only  ahead 
to  the  days  that  are  before  us,  days  in  which  we  have 
enough  of  suffering  and  enough  of  difificulty  so  that 
we  cannot  af¥ord  to  harbor  any  ill-will  or  any  ill-feel- 
ing or  any  unwise  counsel  with  respect  to  past  actions, 
but  only  looking  out  into  the  future  for  the  thing 
that  will  be  best  for  the  nation  as  a  whole?" 

1.  A  voluntary  association  to  co-operate  with  the  Un- 
ited States  Government  in  carrying  on  the  war,  to  co-ordin- 
ate industrial  activities  and  to  conserve  resources,  shall  be 
and  now  is  created  to  be  known  as  the  National  Federation 
of  Building  Industries,  referred  to  hereinafter  as  the  Feder- 
ation. 

2.  The  Federation  shall  l)c  managed  and  its  policies  de- 
vised and  carried  out  by  a  body  of  delegates  to  be  known 
as  the  Building  Industries  War  Service  Committee,  referred 
to  hereinafter  as  the  War  Service  Committee. 

3.  Any  association  of  building  material  manufacturers 
or  dealers,  or  of  contractors  engaged  in  building,  or  of  arch- 
itects or  engineers,  or  any  association  of  other  persons,  firms 
or  corporations  related  to  building,  may  become  a  member 
of  the  Federation  and  be  represented  in  the  War  Service 
Committee  upon  the  following  conditions: 

(a)   Members  may  be  either  national  associations  or  regional 
associations. 


(b)  A  national  association  is  an  association  composed  of 
meml)ers  whose  places  of  business  are  located  or  whose 
products  are  distributed  at  large  over  the  United  States. 

U")  A  r-egional  association  is  an  association  composed  of 
me<nl)ers  whose  places  of  business  are  located  and  whose 
products  are  distriljuted  principally  in  a  .single  city,  dis- 
trict,  locality,   state   or   region. 

(d)  Each  national  association  shall  be  entitled  to  three  dele- 
gates and  three  votes  in  the  War  Service  Committee, 
and  each  regional  association  one  delegate  and  one  vote 
in  such  committee.  If  less  than  three  delegates  are  pre- 
sent from  a  national  association  they  may  cast  the  en- 
tire vote  of  such  association. 

(e)  Each  national  association  shall  contribute  $."{00,  and  each 
regional  association  $100,  to  the  organiation  fund,  in 
both  cases  payable  ten  days  after  notice  of  election  and 
there  shall  be  no  dues  prior  to  January  1,  1919. 

|i')  The"  admission  and  classification  of  any  association  shall 
be  made  by  the  Committee  on  Credentials,  to  be  appoint- 
ed from  the  War  Service  Committee  by  the  President. 
The  War  Service  Committee  may  review  the  action  of 
this  committee. 

(g)  At  least  one  delegate  from  each  member  association  pre- 
sent at  any  meeting  of  the  War  Service  Committee  shall 
be  some  other  person  than  a  paid  employee  of  such 
member  association. 

Vacancies  may  be  filled  Ijy  the  E.xecutive  Board  until  the  • 
next  regular  or  special  meeting  of  the  War  Service  Commit- 
tee. 

Vacancies  in  the  Executive  Board  may  be  created  by  a 
two-thirds  vote  of  the  members  of  the  War  Service  Com- 
mittee present  at  a  regular  meeting  and  may  be  filled  by 
them  when  created. 

fi.  The  Execiltive  Board  shall  elect  annually  by  ma- 
jority vote  to  serve  one  year,  a  president  of  the  War  Service 
Committee,  who  shall  be  chairman  of  the  Executive  Board, 
and  shall  also  elect  a  vice  president  and  treasurer  of  the  VVar 
Service  Committee,  and  these  ofliccrs  shall  serve  without 
salary. 

7.  The  Executive  Board  shall  appoint,  to  serve  during 
their  pleasure,  an  assistant  to  the  president  and  fix  his  com- 
pensation. He  shall  be  the  staflf  representative  of  the  president 
and  of  the  War  Service  Committee.  Subject  to  the  approval 
of  the  Executive  Board,  or  of  such  committee  as  they  may 
establish  for  administrative  supervision,  he  shall  provide, 
maintain  and  conduct  offices,  facilities  and  staflf  and  shall 
cause  the  Board  or  its  committees  to  be  provided  aid  in 
their  inquiries  and  negotiations  and  to  be  furnished  reports 
upon  subjects  with  which  they  are  to  deal,  and  staff  service 
in  framing  and  declaring  policies.  He  shall  cause  members 
of  the  federated  bodies  to  be  provided  with  means  and  ad- 
vice for  prompt  consideration  of  matters  which  they  desire 
to  have  considered  by  the  Executive  Board,  or  for  prompt 
action  insofar  as  such  matters  involve  precedents  already 
adopted  by  the  Board,  and  he  shall  in  general  be  charged 
with  the  promotion  of  the  aims  of  the  organization  and  the 
co-ordination  of  its  constituents  for  results. 

8.  The  War  Service  Committee  shall  meet  on  the  first 
Monday  in  November.  1918,  and  quarterly  thereafter,  and 
not  less  than  ten  days'  notice  shall  be  given  of  the  place  and 
hour  of  each  such  meeting.  One  of  such  meetings  shall  be 
designated  as  the  annual  meeting  and  the  Executive  Board 
may  arrange  for  such  larger  attendance  of  representatives 
of  the  member  associations  as  they  deem  fit.  without  how- 
ever, changing  the  ratio  of  voting  as  hereinbefore  provided. 

9.  The  Executive  Board  shall  maintain  facilities  for  con- 
tinuous communication  with  the  individual  members  of  the 
several    trades   and    occupations    through    the    mcinber   asso- 
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iJaliims  .-iiul  shall  provido  that  the  Hoard  shall  at  all  times 
kunw  wliat  are  the  practical  problems  and  needs  in  the  sev- 
eral regions,  that  the  mend)ers  of  the  Federation  everywhere 
may  know  accurately  and  promptly  what  the  War  Service 
Committee  is  doinR  and  prepared  to  do,  and  that  all  concern- 
ed may  have  convenient  means  of  co-operation  for  the  com- 
mon end. 

10.  The  War  Service  Committee  may  pass  By-Laws  ne- 
cessary and  proper  to  carry  these  .Articles  of  .Association  in- 
to efifect,  inckidin(.{  power  to  fix  the  dues. 

11.  In  the  case  of  such  industries  which  now  have  or 
later  may  establish  individual  War  Service  Committees  to 
delesates  from  meinber  associations  representing  such  indus- 
tries shall  in  appointinf>:  the  three  delcjjates  to  conventions 
of  the  federation  select  at  least  two  of  such  dclcRates  from 
members  of  the  individual  War  Service  Committee  then  re- 
Ijresentinfj  that  industry. 

la.  These  .\rticles  of  .\ssociation  may  be  amended  by 
the  War  Service  Committee  by  a  two-thirds  vote  of  those 
I)resent  at  a  rcRular  or  special  meetiufr.  notice  of  proposed 
change  beinK  Riven  in  writing  twenty  days  before  such 
meetins  to  every  member  of  the   War  Service  Committee. 


President  of  National  Federation  of  Building 

Industries  Points  Out  Advantages 

of  Organization 

THF,  National  l-'cdcTation  of  Huilcliiip;  Industries 
recently  formed  in  the  United  States  is  an 
org^anization  very  similar,  apparently,  to  that 
which  is  now  pro])osed  for  Canada,  in  connec- 
tion with  whicli  the  building;  interests  are  meeting 
in  convention  in  Ottawa  on  November  26,  27,  28.  The 
president  of  this  organization  is  Mr.  iMMiest  'P.  Tri<jo-, 
vicc-])residcnt,  John  Lucas  iS:  Co.,  I'hiladelphia.  I'eel- 
iiip  that  his  experience  would  be  of  value  to  the  Can- 
adian building  industries,  we  recently  wrote  Mr.  Trigg 
for  any  suggestions  which  he  th<iught  might  be  of 
value  to  Canadians  in  their  coining  convention,  one  of 
the  paragra])hs  of  our  letter  being  as  fi:)llo\vs: 

"Would  you  be  good  eiiDUgh  to  write  us  a  brief 
outline  of  the  organization  and  ])urposes  of  your  l-'ed- 
eration,  such  as  might  be  useful  to  our  Canadian  build- 
ing men  in  their  deliberations  at  CJttawa  ?  I'eriiaps. 
at  the  same  time,  you  might  offer  a  word  of  advice  and 
encouragement,  based  on  the  results  achieved  and  ex- 
])erience  gained  since  the  formation  of  your  own  or- 
ganization." 

We  have  a  very  helpful  and  promi)t  reply  from  Mr. 
Trigg,  which  throws  a  good  deal  of  light  on  the  cir- 
cumstances surrounding  and  following  the  organiza- 
tion of  the  building  industries  in  the  United  States. 
Particularly  noticeable  is  the  formation  of  an  execu- 
tive board  in  Washington,  acting,  presumably,  in  an 
advisory  capacity  to  the  government  on  any  matters 
afYecting  the  industry.  Mr.  Trigg's  letter  rutis  as  fol- 
lows : 
I'.ditor  Contract   Record, 

Toronto,  Ontario : 
Our  Federation  was  the  result  of  a  realization  of 
the  unfortunate  situation  in  wiiich  the  Building  In- 
dustry, more  perhaps  than  any  other  industry,  found 
itself  at  the  outbreak  of  the  war.  We  were  so  disor- 
ganized as  to  fall  short  of  the  full  measure  of  useful- 
ness which  might  liave  been  e.\pecte<l  from  organiza- 
tion and  full  knowledge. 

.\  big  industry  making  heavy  demands  upon  cap- 
ital, labor,  materials  and  transi)ortation,  we  were  the 
obvious  target  for  measures  of  economy.  Without  a 


common   licad  and   a  common  iiioijth|)ici'         •    'vere 
at  the  mercy  of  conditions. 

During  the  last  two  months,  we  have  had  an  Exe- 
cutive Board  spending  much  time  in  Washington. 
We  are  working  in  close  contact  and  full  acc<»r<l  with 
the  Non-War  Construction  .Section  of  the  Industries 
Board,  our  relations  with  whom  may  perhaps  best  be 
exi)ressed  in  the  word.s  of  Chairman  McLennan  of  that 
Section.    He  said : 

"I  will  not  undertake  to  submit  to  you  every  pro- 
posed measure  which  you  may  think  affects  your  in- 
terests, but  I  shall  be  glad  to  confer  with  you  on  any 
proposed  measure  which,  in  my  judgment,  would  af- 
fect the  building  industry  as  a  whole. 

"1  will  not  promise  to  act  upon  all  of  your  sugges- 
tions, but  from  i)ast  experience  I  feel  sure  that  if  you 
do  not  convince  mc  I  will  convince  you,  .so  that  what- 
ever is  done  will  be  done  by  mutual  agreement." 

In  accordance  with  the  policy  thus  outlined  we 
have  made  such  suggestions  as  would  in  some  case.s 
mitigate  needless  hardships,  and  in  all  cases  tend  to 
give  a  constructive  and  encouraging  tone  to  official 
bulletins  and  circulars;  to  lay  less  stress  njKin  the 
things  which  were  not  to  be  done  and  more  upon  those 
things  which  it  was  expedient  sh<nild  be  done.  All 
this  was  of  considerable  benefit  to  the  industry. 

Now  the  work  before  us  is  reconstruction.  We 
have  been  consumed  with  regret  for  our  lack  of  pre- 
jjaredness  for  war.  The  be.st  use  of  regrets  is  to  keep 
them  sufficiently  in  mind  to  avert  similar  regrets  in 
future. 

We  have  called  a  meeting  at  Atlantic  City  in  con- 
junction with  the  War  Service  and  reconstruction 
conference  of  the  Chamber  of  Commerce  of  the  United 
States.  I  can  best  i)Iace  bef(ire  you  our  plan  by  en- 
closing a  draft  of  programme,  which  indicates  in  a 
general  way  our  proposed  line  of  effort.  If  this  should 
afford  any  suggestion  to  your  industry,  I  shall  be 
most  ha])py. 

I  take  ])leasure  in  extending  to  your  Executive 
I'oard.  or  other  representatives  of  your  organization, 
an  invitation  to  attend  our  meeting,  at  the  Hotel 
Traymore,  Atlantic  City,  New  jersey,  December  7th. 
It  is  a  one-da}-  meeting  and  speech  making  will  he 
reduced  to  a  mininnini,  but  our  proceedings  may  \k}>- 
sibly  be  of  interest. 

If  such  attendance  should  be  decided  upon,  it  would 
be  well  to  give  me  prompt  notice,  in  order  that  I  may 
take  steps  towards  securing  hotel  accommodation  for 
you,  as  there  will  be  several  thousand  in  attendance 
at  the  Chamber  of  Commerce  meeting  which  bejrins 
December  ,Vd  and  lasts  throughout  the  week 

With  best  wishes  to  the  Canadian  indu.-i;  .  .  . 
success  in  its  efforts  in  this  great  work.  I  have  the 
honor  to  remain 

Sincerely  yours. 
(Signed)  '     Ernest  T.  Trigg, 

I'roident. 
Philadelphia,  Pa.,  Nov.  14,  '18. 


The  name  of  the  Tiffin  Waggon  Company  is  known 
the  world  over  and  |)erhaps  no  less  that  of  its  worthy 
vice-president  and  general  manager,  Mr.  William  K. 
Shelly.  Mr.  Shelly's  many  friends  throughout  Canada 
will  regret  to  learn  of  his  death  on  November  4th,  at 
his  home  in  Tiffin.  He  was  74  years  of  age  and,  up  to 
the  last,  one  of  the  most  aoti\  i-  liii^in«-s<  nien  in  hi*  dis- 
trict. 
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The  Reconstructed  Plant  of  the  Quaker  Oats 
Company  at  Peterboro,  Ont. 


THE  construction  work  on  the  new  plant  for  the 
Quaker  Oats  Co.,  at  Peterboro,  Ont.,  has  been 
completed  and  provides  increased  accommoda- 
tion to  that  furnished  by  the  plant  which  was 
destroyed  by  fire  December  11,  1916. 

The  fire  at  the  Quaker  Oats  Company's  plant  will 
be  readily  recalled.  It  started  about  10.45  a.m.,  by  an 
explosion  in  the  dry  house,  but  the  exact  cause  of  the 
explosion  has  never  been  determined.  The  fire  spread 
rapidly  through  the  mill  and  by  11  a.m.  practically  the 
whole  plant  was  ablaze.  The  fire  was  so  intense  that 
bricks  ran  like  molasses  and  metal  machinery  was  a 
molten  mass.  The  intense  heat  was  the  longest  sus- 
tained on  record  and  the  concrete  was  completely  de- 
hydrated. An  exhaustive  report  on  this  fire  was  pub- 
lished in  the  "  Contract  Record"  of  February  21,  1917. 

The  lay-out  of  the  new  plant  extends  in  a  general 
northerly  and  southerly  direction  on  the  site  occupied 
by  the  destroyed  buildings.  The  buildings  comprise 
warehouses  numbers  1  and  2,  package  building,  oat 
meal  mill,  cleaner  and  dryer  buildings,  puffed  goods 
building,  feed  mill,  flour  mill,  workhouse,  track  shed, 
scale  shed,  storage  tanks,  boiler  house  and  pump  house, 
also  a  sub-station.  The  block  plan  illustration  shows 
the  location  of  the  various  buildings,  roads,  railway 
sidings,  etc.  The  east  group  of  buildings  are  of  heavy 
timber  and  brick,  standard  mill  construction,  with  the 
exception  of  the  dryer  section  of  the  oatmeal  mill, 
which  is  of  structural  steel  and  re-inforced  concrete 
construction.  The  boiler  house  and  pump  room  have 
concrete  girders  and  concrete  roof  slab  carried  on  brick 
exterior  walls. 

Old  Stack  Utilized 

The  old  stack  was  left  standing  after  the  fire.  This 
was  retained  by  enlarging  and  reinforcing  the  founda- 


tion and  putting  a  concrete  jacket  around  the  base  up 
to  the  boiler  house  roof  line  and  then  veneering  the 
chimney  with  one  course  of  brick.  The  old  top  corbel 
was  removed  and  the  height  of  the  chimney  was  in- 
creased 50  ft. 

The  west  group  of  buildings  are  all  of  reinforced 
concrete  construction,  including  the  storage  grain 
tanks,  the  elevator  workhouse,  fiour  mill,  feed  mill, 
puffed  goods  plant,  warehouse  number  2,  and  electric 
sub-station. 

The  decision  as  to  the  style  of  the  structures  to  be 
used  in  the  different  groups  of  buildings  was  deter- 
mined by  the  available  supply  and  time  of  delivery  of 
concrete  materials  and  timber. 

It  was  found  that  timber  could  be  obtained  if  cars 
were  available  to  load  it  on.  To  ensure  delivery,  the 
contractors  purchased  outright  a  sufficient  number  of 
second  hand  cars  and  by  this  means  secured  prompt 
delivery  of  the  timber  for  the  mill  construction  section. 

The  concrete  material  supply  was  very  limited,  and 
it  was  necessary  for  the  contractors  to  rent  two  gravel 
pits  and  operate  them  themselves.  They  hauled  by 
four  motor  trucks  from  one  pit  a  distance  of  two  miles 
and  from  another  pit,  by  team,  a  distance  of  about  one 
mile. 

All  of  the  gravel  was  passed  through  a  crusher  and 
held  in  storage  bins  over  the  mixer  at  the  main  plant  in 
which  the  bulk  of  the  concrete  was  mixed. 

Clearing  Site. 

The  wrecking  and  clearing  up  of  the  site  started  in 
June  and  required  two  months'  time  on  the  east  group 
of  buildings  and  five  months  in  the  west  group. 

Warehouse  No.  2  is  eight  stories  and  basement.  It 
is  of  reinforced  concrete  and  the  fiat-slab   system  of 
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Longitudinal  and  cross  sections  through  plant. 
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instnuuioii  IS  used.  1  lie  various  storey  heights  arc: 
hascmciU,  11  ft.  0  in.;  first  to  fourth,  12  ft.  0  in.;  fifth 
to  seventh,  14  ft.  0  in.;  cif,'hth,  12  ft.  0  in.  All  floors 
are  designed  for  a  live  load  of  250  lbs.  ])er  s(|uare  foot, 
'i'lie  corn  flakes  and  puffed  goods  building  is  of  re- 
inforced   concrete   ruifl    is   eigllt   storeys    and    basement 


Warehouses  Nos.  1  and  2 

high.  Tfie  first,  second  and  third  floors  arc  of  flat  slab 
construction,  all  other  floors  being  of  beam  and  girder 
construction.  The  various  storey  heights  are:  base- 
ment, 11  ft.  0  in. ;  first,  second,  third  and  fourth,  12  ft. 
0  in. ;  fifth,  sixth  and  seventh,  14  ft.  0  in. ;  eighth,  16  ft. 
0  in.  rioor  loads  are:  first  and  second,  250  lbs.  per 
sq.  ft.;  third,  200  lbs.;  fourth  to  seventh,  175^1bs. ;  and 
eighth,  150  lbs. 

The  feed  mill  is  of  reinforced  concrete  and  is  of  the 
same  type  and  designed  for  the  same  floor  loads  as 
the  puffed  goods  building. 

The  flour  mill  is  of  reinforced  concrete  and  is  nine 
storeys  and  basement.  The  first,  second  and  third 
floors  are  flat  slab  type  of  construction,  and  the  other 
floors  are  of  the  beam  and  girder  type.  The  height  of 
the  various  storeys  arc:  basement,  11  ft.  0  in.;  first  to 
third,  12  ft.  0  in. ;  fourth  to  seventh,  14  ft.  0  in.  ;eighth, 
16  ft.  0  in.;  ninth,  13  ft.  4  in.  The  first  and  second 
floors  are  designed  for  a  live  load  of  250  lbs.  per  sq.  ft. ; 
third,  200  lbs';  fourth  to  eighth.  175  lbs.;  ninth,  150 
lbs. 

'J'he  workhouse  is  five  storeys  and  basement  in 
height.  The  basement  is  13  ft.  6  in.;  first  floor,  20  ft. 
0  in.;  second  or  bin  floor,  75  ft  0  in.;  third — also  bin 
floor,  29  ft.  6  in. ;  the  fourth  or  scale  floor,  31  ft.  0  in. ; 
fifth,  11  ft.  Oin.  The  first  floor  is  designed  for  a  live 
load  of  200  lbs.  per  sq.  ft.  and  all  of  the  other  floors  for 
a  load  of  100  lbs. 

Warehouse  nuiuber  1  and  the  package  building  are 
of  mill  construction,  the  joists  running  north  and  south 
on  top  of  the  girders.  It  is  eight  storeys  and  basement. 
The  basement  is  13  ft. ;  the  first  to  seventh  floors,  12  ft. ; 
and  the  eighth  is  11  ft.  6  in.  The  first  floor  is  designed 
for  a  live  load  of  180  lbs.  per  sq.  ft. ;  all  the  other  floors 
for  120  lbs. 

The  oat  meal  mill  and  cleaning  house  is  of  mill 
construction,   the   joists   running   north    and    south    in 
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stii"riv})s.  It  is  nine  storeys  and  basenu-nt.  The  base- 
ment is  13  ft.  0  ill. ;  first  floor,  12  ft.  0  in. ;  second  floor, 
11  ft.  9  in.;  third,  19  ft.  3  in.;  fourth  to  scventli,  14  ft. 
0  in. ;  eighth  floor — oat  meal  section,  14  ft.  0  in. ;  cleaner 
section,  20  ft.  6  in. ;  ninth  floor — oat  meal  section,  16  ft. 
A  in.     The  first  and  second  floors  are  desisfned  for  a 


sliding  (ir  swing  doors  cannot  be  used,  rolling  steel 
doors  with  a  fiisijjlc  link  have  been  installed. 

.Steel  .sash  has  been  used  throughout  and  ample 
ventilation  has  been  ])rovided  varying  from  40  per  cent, 
to  100  per  cent,  ventilation. 

The  shipping  and  elevator  door  jambs  are  protect- 
ed with  angle  iron  corners  and  the  sills  are  formed  of 
checkered  steel  plates  grouted  into  the  concrete  .sill. 

The  shipping  doors  are  covered  by  canopies  of 
structural  steel  with  a  reinforced -concrete  roof  slab. 


live  load  of  180  lbs.  per  sq.  ft.:  all  of  the  other  floors 
for  a  load  of  120  lbs.  per  s(|.  ft. 

The  first,  second  and  third  floors  of  the  dryer  build- 
ing are  of  reinforced  concrete.  The  other  floors  are 
of  concrete  and  structural  steel.  It  is  nine  storeys  and 
basement  in  height.  The  basement  is  13  ft.  0  in.;  first 
floor,  12  ft.  0  in.;  second  floor,  11  ft.  9  in.;  third,  10  ft. 
3  in.;  fourth,  fifth  and  sixth,  14  ft.  0  in.;  seventh,  11  ft. 
0  in. ;  eighth,  9  ft.  0  in. ;  ninth,  14  ft.  6  in. 

Fire   Protection. 

A  sprinkler  system  is  installed  throughout  the  plant 
and  pressure  is  secured  by  means  of  a  pressure  tank 
carried  on  a  structural  steel  tower  on  top  of  the  work- 
house. Fire  pimips  are  also  installed  and  constant  high 
pressure  is  assured  throughout  the  system. 

The  important  feature  of  fire  prevention  and  pro- 
tection has  been  given  most  careful  consideration.  ,\11 
door  openings  are  protected  by  fire  doors  and  where 


Grain  storage  tanks— old  and  new. 

The  stairs  and  elevators  have  been  installed  in  fire- 
proof stair  and  elevator  towers,  all  entrances  of  which 
are  protected  with  fire  doors  of  the  most  modern  type. 
A  stand  pipe  and  industrial  fire  hose  are  also  provided. 

Ample  lavatory  accommodation  has  been  provided 
and  provision  has  been  made  for  any  possible  future 
extensions.  All  interior  partitions  are  of  4  in.  hollow 
tile. 

The  stairs  are  of  iron,  reinforced  concrete  and  wood, 
with  hand  rails  of  gas  pipe. 

The  roofing  is  of  felt  pitch  and  gravel.    The  roofing 
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turned  u])  into  tlic  jiarapcl  ami  >ecinc<l  in  phiic  willi 
cement  grout.  The  Hashing  is  all  of  juinho  weight. 
The  roof  is  well  drained  to  e.xtni  heavy,  well-protected 
roof  hoppers.    All  roof  drainage  is  inside. 

Grain  Storage  Tanks 

The  grain  storage  tanks  are  constructed  of  rein- 
f(5rccd  concrete.  Reference  to  the  block  plan  will  show 
that  the  old  tanks  have  been  retained.  The.se  were 
practically  uninjured  by  the  fire  and  were  easilly  re- 
paired. The  new  tanks  were  erected,  as  shown  in  the 
plan,  in  continuation  of  the  line  of  existing  tanks. 

The  east  and  west  groups  of  Iniildings  are  connected 
by  means  of  several  bridges  and  tunnels. 

The  power  plant  consists  (jf  three,  200  h.p.,  .\llis- 
Ghalmers,  water-tube  boilers,  and  a  75  h.j).  Sterling 
boiler.  The  l)oiler  house  e(iuipment  is  most  modern  in 
every  resi)ect. 

Hoth  Cirand  Trunk  Railway  and  Canadian  Pacific 
l^ailway  sidings  furnish  the  ])lant  with  excellent  ship- 
ping facilities. 

All  of  the  buildings  were  completed  between  .August 
and  December,  1917,  except  warehouse  No.  2,  which 
was  constructed  in  191S.  The  total  cost  of  the  struc- 
tural work,  exclusive  of  any  machinery  or  manufac- 
turing equiimuMit,  anioimted  to  $1,500,0(X). 

The  new  plant  was  designed  by,  and  the  construc- 
tion work  carried  out  by,  the' Canadian  T.eonard  Con- 
struction Cax,  Limited,  contractors  and  engineers,  rif 
New  York,  Chicago  and  I'eterboro,  ()nt. 


and  loo>el_\  packed  at  it.-  end>  tlieie  !-■  coii>i<lfrable 
tensile  strain  at  tfip,  and  when  it  is  properly  ])acked  at 
its  ends  and  loosely  packed  at  its  center  there  is  a  com- 
pressive instead  of  a  tensile  strain  at  top,  and  at  l>ottom 
a  tensile  instead  of  comj)res.sive  strain.  The  bending 
moment  therefore  ix  ninch  greater  in  cither  of  the  two 


Resilient  Chairs  and  Reinforced  Concrete 
Ties  for  Railway  Track 

Till'",  latest  t}pe  oi  concrete  sleeper  brought  to 
notice  has  the  ])romise  of  being  a  success,  and 
deserves  to  be,  considering  the  careful  mathe- 
matical investigation  made  of  the  various  stresses  it  is 
subjected  to  when  designing  it.  Mr.  I.ouis  Green,  of 
the  East  Indian  Ry.,  has  been  working  at  it  in  collal)- 
oration  with  i\Ir.  R.  St.  (ieorge  Moore,  of  Westminster, 
since  1912,  and  it  has  recently  been  tried  out  on  the 
East  Indian  Ry.  With  a  knowledge  of  the  inherent 
defects  found  in  concrete  sleci)ers  previously  designed, 
they  set  themselves  to  solve  four  main  difficulties  in 
the  ])robIem,  viz.:  (1)  to  (jbtain  resilience,  if  ])ossiblc, 
e([ual  to  that  of  the  wooden  sleei)er  and  ca.st-iron  chair 
combination;  (2)  improve  the  connection  between  the 
chair  and  the  feiro-concrete  block;  (,?)  scientifically 
arrange  the  reinforcement  to  meet  the  strains  due  to 
variations  in  the  packing  of  the  road;  (4)  increase 
facilities  for  handling.  The  illustrations,  Eigs.  1  and  2, 
show  a  chair  and  sleei)er  in  combination  with  a  bull- 
headed  rail.  The  chair  is  made  of  wrought  steel  plate 
forming  a  sus])ension  loop;  it  is  4  in.  wide  and  I'j  in. 
thick  :  there  is  a  tendency  for  the  jaw  to  close  slightl\' 
when  the  chair  is  dei)ressesd,  but  it  sjjrings  back  im- 
mediately the  pressure  is  removed.  The  feet  of  the 
chair  enter  iivto  direct  comliination  witii  the  reinforce- 
ment, thus  allowing  of  the  resolution  of  the  forces  in 
the  chair  directly  into  the  lines  of  reinforcement  pro- 
vided for  each  specific  strain.  The  tlistribution  of  the 
stresses  in  the  reinforcement  is  determined  largely  by 
the  packing  of  the  sleeper,  and  as  consideration  has  to 
be  given  defective  packing  it  results  that  the  total 
amount  of  reinforcement  is  considerably  more  than 
would  be  needed  for  a  jjerfectly  i)acked  sleeper.  ()1>- 
viously,  when  a  sleei)er  of  this  kind  is  uniformly  packed 
under  a  rail  there  is  very  little  tensile  strain  on  its  top 
reinforcement,  when  it  is  |)roperly  i)acked  in  its  center 


K  11.  2 

latter  case.-^  than  u  hen  the  ski  pi  i  m.ii-  uiiM"i  uus  ••n 
the  ballast.  The  reinforcement  has  for  this  reason  been 
designed  to  resist  the  maxinuim  combined  stresses 
which  would  be  caused  by  the  standard  wheel-load 
when  the  sleeper  is  bearing  unevenly  on  the  ballast. 
On  Eigs.  1  and  2  the  lower  tension  members  are  mark- 
ed e,  e,  e.  The  upper  tension  members  are  marked 
f,  f,  f.  The  direction  tensions  from  the  chair  are  taken 
by  n  and  g.  The  tension  caused  by  the  transverse 
bending  moments  are  taken  by  b,  1>,  b.  To  these  must 
be  added  the  top  and  bottom  members  of  the  side 
frames  d,  d,  d.  As  will  be  seen  from  the  illustrations 
the  sleepers  are  in  two  halves  connected  by  a  tie  rod 
which  is  attached  to  the  chair  by  ordinary  gibs  and 
cotters. 

In  the  first  designed  imttcrn  the  chairs  were  made 
6  in.  wide  of  3/8-in.  plate ;  these  were  tried  on  the 
Shalimar  Branch,  where  11  slee])ers  were  laid  on  Jan. 
25,  1914.  They  have  stood  very  well  and  have  even 
come  out  of  a  derailment  with  only  trifling  injury  when 
it  is  believed  the  D.  O.  sleepers  with  which  the  Shali- 
mar line  is  laid  would  have  been  nmch  more  seriously 
damaged  and  would  have  caused  obstructions  to  traffic. 
Soon  after  the  same  type  of  chairs  and  sleepers  were 
tried  in  Howrah  freight  yard  and  broke  n|)  badly;  on 
examination  it  was  concluded  that  the  wires  could  not 
safely  take  the  tensile- strains  imposed  by  the  bending 
moments  and  horizontal  components  of  the  load,  there 
were  besides  bad  joints  in  the  reinforcement  and  bad 
si)acing  of  upper  and  lower  members.  After  these 
failures  a  further  investigation  was  made  of  the  stresses 
in  the  sleepers  and  the  design  somewhat  nio<lified.  On 
Nov.  24,  1914,  and  Jan.  20,  1915.  70  of  the  improved 
type  were  laid  on  the  third  line  between  Konnagar  and 
Rishra  stations,  where  the  speed  limit  of  passenger 
trains  is  30  miles.  They  kci>t  well  and  the  road  was 
reported  to  be  easy  running  and  easily  maintained.  In 
May.  191  .S,  they  were  moved  into  the  main  line,  where 
the  speed  of  trains  sometimes  reaches  (iO  tniles  an  hour. 
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The  Government  Inspector,  reporting  on  them  in  1917, 
said:  "The  reinforced  concrete  sleepers  referred  to  in 
paragraph  5  of  last  year's  report  were  examined  and 
found  to  have  stood  another  year's  traffic  very  well. 
These  sleepers  were  said  to  cost  only  Rs.  6-8  for  flat- 
footed  rails  and  Rs  7-8  for  double-headed  rails,  in- 
cluding fastenings.  A  vibrating  table  has  been  received 
for  making  these  sleepers.  When  the  first  cost  and 
probable  life  are  taken  into  account  it  looks  as  if  these 
sleepers  would  drive  wooded  and  metal  sleepers  out 
of  the  market."  Up  to  the  present,  of  course,  there  are 
no  data  available  for  estimating  the  life  of  these  sleep- 
ers, but  it  is  believed  they  will  last  from  20  to  30  years. 
On  this  basis  a  comparison  is  made  as  follows  of  the 
cost  per  mile  per  annum  of  certain  kinds  of  sleepers : 

(a)  Wooden  sleepers  at  7s  each,  with  cast  iron  chairs 

3.11  square  ft.  bearing  area  and  12  years'  life, 

cost  per  annum   ...  ■ £137.30 

(b)  Wooden  sleepers  at  5s  each,  with  cast  iron  chairs 

3.11  square  ft.  bearing  area  and  12  years'  life, 

cost  per  annum 100.99 

(c)  Cast   iron   pedestal   sleepers,   with   wrought   iron 

tie-bars  2.75  sq.  ft.  bearing  area  and  30  years' 


life,  cost  per  annum 109.50 

(d)  Ferro-concrete  sleepers  with  wrought-iron  chairs 

and   tie-bars,   3.9   sq.    ft.    bearing   area   and   20 

years'  life,  cost  per  annum 97.07 

(e)  Ferro-concrete  sleepers  with  wrought-iron  chairs 

and    tie-bars,   3.9    sq.    ft.    bearing   area    and    30 

years'  life,  cost  per  annum 79.80 

Chairs  for  flat-footed  rails  have  little  resilience  by 
virtue  of  their  shape,  but  this  difficulty  has  been  over- 
come effectively,  as  proved  by  the  trials,  by  making 
the  table  of  the  chair  longer  than  the  width  of  flange 
of  the  rail.  The  attachments  consists  of  a  bolt  with  a 
square  nut  and  a  spring  washer,  the  nut  is  made  to  lie 
close  against  the  tie-rod  and  therefore  cannot  turn. 
The  spring  washer  provides  the  necessary  elasticity  in 
the  attachment.  "Where  it  is  desired  to  insulate  one 
rail  from  the  other  for  the  purpose  of  using  the  rails 
as  conductors  for  electric  currents  for  signalling  pur- 
poses, special  tie-rods  with  a  central  insulating  device 
can  easily  be  substituted  in  the  case  of  either  bull- 
headed  or  flat-footed  rails.  The  inventors  have  patent- 
ed the  sleepers  and  chairs  here  described. 


The   Setting   Process  in  Lime    Mortars   and 

Portland  Cements 


By  Cecil  H.  Desch 


THE  hardening  of  a  simple  lime  mortar,  composed 
only  of  slacked  lime  and  sand  with  water,  is  a 
mere  process  of  desiccation.  The  calcium 
hydroxide  forms  an  apparently  structureless 
mass,  which  may  be  either  colloidal  or  minutely  cry- 
stalline, and  the  cohesion  of  this  mass  furnished  the 
necessary  strength.  The  sand  merely  prevents  the 
cracking  which  would  otherwise  take  place  during  the 
contraction  on  drying,  by  sub-dividing  the  lime  into 
thin  layers.  As  time  goes  on  the  calcium  hydroxide 
may  recrystallize  to  a  certain  extent  while  those  por- 
tions of  the  mass  which  come  into  contact  with  the 
atmosphere  may  be  converted  into  the  crystalline  car- 
bonate, but  neither  of  these  changes  is  essential  to  the 
hardening  of  the  cement.  There  is  no  chemical  reaction 
between  the  lime  and  the  .sand.  On  the  other  hand, 
when  pozzolanic  substances  are  added  to  the  mortar, 
such  as  the  volcanic  earths  of  the  Mediterranean  which 
were  used  by  the  Greeks  and  the  Romans,  the  trass 
and  ground  tiles  which  were  employed  by  the  Rom- 
ans in  the  more  northern  regions,  or  the  burnt  brick 
and  ballast  added  to  this  day  in  India,  a  chemical  re- 
action takes  place  between  the  lime  and  the  active  or 
soluable  silica  which  is  the  essential  constituent  of  all 
pozzolanic  materials,  and  calcium  metasilicate  is  form- 
ed. 

Portland  cement  is  a  more  complex  material.  The 
constitution  of  the  clinker  has  been  established  by  the 
brilliant  investigations  of  the  Geophysical  Laboratory 
stafif,  at  Washington.  The  compounds  which  are  or 
may  be  present  are  tricalcium  silicate,  3CaO,Si02;  cal- 
cium orthosilicate,  2CaO,SiO!;  tricalcium  aluminate, 
3CaO,AhO»;  pentacalcium  tiraluminate,  5CoO, 
3Ah03;  and  free  lime,  CaO.  Campbell  has  recently 
given  reasons  for  believing  that  tricalcium  aluminate 
is  rather  to  be  regarded  as  a  solid  solution  of  lime  in 
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the  pentacalcium  trialuminatc,  but  this  does  not  mater- 
ially affect  the  present  problem.  Not  more  than  three 
of  the  above-mentioned  compounds  can  be  simultan- 
eously present  in  the  clinker  in  a  state  of  equilibrium, 
but  since  the  components  do  not  reach  the  temperature 
of  fusion  during  the  process  of  manufacture,  it  is  act- 
ually possible  for  small  quantities  of  one  or  more  ad- 
ditional constituents  to  occur  in  commercial  clinker. 
It  does  not  appear,  however,  that  clinker  made  in  a 
rotary  mill  departs  very  widely  froiu  the  state  of 
equilibrium. 

An  examination  of  the  ternary  equilibrium  diagram 
shows  that  the  clinker  will  contain  a  ternary  eutectic, 
there  being  two  such  eutectics  within  the  usual  range 
of  the  composition  of  clinker.  The  microscopical  ex- 
amination of  transparent  sections  of  clinker  does  not 
reveal  the  presence  of  any  eutectic,  but  this  is  simply 
due  to  the  minuteness  of  the  structure,  much  overlap- 
ping occurring  even  within  the  thickness  of  a  thin  sec- 
tion. When,  however,  the  specimen  is  polished  on  one 
surface  only  and  lightly  etched,  as  in  the  examination 
of  metals,  the  eutectic  structure  is  clearly  revealed. 
The  writer  has  published  one  such  photograph,  and 
Mr.  T.  Hattori,  working  in  the  writer's  laboratory,  has 
since  obtained  very  beautiful  eutectic  structure  of 
Japanese  clinker.  The  calcium  aluminate  which  is 
chiefly  present  as  a  constituent  of  this  eutectic  is  con- 
sequently in  a  finely  divided  form,  and  therefore  in  a 
condition  to  react  readily  with  water. 

According  to  the  explanation  of  the  setting  process 
put  forward  by  Le  Chatelier,  in  1887,  the  ground 
cement  reacts  with  water  in  such  a  way  that  the  sili- 
cates and  aluminates  are  hydrolysed,  the  staple  com- 
pounds being  the  hydrated  metasilicate,  CaSiOsZ.SHiO, 
and  a  hydrated  tetracalcium  aluminate,  4CaO,AUO», 
12H-0,  the  excess  of  lime  liberated  by  the  hydrolysis 
forming  calcium  hydroxide.     Microscopical   examiha- 
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tioii  of  the  reactions  of  the  constituents  with  water  led 
to  the  conchision  that  the  process  was  strictly  an- 
alogous with  that  of  the  setting  of  plaster,  an  unstable 
supersaturated  solution  of  the  basic  silicate,  for  ex- 
ample, being  formed  initially,  followed  by  rajiid  cry- 
stallization of  the  stable  phase  in  the  form  of  radiating 
needles.  In  reference  to  this  it  should  be  remarked 
that  the  process  is  largely  dependent  on  the  ratio  be- 
tween solid  and  water,  and  that  in  hydration  experi- 
ments on  a  microscope  slide  the  quantity  of  water  used 
is  relatively  mucli  larger  than  in  the  gauging  of  cement 
in  practice,  and  that  this  fact  ])robably  accounts  for 
certain  discrepancies  recorded  by  different  observers. 

The  alternative  hypothesis  was  proposed  by  W. 
Michaelis,  in  1893,  and  expanded  in  a  later  paper.  On 
this  view,  while  the  chemical  reactions  assumed  are 
those  which  were  shown  to  take  place  by  Le  Chatelier, 
the  physical  conditions  are  supposed  to  be  different 
The  hydrated  metasilicate  is  considered  to  form,  not 
a  mass  of  radiating  crystals,  but  a  gelatinous  mass  or 
gel,  the  gradual  dehydration  of  which  brings  al>out  the 
hardening  of  the  cement  with  time.  The  aluminate 
crystallizes  much  more  readily  than  the  silicate;  but 
even  this  is  regarded  as  forming  a  gel  when  the  solu- 
tion is  sufficiently  supersaturated— that  is,  when  the 
(|uantity  of  water  is  small,  as  in  the  case  in  the  practical 
utilization  of  cement. 

The  presence  of  gelatinous  material  at  an  early 
stage  of  the  setting  process  is  readily  observed.  It  has 
been  photograi)hcd  by  Stern,  and  the  increase  of  size 
of  the  cement  particles  by  absor])tion  of  water  and  con- 
sequent swelling  of  the  gelatinous  sheath  which  forms 
around  them  has  been  described  by  Ambronn,  and  may 
be  readily  confirmed.  According  to  Colony,  a  reaction 
subsequently  takes  place  between  this  early  gelatinous 
material  and  the  remaining  constituents  of  the  cement, 
and  a  secondary  aniorjjhous  product  is  formed,  the 
desiccation  of  which  is  the  cause  of  the  hardening.  At 
a  later  stage  crystals  of  calcium  hydroxide  calcite.  and 
zeolites  make.'    their  appearance. 

An  attempt  to  distinguish  between  the  various  pos- 
sible colloidal  i)roducts  has  been  made  by  Keisermann, 
using  the  method  of  staining  with  organic  dyes.  The 
results  indicate  that  the  gelatinous  sheath  consits  of 
calcium  metasilicates,  which  compound  also  occurs  in 
the  form  of  small  needles,  while  the  calcine  hydroxide 
and  aluminate  assume  the  crystalline  form.  These 
staining  results  with  colloids  depend  largely  on  the  con- 
centrations of  the  substances  concerned,  and  the  writer, 
possibly  not  workiing  under  precisely  similar  condi- 
tions, has  not  succeeded  in  confirming  all  of  Keiscr- 
mann's  results.  The  dependence  of  the  observations 
of  the  size  of  grain  has  been  pointed  out  by  Wetzel. 
Other  experiments  in  which  stains  were  u.sed  led 
Blumenthal  to  the  conclusion  that  the  metasilicate  and 
aluminate  were  first  formed  in  a  crystalline  condition, 
so  that  the  cement  sat  like  plaster,  but  that  a  colloidal 
gelatinous  silicate  was  subsequently  formed,  and 
strengthened  the  mass  by  binding  the  crystals  together 
and  filling  the  pores. 

The  process  of  setting  of  the  individual  constituents, 
as  well  as  of  commercial  clinker  and  artificial  mixtures, 
has  been  examined  in  great  detail  in  the  laboratories 
of  the  U.  S.  Bureau  of  Standards.  The  staining  method 
has  been  applied  as  a  means  of  identification,  and  the 
hydration  has  been  followed  under  various  conditions 
of  temperature  and  jiroportion  of  water.  The  general 
conclusion  is  that  the  initial  .set  is  due  to  the  hydra 
tion  of  the  aluminates,  and  that  the  only  stable  hyd- 


rated aluminate  is  the  tricalcium  salt,  the  water  con- 
tent of  which  is  variable.  Either  the  5.3  compound 
or  monocalcium  aluminate,  if  present,  undergoes  hy- 
drolysis, and  the  tricalcium  salt  is  formed  together 
with  free  alumina,  the  latter  separating  in  a  colloidal 
hydrate  fcjrm.  In  presence  of  an  excess  of  water  the 
|)roduct  may  be  crystalline,  as  in  Le  Chatelier's  orig- 
inal experiments,  but  with  a  restricted  supply  of  wa- 
ter an  impervious  layer  of  the  amorphous  mater- 
ial may  be  formed,  retarding  the  further  action  of  wa- 
ter. The  silicates  are  hydrated  much  more  slowly,  the 
products  being  calcium  hydroxide  and  an  amorphous 
jelly  of  hydrated  silicate.  The  hydroxide  may  be  crys- 
talline or  amorphous,  according  to  the  concentration 
and  to  the  rate  of  hydration.  The  hydrolysis  of  the 
silicates  is  even  considered  to  proceed  so  far  that  gel- 
atinous silica  is  liberated.  The  subsequent  conversion 
of  a  part  of  the  gelatinous  mass  into  crystals  is  con- 
sidered to  result  rather  in  a  loss  than  in  a  gain  of 
strength. 

It  would  appear  that  conclusions  based  on  the  ex- 
amination of  mixtures  of  ground  material  with  water 
on  a  miscroscope  slide  must  be  applied  indiscriminate- 
ly to  the  conditions  of  actual  practice.  The  ratio  of 
water  to  salts  is  of  the  utmost  importance  in  deter- 
mining the  nature  of  the  products,  although  the  che- 
mical reactions  may  be  the  same  in  both  cases.  An  at- 
tempt has  been  made  by  Von  Weimarn  to  show  that 
the  pas.sage  from  the  collodial  to  the  crystalline  con- 
dition is  a  continuous  one,  and  that  the  difference  con- 
sists only  in  a  difference  of  size  of  the  particles.  This 
may  be  accejjted  in  the  sense  of  considering  collodial 
materials  as  being  in  such  a  fine  state  of  division  that 
the  surface  forces  are  comparable  in  their  effect  with 
those  which  depend  on  mass.  It  is  then  not  difficult 
to  understand  that  the  degree  of  supersaturation  of 
the  solution  may  determine  whether  the  product  which 
sci)aratcs  shall  have  a  definite  crystalline  form  or 
shall  be  in  the  ordinary  sense  amorphous.  The  real 
nature  of  the  colloidal  condition  has  been  unnecessar- 
ily obscured  by  the  barbarous'  terminology'  which  has 
been  adopted  by  so  many  writers  on  the  chemistry  of 
colloids,  and  especially  by  the  school  of  W.  Ostwald. 

A  final  reference  should  be  made  to  the  action  to 
catalysts  on  the  process  of  setting.  The  subect  has 
not  been  sufficiently  investigated,  and  affords  a  pro- 
mising field  for  research. 


A  reorganization  plan  is  proposed  by  the  bondhold- 
ers' representatives  on  the  directorate  of  the  National 
Brick  Co.  of  Laprairie,  Ltd.  The  idea  is  to  form  a  new 
company  to  be  called  the  Laprairie  &  Delson  Brick 
Co.  Ltd.,  or  some  other  suitable  name.  Up  to  Feb.  28 
last  the  deferred  interest  on  bonds  totalled  $450,936. 
Under  the  reorganization,  the  bonds  outstanding 
would  be  exchanged  into  a  new  issue,  the  scrip  given 
against  deferred  interest  would  be  funded  into  pre- 
ferred stock,  and  the  present  holders  of  the  common 
stock  would  receive  one  share  of  new  stock  for  everj' 
four  shares  of  old.  In  consideration  of  the  concessions 
asked  from  the  bondholders,  the  latter  are  to  be  given 
one  share  of  stock  for  every  $300  par  value  of  their 
bonds,  scrip  and  accrued  interest. 


The  Dominion  Bridge  Company,  Limited,  Montreal, 
has  received  an  order  for  two,  5  motor.  40  ton  capacity. 
fiO  foot  span,  electric  travelling  cranes  from  the  British 
.\merican  Nickel  Corporation,  Limited,  at  Sudbury, 
Ontario. 
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National  Laboratory  for  Industrial  Research 

By  Sir  Richard  T.  Glazebrook*    


THE  idea  of  a  laboratory  devoted  to  industrial 
research  is  by  no  means  novel,  and  the  steps  by 
which  ordinarily  a  scientific  discovery  develops 
into  a  manufacturing  process  are  generally  recog- 
nized. First  and  foremost  we  have  the  research 
student  impelled  by  his  thirst  for  knowledge,  his  desire 
to  penetrate  ever  deeper  into  the  mysteries  of  nature ; 
he  does  not  work  with  the  deliberate  intention  of  mak- 
ing something  of  service  to  humanity.  Faraday's  dis- 
coveries of  electromagnetic  laws  were  at  first  as  useless 
as  the  new  born  babe,  but  had  within  them  that  power 
and  potency  which  has  transformed  the  industry  of  the 
world.  Rontgen,  when  he  discovered  X-rays,  or  J.  J. 
Thomson  when  he  tracked  down  ions  and  corpuscles 
thought  little  of  their  application  to  surgery  and  the 
countless  benefits  they  have  brought  to  suflfering 
humanity. 

There  must  be  institutions  where  research  work  is 
carried  on  for  its  own  sake,  where  men  may  make  dis- 
coveries which  may  revolutionize  and  not  merely  re- 
form the  world,  where  they  may  train  students  in  those 
fundamental  laws  and  principles  which  must  be  at  the 
root  of  every  successful  endeavor  to  apply  science  to 
industry.  But  there  is  a  wide  gap  between  such  homes 
of  science  and  the  works  of  the  manufacturer,  and  it 
is  to  fill  this  that  laboratories  of  industrial  research 
are  needed. 

Abbe  realized  in  1876  that  British  optical  instru- 
ments had  reached  the  highest  development  possible 
until  a  radical  change  was  made  in  the  properties  of 
the  glass  used  for  lenses;  it  took  years  of  patient  labor, 
aided  by  subsidies  from  the  Bavarian  Government, 
before  he  and  Schott  w;ere  able  to  place  Jena  glasses 
on  the  market.  Von  Bayer  discovered  synthetic  indigo 
about  1880,  but  it  was  not  until  20  years  had  passed 
that  the  Badische-Anilirt-Soda-Fabrik  produced  it  on 
a  commercial  scale.  Long  and  patient  inquiry  was 
needed  in  the  great  laboratory  of  the  General  Electric 
Co.,  of  America,  at  Schenectady,  before  the  Coolidge 
tube  was  developed  from  the  original  X-ray  tube.  The 
work  of  the  discoverer  needs  development  and  exten- 
sion before  it  can  be  utilized  by  industry.  This  is  the 
task  of  the  Laboratory  of  Industrial  Research. 

Or,  again,  looking  at  our  problem  from  the  opposite 
side,  a  manufacturer  has  some  c|uestion  to  solve — the 
utilization  of  a  waste  product  which  if  it  were  not  waste 
would  make  all  the  difference  between  commercial 
failure  or  success,  the  discovery  of  a  material  with 
some  special  properties — e.g.,  a  light  alloy  of  great 
strength  at  a  high  temperature — needed  before  a  new 
machine  can  be  completed.  Such  a  man  must  have 
access  to  a  laboratory  fitted  and  equipped  for  the  pur- 
pose with  a  trained  staiif  having  stored  experience  as 
the  result  of  previous  work  or  researches  on  cognate 
questions. 

The  Need  of  Special  Laboratories  for  Research  Work. 

But  it  is  sometimes  urged :  "Why  do  you  need  a 
special  laboratory  for  such  work?  Can  it  not  be  done 
equally  well  in  one  of  the  university  or  technical  college 
laboratories?  It  is  not  enough  to  multiply  and  organize 
these,  to  bring  the  teachers  into  direct  cortact  with  the 
manufacturers  of  their  districts,  and  to  encourage  the 

•From  a  lecture  delivered  at  the  Royal  Institution, 


Students  at  an  early  .stage  to  interest  themselves  in  the 
.scientific  problems  they  will  have  to  solve  later  in  their 
daily  work?"  To  this  my  answer  would  be  that  it  is 
not  enough.  The  primary  work  of  the  professor  is  to 
teach  and  to  advance  knowledge,  -that  of  the  student  is 
to  learn  how  to  research  and  to  apply  his  knowledge. 
The  ])rofessor,  will,  no  doubt,  keep  in  close  contact 
with  the  industry  and  take  his  illustrations  from  the 
manufacturers  of  his  district,  but  before  his  students 
can  usefully  engage  in  industrial  research  they  must 
have  a  thorough  grasp  of  the  principles  underlying  all 
research  and  of  the  methods  of  employing  them.  In- 
dustrial problems  are  usually  too  complex  for  students, 
and,  moreover,  the  answers  are  wanted  too  rapidly  to 
make  them  subjects  of  a  student's  exercise;  he  will 
leai  n  by  failures ;  by  the  inexperienced  the  right  road  is 
only  found  at  last  after  many  tempting  tracks  leading 
nowhere  have  been  vainly  tried.  The  manufacturer 
who  comes  with  a  problem  which  cannot  wait  will  be 
more  sure  to  find  a  solution  if  he  ajjplies  to  men  whose 
daily  work  it  is  to  attempt  such  problems  and  who  have 
the  experience  of  the  past  to  guide  them.  Moreover, 
the  plant  and  equipment  required  is  special ;  the  indus- 
trial research  laboratory  must  be  fitted  on  the  indus- 
trial scale.  A  rolling  mill  is  not  an  adjunct  required 
in  every  technical  school  where  the  principles  of  metal- 
lurgy are  taught,  and  yet  without  a  rolling  mill  the 
study  of  the  light  alloys  at  the  National  Physical 
Laboratory  could  not  have  been  brought  to  the  pitch 
it  has  been.  The  plant  and  equipment  of  an  industrial 
research  laboratory  are  provided  for  the  purpose  of 
ap])lying  science  to  industry.  The  requirements  of 
students  and  the  educational  value  of  the  apparatus 
need  not  be  studied.  There  must,  of  course,  be  many 
specialized  laboratories  of  industrial  research;  much 
more  than  the  National  Physical  Laboratory  is 
required. 

And  now,  turning  to  the  future,  let  us  consider  what 
is  to  be  the  jjosition  of  the  institution  as  a  Central 
Laboratory  of  Industrial  Research.  In  a  lecture  de- 
livered ill  Birmingham,  rather  more  than  a  year  ago, 
shortly  after  Lord  Crewe  had  announced  the  formation 
of  the  Department  of  Scientific  and  Industrial  Re- 
search, I  referred  to  such  laboratories  and  I  wrote : 

There  must  be  more  than  one ;  in  many  cases  an 
industry  can  be  best  served  by  a  laboratory  near  its 
principal  center.  Large  firms,  again,  may  each  prefer 
to  have  their  own  trade  secrets — this  must  be  so  to 
some  extent — and  trade  jealousies  may  interfere  with 
full  co-operation,  but  a  private  laboratory  on  a  really 
sufficient  scale  is  expensive :  too  often  it  becomes  little 
more  than  what  I  have  called  a  works  laboratory  for 
testing  the  products  of  the  factory,  and  for  the  smaller 
firms,  at  least,  the  only  way  to  secure  the  full  advantage 
of  scientific  advance,  is  by  co-operation —co-operation 
in  the  laboratory,  co-operation,  with  specialization  in 
production,  in  the  works  themselves. 

It  has  been  suggested  that  I  wish  to  make  the 
National  Physical  Laboratory  not  merely  a  national, 
but  the  only  bridge  between  science  and  industry.  This 
is  not  the  case ;  let  me  quote,  in  order  tTiat  I  may 
amjilify  them,  the  concluding  words  of  the  lecture: 

"Associations  are  to  l)e  formed  rejiresenting  various 
trades  or  industries ;  the  representatives  of  these  will 
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Scu^^  with  r(.'])rcsciit;itivcs  of  tin-  A(l\iM>iy  (  <iiiiiiiit- 
tcc,  and  otlicr  experts,  questions  needing  scientific  in- 
\estif;:';ition  ;ind,  wfien  these  are  determined,  the  j^rant, 
supplemented  in  most  cases  Ijy  funds  raised  privately 
or  contributed  by  the  industry,  is  to  be  used  to  carry 
tJieni  out.  Such  work  needs  laboratories,  and  it  is  liere, 
it  seems  to  me,  that  the  future  of  the  National  I'hysical 
l-aboratory  lies. 

"Ill  many  cases,  no  doubt,  the  researches  contem- 
]>lated  must  jjo  on  in  sjtecial  lal)oratorics,  arranjjed  and 
e(|uii)])ed  for  the  ])urpose — laboratories  closel)'  con- 
nected with  the  industry  it  is  desired  t(}  help,  situated 
at  the  pfreat  manufacturing  centers  ;  but  there  are  many 
other  researches  of  wide  interest  and  great  im])ortance 
for  which  a  central  laboratory  is  the  jjroper  house,  a 
laboratory  fitted  and  e(|uip])ed  in  an  ample  manner, 
with  a  trained  and  comi)etent  staff. 

The  body  controlling  industrial  science  research 
must  have  access  to  a  lalioratory  in  which  may  be 
studied  the  many  jjroblems  which  do  not  recptire  for 
their  elucidation  ap])liances  of  the  more  specialized 
'works'  character,  or  o]jportuiiities  only  to  be  found  in 
particular  localities;  where  a  statT  is  available,  able 
and  exi)erienced,  ready  to  attack  under  tlic  advice  of 
men  skilled  in  industry,  the  technical  difficulties  met 
ill  applying  new  discoveries  on  a  manufacturing  scale, 
or  to  develop  ideas  which  promise  future  success. 

"Such  a  role  the  Naticjiial  Physical  Laboratory 
should  lie  prepared  to  ])lay,  such  is  the  future  which  1 
trust  may  be  in  store  for  it." 

This  work  has  already  l)een  begun.  The  various 
trades  associations  have  been  formed,  or  are  being 
formed,  for  the  ])romotion  of  research  on  matters  of 
interest  to  the  memljers  of  the  trade. 

Research  for  Trade  Associations. 

The  princi])al  objects  of  an  associaitm,  as  they  would 
be  laid  down  in  the  memorandum  of  association,  may 
be  briefly  summarized  thus : 

(a)  To  promote  research  in  couiKction  with  the 
manufacture  and  use  of by  maintaining  or  sub- 
sidizing existing  laboratories  and  workshops,  or,  if 
necessary,  establishing  and  e(piii)i)ing  laboratories  and 
worksho])s. 

(b)  To  retain  or  em])loy  skilletl  ])rofessional  or 
technical  advisers  in  connection  witli  the  objects  of 
the  association. 

(c)  To  encourage  the  discovery  of,  and  investigate 
the  merits  of,  improvements  which  may  seem  capable 
of  being  utilized  for  the  purpose  of  the  respective  in- 
dustry, and  to  take  out  patents  or  licenses  relating  to 
such  inventions  oi-  ini|)ro\enients  an<!  to  perfect  and 
develo])  them. 

(d)  To  support  or  to  establish  libraries,  collections, 
or  museums  necessary  for  the  |)roniotion  of  the  iiulus- 
tries  concerned. 

(e)  To  publish  or  to  assist  in  publishing  any  litera- 
ture, statistics,  or  information  relating  to  the  subject 

of that  may  be  of  \alue  to  members  of  the 

association. 

(f)  To  promote  in  any  way  desirable  the  education 
of  those  engaged  or  likely  to  be  engaged  in  the  indu.s- 
tries  concerned. 

(g)  To  co-operate  with  other  associations  or  bodies 
ha\ing  objects  bearing  on  the  work  of  the  association. 

(h)  To  apply  to  the  ("lovernment  for.  and  to  acce|)t, 
grants  of  money  and  otiier  assistance  for  the  purpose 
of  the  objects  of  the  association  and  to  discuss  and 
negotiate  with  the  l)e]virtment  of  Scientific  and  In- 
dustrial Research  and  other  Government  de|)artnieut's 


schemes  of  research  and  other  matters  within  the  ob- 
jects of  the  association. 

Each  such  association  will  probaijly  require  its 
own  laboratory  situated,  for  preference,  at  the  center 
of  the  trade  concerned.  This  will  deal  with  the  special 
problems  of  the  trade,  jjroblems  which  need  intimate 
as.sociation  with  works  conditions  for  their  solution 
and  for  which  the  close  sui)ervisioii  of  men  in  works 
is  important. 

Industrial  Problems  That  Can  Best  Be  Dealt  With  in 
Central  Laboratory. 
Hut  there  are  numerous  industrial  problem  -  ,,  ...v.. 
can  best  be  dealt  with  in  a  central  laboratory:  let  mc 
give  some  instances  of  what  I  mean.  Such,  for  ex- 
ample, are: 

(1)  Investigations  into  methods  of  standardization 
or  of  measurement  generally. 

(2)  Investigations  into  the  physical  and  mechanical 
properties  of  materials  used  in  many  trades. 

(3)  Investigations  useful  to  a  trade  which  has  no 
fixed  center,  but  is  widespread  over  a  country. 

Or,  again,  (4)  a  central  laboratory  will  be  of  ser- 
vice as  a  means  whereby  information  as  to  large  ques- 
tions of  general  interest,  investigated  either  at  the 
central  laboratory  itself  or  at  the  local  special  labora- 
tories, may  be  circulated  and  time  savc<I  by  i)lacing 
at  the  disposal  of  any  sjiecial  laboratory  re<|uiring  them 
the  results  obtained  elsewhere. 

Instances  of  Investigations  Useful  to  a  Trade  Which 
Has  No  Fixed  Center. 

A  research  has  been  in  jjrogress  for  some  time  at 
the  laboratory  into  the  heating  of  buried  cables  carry- 
ing electric  currents.  In  connection  with  the  wiring 
rules  committee  of  the  Institution  of  Electrical  En- 
gineers much  has  been  done  to  determine  the  tempera- 
ture to  which  the  cables  used  in  house  wiring  are  raised 
in  various  circumstances,  and  to  fix  the  safer  currents 
to  be  used  in  each  case.  Our  knowledge  of  the  tem- 
perature reached  in  cables  when  buried  in  the  ground 
is  very  scanty  and  somewhat  conflicting;  much  depends 
on  the  nature  of  the  covering  used  to  protect  them,  and 
l)ossibly  sometiiing  on  the  nature  of  the  soil.  Cables 
laid  in  ducts  again  differ  from  those  protected  merely 
by  the  ordinary  forms  of  lead  or  other  covering,  and 
yet  the  life  of  the  insulation  depends  in  great  measure 
on  the  tem])erature  reached  when  the  current  is  flowing 
and  thus  regulates  the  carrying  capacity  of  the  cable. 
Thanks  to  the  co-operation  of  supply  authorities  in 
many  parts  of  the  country  much  valuable  information 
has  been  collected,  and.  though  the  research  at  the 
laboratory  ])roceeds  but  slowly,  results  i>l  great  import- 
ance are  being  obtained.  Such  a  research  needs  large 
ap])liances.  and  currents  up  to  S,000  amperes  or  10.000 
am|)ercs  will  be  em])loved.  It  needs  also  the  resources 
of  a  fully-e<|ui]>ped  physical  laboratory  in  order  to 
measure  accurately  the  temperature  differences  due  to 
varying  conditions :  when  complete  it  will  be  of  value 
to  all  su])ply  companies.  This  is  true  of  many  other 
electrical  tests  and  experiments ;  the  results  are  of  wide 
application  ;  it  is  desirable  that  they  should  be  widely 
]iublished. 

The  building  trade  offers  another  example  of  the 
kind.  Mrick  and  stone,  wood  and  iron,  have  been  useil 
for  long,  and  their  |)ro])erties  when  employed  for  build- 
ing construction  are  generally  well  known.  This  is  less 
true  of  other  more  modern  materials — ferro-ctMicretc. 
for  example.  There  are  rules — based  no  donbt  on  the 
best  experience  available — for  estimating  the  strength 
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of  beams,  columns  and  floors,  but  there  is  much  scope 
for  injuiry.  Accordingly,  at  the  instance  of  Sir  John 
Cowan,  of  the  firm  of  Messrs.  Redpath,  Brown  &  Co., 
who  is  bearing  the  expense,  apparatus  is  being  built 
to  test  columns  up  to  15  ft.  or  20  ft.  in  length  and  floors 
of  considerable  size.  War  conditions  again  are  inter- 
fering, but  the  work  is  progressing  slowly  and  must  be 
done.  There  are  other  materials  besides  ferro-concrete 
urgently  calling  for  examination.  Nor  is  the  strength 
of  the  materials  the  only  factor  to  be  considered. 
Materials  transmit  heat  in  very  varying  amounts  and 
the  comfort  of  a  house,  to  say  nothing  of  the  cost  of 
living  in  it,  will  depend  on  whether  it  is  possible  easily 
to  keep  it  warm  in  winter,  cool  in  summer.  Recently 
we  were  asked  to  compare  the  heat  losses  from  two  en- 
closures exactly  alike  in  all  respects,  except  that  one 
was  roofed  with  corrugated  iron,  the  other  with  some 
preparation  of  asbestos.  It  was  found  that  the  latter 
cooled  20  per  cent,  faster  than  the  former ;  the  loss  of 
heat  depend.s,  in  part,  on  the  conductivity  of  the  mater- 
ial, in  part  on  the  emissivity  of  its  surface,  and  the 
superior  emissivity  of  the  asbestos  sheet  more  than 
made  u])  for  its  inferior  conductivity.  In  this  con- 
nection it  is  clear  there  is  much  to  be  done,  and  for 


such  work  a  central  laboratory,  with  proper  equipment, 
is  the  most  suitable  place.  Arrangements  are  in 
progress  by  which  it  is  hoped  many  of  these  questions 
will  be  thoroughly  investigated. 

The  importance  of  the  collection  and  dissemination 
of  information  on  matters  connecting  industry  and 
science  is  clear.  At  a  central  laboratory  much  of  the 
information  will  be  to  hand  ;  the  accumulated  experi- 
ence of  the  staff,  their  knowledge  of  the  work  done  in 
the  sectional  laboratories,  their  appreciation  of  the 
bearing  on  industry  of  inquiries  in  the  region  of  pure 
science,  are  all  valuable  assets  and  a  proper  organiz- 
ation only  is  needed — by  means  of  a  bulletin  or  in  some 
such  way — to  circulate  their  information  where  it  is 
most  wanted. 

There  is  ample  room  for  a  central  laboratory  with- 
out trenching  in  the  least  on  the  spheres  of  the  local 
sectional  institutions.  If  the  Department  of  Scientific 
and  Industrial  Research  is  to  carry  out  effectively  the 
work  it  contemplates  such  a  laboratory  is  essential, 
and  my  hope  is  that  the  National  Physical  Laboratory 
may  develop  into  such  an  instution  in  colse  connection, 
through  the  department,  with  local  laboratories 
throughout  the  country. 


Four  Years'  Operating  Results  of  Minneapolis 

Water  Purification  Plant 


DATA  covering  the  first  four  years'  operation  of 
the  purification  plant  of  the  city  of  Minneapo- 
lis, are  given  by  Mr.  F.  W.  Cappelen,  city  en- 
gineer, in  the  Transactions  of  the  American 
Society  of  Municipal  Improvements.  The  plant  was 
put  in  operation  Jan.  10,  1913.  It  consisted  of  12  filter 
beds,  each  of  4,000,000-gal.  maximum  capacity,  with 
two  coagulation  chambers,  each  of  1,300,000-gal.  capa- 
city. During  the  year  it  was  found  that  the  coagulation 
basins  were  not  large  enough,  and  also  that  the  filter 
capacity  had  to  be  increased.  This  work  was  com- 
pleted, in  1915,  by  adding  four  filters,  each  of  4,000,000 
gal.  maximum  capacity,  and  two  coagulation  basins, 
each  of  1,500,000  gal.  capacity.  In  1917  construction 
was  started  on  eight  filters,  giving  a  total  of  96,000,000 
gal.  which  will  be  in  operation  this  fall. 

Filtration  Data. 

The  greatest  total  amount  of  water  filtered  during 
any  one  year  was  in  1916,  with  a  total  of  10,719,959,000 
gal.,  an  increase  of  1,344,278,000  gal.  over  1915.  The 
average  daily  amount  of  water  filtered  during  1916  was 
29,289,500  gal.,  an  increase  of  3,602,500  gal.  per  day 
over  the  1915  average.  The  maximum  amount  of  water 
filtered  during  any  one  month  was  in  July,  1916,  with 
1,203,628,000  gal.  and  the  maximum  amount  filtered 
during  a  24-hour  day  was  58,929,000  gal. 

The  average  number  of  filters  in  service  during 
1916  was  15,  as  compared  with  13  in  1915.  The  rate 
of  filtration  was  reduced  to  an  average  of  2,100,000  gal. 
per  acre  of  sand  surface  per  day.  This  would  be  64  per 
cent,  of  the  normal  rate  of  filtration  for  which  the  fil- 
ters were  constructed,  125,000,000  gal.  per  acre  per  day. 
The  additional  filters  in  service  during  1916  also  caus- 
ed an  increase  of  20  per  cent,  in  the  length  of  filter 
runs  and  a  decrease  of  10  per  cent,  in  the  amount  of 
wash  water  used  for  1915. 


The  amount  of  alum  used  in  1916,  while  greater  in 
total  amount  because  of  the  greater  amount  of  water 
filtered,  was  3.4  per  cent,  less  than  the  amount  used 
in  1915,  if  we  consider  the  number  of  grains  of  alum 
per  gallon  of  water  treated.  The  cost  of  alum  .per 
1,000,000  gal.  of  water  for  each  of  the  four  years  was 
as  follows:  1913,  $4.66;  1914,  $4.11;  1915,  $3.47,  and 
1916,  $4.25.  The  increased  cost  for  alum  in  1916  was 
due  to  the  war,  the  price  of  alum  having  advanced  ap- 
proximately 37  per  cent.  A  large  stock  of  alum  car- 
ried over  from  1915  helped  to  keep  down  the  alum 
cost  for  1916. 

Hypochlorite  of  lime  had  been  used  for  sterilization 
from  the  time  the  filtration  plant  was  put  in  operation 
until  Dec.  6,  1915.  At  that  time  it  was  replaced  by 
liquid  chlorine,  due  to  the  scarcity  and  high  price  of 
hypochlorite. 

The  cost  for  sterilization  in  1916  was  $0.27  per  1,- 
000,000  gal.,  as  compared  with  $0.21  in  1915.  If  hypo- 
chlorite had  been  used  in  1916  the  cost  would  have 
been  fully  1,000  per  cent,  greater  for  sterilization,  the 
price  of  hypochlorite  having  advanced  from  $0,015  to 
$0.20  maximum  per  pound  in  1916.  A  stock  of  5,640 
lb.  of  hypochlorite  of  lime  which  was  left  over  when 
the  liquid  chlorine  treatment  begun  was  sold  by  the 
purchasing  department  at  an  average  price  of  $0,112 
per  pound,  a  net  gain  to  the  city  of  approximately  $0.09 
per  pound. 

There  have  been  no  complaints  of  odors  or  tastes 
in  the  filtered  water  due  to  the  sterilizing  agent  since 
the  liquid  chlorine  treatment  was  installed.  The  Wal- 
lace &  Tiernan  chlorine  machines  have  given  very  sat- 
isfactory service. 

The  total  cost  per  1,000,000  gal.  for  purification  of 
the  water  was  $9.18  in  1913;  $9.40  in  1914;  $8.38  in 
1915,  and  $8.90  in  1916.  The  cost  for  1916  shows  an 
increase  of  6.2  per  cent,  over  that  for  1915,  the  chief 
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increase  in  unit  costs  being  for  coagulant  and  steriliz- 
ing agent,  which  advanced  in  price  in  1916.  There 
were  decreases  in  the  year  from  a  maximum  of  224 
parts  per  million  to  a  minimum  of  80  ])arts. 

The  average  total  hardness  also  has  remained  prac- 
tically the  same.  It  varies  from  248  parts  per  million 
to  82  [)arts  during  the  year  and  averaged  165  parts  per 
million  for  1916. 

Free  carbonic  acid  in  the  filtered  water  showed 
an  average  of  10  parts  per  million  in  1916  as  compared 
with  12  parts  in  1915  and  18  parts  in  1914  and  1913. 

Typhoid  Fever  Statistics. 

Table  I.  contains  typhoid  fever  statistics  for  Min- 
neapolis for  the  years  1900  to  1916.  It  is  interesting 
ta  note  that  the  typhoid  death  rate  has  remained  prac- 

Table  I.— Typhoid  Fever  Statistics. 


Number  of 

typhoid 

cases 

Number  of 
typhoid 
deaths 

Death  rate 

per              Remarks 
100,000  pop. 

1900 

376 

79 

38 

1901 

630 

121 

58 

1903 

320 

66 

29 

190.-! 

720 

'jr, 

39 

1904 

738 

103 

41 

nw."-. 

269 

62 

33 

1900 

352 

97 

34 

1 907 

181 

1    t 

26 

1908 

104 

51 

17 

1  909 

'.K, 

59 

19 

1910 
1911 

12.53 
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tically  the  .same  since  1911,  the  year  following  the  in- 
stallation of  the  hypochlorite  of  lime  treatment  of  the 
city  water  sujiply,  until  the  year  1915,  when  it  dropped 
to  7  per  100,000.  In  1916  there  was  a  further  drop 
in  the  typhoid  death  rate  to  4.7  per  100,000. 

An  Introduction  to  the  Philosophy  of 
Sewage  Irrigation 

—^——-^^^^^—  By  James  Craig*  

TIIT^  application  to  land  of  liquid  sewage  in  a 
sufficiently  mobile  condition  to  gravitate  is  com- 
monly known  as  sewage  irrigation  and  from  the 
time  of  the  introduction  of  sewers  for  convey- 
ing the  sewage  away  from  populated  areas  down  to 
almost  the  close  of  the  last  century  irrigation  of  land 
was  the  system  of  disposal  chiefly  in  vogue.  But  as 
our  cities  and  towns  cannot  all  comply  with  the  idea 
of  the  worthy  countryman  who,  after  his  first  visit  to 
London,  being  asked  what  he  thought  of  it,  replied 
"That  it  was  a  fine  place  if  it  was  out  in  the  country," 
it  is  obvious  that  other  considerations  attract  these  con- 
gregations of  the  people,  and  the  question  of  whether 
suitable  land  can  be  obtained  for  sewage  irrigation 
comes  as  an  afterthought  and  often  debars  the  acqui- 
sition of  sufficient  or  suitable  land  for  sewage  irriga- 
tion. 

'Sewase  Works   Manager,  Komtord,  Essex,  before  the  Association  of 
Managers  of  Sewage  Disposal  Works. 


It  is  regrettable  that  many  of  the  old  sewage  irri- 
gation farms  caused  serious  disappointment,  and  the 
regret  has  been  emphasized  greatly  since  the  country 
has  been  at  war  and  fertilizers  have  become  almost 
unobtainable.  The  matter  is  further  aggravated  by 
the  fact  that  in  many  cases  the  old  sewage  farm  was 
loked  at  through  financial  spectacles  rather  than  from 
a  sanitary  point  of  view,  and  the  gulf  was  so  great 
between  the  status  of  the  man  in  charge  and  other  of- 
ficials with  probably  not  more  responsibility  that  fail- 
ure was  the  natural  corollary. 

Choice  of  Site. 

In  choosing  a  site  for  sewage  irrigation  the  nature 
of  the  surface  and  subsoil  is  of  great  importance.  An 
ideal  formation  would  be  a  gravelly  loam  overlaying 
a  coarse,  gravelly  subsoil ;  indeed,  unless  a  sufficient 
area  with  means  for  extension  of  something  approach- 
ing this  type  of  land  can  be  secured  within  reasonable 
distance  of  and  altitude  to  the  town  and  stream,  other 
methods  .should  be  considered.  Any  land  having  im- 
I)ervious  strata  or  clay  formations  within  3  ft.  6  in.  of 
the  surface  should  be  completely  avoided  for  irrigation 
purposes. 

As  regards  the  contour,  the  near  the  site  can  re- 
semble a  slightly  inclined  plane  the  better;  but  while 
an  undulating  surface  is  more  costly  to  lay  out  and 
requires  greater  cost  and  skill  to  irrigate,  the  general 
principle  cif  avoiding  the  path  of  least  resistance  in  ac- 
tually applying  the  sewage  to  the  land  holds  good  on 
most  treatment  areas. 

The  sewage  should  be  delivered  at  a  point  of  the 
irrigation  area  from  which  it  can  diverge  by  gravita- 
tion to  the  whole  area  and  prospective  extension  areas. 
It  will  be  found  most  convenient  to  have  the  system 
of  distribution  arranged  so  that  the  rate  of  flow  per 
acre  can  be  varied,  enabling  large  or  small  sections 
the  area  to  be  irrigated  or  rested  as  desired. 

The  conveying  channels  may  be  made  of  a  variety 
of  materials  such  as  wooden  or  metal  troughs,  con- 
crete channels,  earthen  channels,  stoneware  pipes, 
concrete  tubes,  cast-iron  pipes,  etc.  These  may  be 
laid  above  or  below  ground,  but  the  author  considers 
that  glazed  stoneware  pipes  or  concrete  tubes  thor- 
oughly jointed  and  sufficiently  underground  to  be  pro- 
tected from  climatic  influences  answer  the  purpose 
admirably.  Of  course  other  carriers  than  main  arteries 
may  be  advantageously  formed  in  the  soil  itself  unless 
a  valley  has  to  be  crossed,  when  pipes  laid  on  the  sy- 
])honage  principle  would  have  to  be  resorted  to  in  pre- 
ference to  carrying  the  liquor  overhead  in  open  or 
closed  channels. 

Distribution 

The  distribution  of  the  sewage  on  to  the  land  re- 
quires careful  attention.  With  arable  land  the  ordinary 
ridge  and  furrow  method  of  distribution  gives  very 
good  results  as  long  as  the  sewage  is  allowed  a  fair 
velocity  for  4  ft.  or  5  ft.  after  entering  the  furrow. 
Then  the  velocity  should  be  checked  by  means  of  small 
stanks  made  from  the  soil  at  distances  apart  to  suit 
the  gradient  of  the  section  being  irrigated.  These 
baffles  can  be  made  by  spade  or  shovel,  or  an  arrange- 
ment can  be  fixed  on  the  ordinary  horse  hoe  to  do  the 
work  more  expeditiously.  Five-feet  baulks  are  also 
suitable  for  arable  land.  Grass  land  and  other  broad- 
cast-sown crops  may  be  laid  out  with  slight  furrows 
further  part,  but  at  distances  and  altitudes  to  ensure 
<|uick  and  thorough  saturation  of  the  surface.  In  most 
grades  of  irrigation  land  it  will  be  found  beneficial  to 
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the  production  and  maintenance  of  a  good  effluent  to 
have  the  underground  drains  laid  i)arallel  in  preference 
to  what  is  known  as  the  "herring-bone"  or  hiteral 
]jrinci])le,  and  in  the  application  of  the  sewage  to  the 
surface  it  should  be  conveyed,  so  far  as  is  practicable 
in  a  direction  ])arallel  to  the  underground  system  of 
drainage.  Crossing  over  the  line  of  an  underground 
drain  with  furrows  conveying  sewage  should  l)c  avoid- 
ed, as  this  often  causes  percolation  of  polluted  water 
directly  to  the  drains  and  the  polluting  of  an  other- 
wise good  effluent.  Distribution  is  greatly  aided  l)y 
regular  loosening  of  the  surface  of  the  ground  ;  if  it  is 
allowed  to  form  a  crust,  absorption  is  retarded,  the 
sewage  takes  the  path  of  least  resistance  and  ponds 
inthe  lower  places  with  often  disastrous  results  as  well 
as  aerial  and  acqudous  pollution. 

For  the  purpose  of  laying  underground  drains  for 
drawing  ofif  effluent  the  author  is  of  opinion  that  these 
should  be  of  an  average  depth  of  4  ft.  6  in.  with  a  gra- 
dient of  at  least  1  in  1,000,  and  glazed  socketed  stone- 
ware pipe  drains  laid  ])arallel  to  each  other  and  dis- 
charging into  an  intercepting  drain  which  should  be 
cement  joined  with  an  effluent  inspection  chamber  for 
each  independent  section  of  the  land.  The  individual 
pipes  of  the  collecting  drains  shf)uld  be  laid  so  that 
the  spigot  end  only  enters  about  half  way  into  the 
socket — not  forced  tight  up,  as  is  done  by  many  drain- 
ers with  the  back  of  the  spade. 


Saving  in  Fuel 

THE  Willys-Overland  Company.  Toronto,  had 
an  oil  burning  system  installed  with  Ijurners 
on  two  horizontal  return  tubular  boilers  where 
figures  of  cost  of  power  have  been  carefully 
kept  in  detail  and  found  exceedingly  interesting  re- 
sults. The  system  was  installed  to  conserve  coal  last 
winter,  with  the  results  shown  in  the  accompanying 
table. 

Heating  surface — 3,777.000  cubic  feet   with  coal. 
Boilers — horizontal  return  tubular  C)0  ins.  and  16  ft. 
Pressure  maintained  during  winter  of  1916  and  1917 
using  coal — 85  to  110  lbs. 
Coal  consumption,    1916    and    1917 — 20    tons 

per  day,  cost $200.00 

Men   employed,   9   laborers   and    tircnien,   35c 

per  hour,  12  hours  per  day 36.00 

?*Iaintenance  charges 4.00 

Per  working  day $240.00 

Added  heating  surface  with  new  buildings,  473,000 
ft.,  making  a  total  of  4.250,000  cubic  feet. 

Pressure    maintained    during    winter    of    1916    and 
1917,  using  oil  as  fuel — 85  to  125  lbs. 
1,200  gals,  fuel  oil  per  day  at  12c  per  gal.  .  .  .   S144.00 
Men  employed,  2  firemen  at  35c  i)er  hour.  12 

hours  per  day 8 .  00 

Maintenance 3.00 


$155.00 

Net  saving  of  using  oil,  $85.00  per  da\-. 

Net  saving  per  month,  $2,550. 

This  company  also  uses  oil  burners  on  hardening 
furnaces.  With  four  burners  the  consumption  was 
forty  gallons  per  day  at  12c  per  gallon  =  $4.80. 

The  system  has  been  in  o])eration  nine  months,  and 
during  that  time  the  oil  burners  were  not  cleaned. 
They  ran  504  hours  without  intermission  and  only 
shut  down  to  i)ermit  boiler  to  be  cleaned. 

The  heat  is  distrilnited  the  whole  length  of  the 
boiler. 


Montreal  Builders'  Exchange 

AT  the  last  meeting  of  the  directors  of  the  Mont- 
real Builders'  Exchange,  Mr.  J.  P.  Anglin,  the 
president,  suggested  that  the  organization  of 
the  Exchange  as  prescribed  in  the  Constitution 
could  be  improved,  and  that  the  By-Laws  should  be 
amended  so  as  to  fit  in  more  completely  with  the 
present  altered  conditions.  Further,  in  view  of  the 
conference  of  the  building  industries  of  Canada  to  be 
held  in  Ottawa  this  month,  and  at  which  among  other 
subjects,  the  usefulness  ni  various  builders'  organiz- 
ations would  be  discussed,  he  thought  the  Exchange 
should  be  in  a  position  to  suggest  and  develop  a  scheme 
which  would  commend  itself  to  every  individual  or 
firm  connected  in  any  way  with  the  building  trade  in 
Canada,  whether  general  contractor,  sub-contractor,  or 
dealer  in  builders'  supplies.  He  invited  the  Board  to 
express  itself  so  that  definite  action  might  be  taken. 

Mr.  W.  E.  Ramsay  stated  that  for  years  he  had  ad- 
vocated a  plan  whereby  each  and  every  trade  employed 
on  construction  work  could  be  fully  organized  within 
itself,  and  its  members  deal  witfi  matters  that  belonged 
to  themseh-es  exclusively  and  yet  be  fully  represented 
in  the  Builders'  Exchange. 

The  President  pointed  out  that  this  was  already 
carried  out  in  two  sections  at  least  of  the  J-",xchange. 
In  the  case  of  the  IMantle  and  Tile  dealers  their  chair- 
man for  the  current  year  was  by  virtue  of  his  office  a 
director  of  the  Builders'  Exchange ;  while  in  the  case 
of  the  Master  Plumbers'  Association,  its  members  pre- 
ferred to  have  on  the  Board  of  the  Exchange  their  im- 
mediate past  president.  The  general  contractors'  sec- 
tion intended  to  have  this  matter  up  at  a  special  meet- 
ing, to  be  held  on  November  19,  when  a  resolution 
would  be  moved  that  the  chairman  of  this  section  for 
the  current  year  be  also  a  director  of  the  Exchange. 
He  had  no  doubt  but  their  resolution  would  be  cari-ied. 
.\nother  section  was  already  getting  busy  to  be 
thoroughly  organized  and  represented.  He  referred 
to  thelClectrical  Contractors,  who  were  being  ably  lined 
up  by  their  fellow  director,  Mr.  H.  Vincent.  Mr. 
Ramsay's  plan  was  undoubtedly  a  good  one  and  merit- 
ed attention,  but  he  would  like  to  see  the  organizations 
of  the  sections  speeded  up,  and  he  thought  the  supply 
firms  who  were  members  of  the  Exchange  should  have 
their  sejjarate  section. 

On  the  motion  of  Mr.  W.  E.  Ramsay,  seconded  by 
\ice-i)resident  W.  M.  Irving,  it  was  unanimously  re- 
solved to  refer  the  whole  question  of  the  better  organ- 
ization of  the  I'.xchange  to  the  membership  committee, 
who  will  report  to  the  next  meet  of  the  Board. 

The  president  intimated  that  a  deputation  of  the 
I'lxchange  had  been  invited  to  meet  the  council  of  the 
City  of  Westmouht  to  consider  the  operation  of  the 
building  by-laws  of  that  cit}-  and  matters  of  a  similar 
nature.  On  motion  of  Mr.  A.  Rutherford,  seconded  by 
Mr.  A.  H.  Webster,  the  following  were  appointed  to 
represent  the  Exchange:  President  J.  P.  Anglin,  past- 
])resident  John  Quinlan,  vice-president  W.  M.  Irving 
and  Mr.  W.  R.  J.  Hughes,  vice-president  of  the  Master 
Plumbers'  Association. 

The  use  of  the  rooms  of  the  Exchange  for  the  annual 
convention  of  the  Canadian  National  Clay  Products 
Association,  to  be  held  on  May  26,  27  and  28,  was 
granted. 


Three  women  are  now  included  in  the  membership 
of  the  Ixindon,  Out.,  Board  of  Trade,  and  it  is  planned 
to  greatly  increase  this  number  in  the  near  future. 


*r)\  cnilici 
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Algal  Growths  and  Chlorine  Treatment  of 

London  Waters 


Treatment  of  Algal  (Irovvtlis. — It  has  frequently 
been  pointed  out  that  in  algal  treatment  the  ofYend- 
ing  growths  can  be  destroyed,  yet  the  risk  may  remain 
f)f  other  and  more  resistant  growths  taking  their  i)lace. 
A  notable  instance  occurred  in  1017  during  the  contin- 
uous treatment  of  No.  1  reseryoir  at  the  West  Middle- 
sex Works  with  cop])er  sulphate  (1  in  4  millions). 
The  growths  (I'-ragillaria,  Asteriouella,  Stei)hanodis- 
cus,  fdamentous  confervoid  growths,  etc.)  atifecting 
the  neighboring  rcservf)irs  were  almost  completely 
held  in  check,  but  a  fresh  growth,  composed  of  such 
excessively  minute  cells  that  they  pass  readily  through 
four  folds  of  ("me  linen,  developed  abundantly  and 
caused  serious  blocking  of  the  iilters.  Incidentally, 
this  result  shows  that  linen  filtration  results  caiuiot 
always  safely  bq  compared  with  slow  sand  filtration. 

In  August,  1915,  a  very  decided  growth  of  .^-Iteph- 
anodiscus  occurred  in  the  Stoke  Newington  reser\oirs, 
causing  rapid  choking  of  the  filter  beds.  .\t  the. begin- 
ning of  July,  1917,  a  very  similar  growth  (Cyclotclla) 
began  to  develop,  but  the  part  played  was  no  longer 
a  passive  one.  By  a  judicious  combination  of  chlorine 
and  copper  sulphate  treatment  the  filtration  diflicul- 
ties  were  entirely  overcome,  no  water  was  wasted, 
and  the  use  of  the  reservoirs  as  settling  and  imrify- 
ing  agents  was  practically  continuous.  The  procedure 
was  to  shut  off  tlie  west  reservoir  for  a  few  days,  whilst 
it  was  being  treated  with  copper  sul|)hate  (1  in  2 mil- 
lions, and  a  short-circuit  chlorinated  water  through 
the  cast  reservoir  on  to  the  filter  beds.  .\  recrudes- 
cence of  the  growth  occurred  later  on  more  than  one 
occasion,  but  it  was  each  time  dealt  with  in  a  similar- 
ly successful  manner. 

Effect  of  Algal  and  Other  Growths  in  Water  I'uri- 
fication.^The  role  played  by  these  organisms  in  con- 
nection with  water  purification  is  not  fully  understood. 
Some  of  them  exercise  a  useful  function  in  reducing 
the  hardness  of  water  and,  within  certain  limits,  in 
increasing  the  effectiveness  of  the  protective  film  form- 
ed on  the  surface  of  the  sand  filters.  On  the  other 
hand,  they  may  sometimes  give  rise  to  taste  troubles, 
and  when  superabundant  "seal  up"  the  filter  beds  so 
rapidly  as  to  disorganize  the  whole  machinery  of  sand 
filtration.  In  the  latter  event,  although  in  themselves 
([uite  harmless,  they  may  lead  to  imiu'rfectly  purified 
water  being  sent  into  supply.  Those  who  have  studied 
these  matters  know  that  the  simultaneous  occurrence 
of  heavy  floods,  .abundant  growths  (especially  those 
kinds  which  readily  block  filters  and  give  rise  to  taste 
troubles)  in  the  reservoirs  and  increased  consumption 
of  water  might  create  embarrassing,  if  not  serious, 
condition  of  affairs.  Mow  far  algicidal  treatment,  chlor- 
ination  of  river  water,  ami  the  use  of  Iilters,  which  can 
be  cleaned  as  rapidly  and  as  often  as  the  necessities  of 
the  case  demand,  are  destined  to  enter  into  the  |)rob- 
leni,  must  be  left  for  the  future  to  decide. 

Chlorination  of  Raw  Water. — This  year  a  cautious 
opinion  must  be  expressed,  iuit  of  the  efficacy  of  chlor- 
ine as  a  germicidal  agent,  but  of  the  difficulties  still  to 
be  overcome  of  adding  this  reagent  to  water  in  the 

From  a  report  by  Dr.  A.  C.  Houston,  Director  of  Water  Examlaation. 
Metropolitan  Water  Hoard.  T^onclon. 


])roper  dose.  With  the  particular  apparatus  used,  quite 
successful  results  were  obtained  during  the  warm 
weather,  but  when  the  air  and  water  temperatures  fell 
below  a  certain  point,  troubles  were  not  far  to  seek. 
So  far  as  the  instrument  was  concerned,  these  difficul- 
ties were  largely  overcome  by  artificially  heating  the 
temporary  building  in  which  the  apparatus  was 
"housed."  Yet  this  procedure  availed  nothing  as  re- 
gards that  i)art  of  the  instrument  which  lay  outside 
the  building  and  was  indeed  immersed  in  the  water. 
It  is  now  evident,  as  the  result  of  practical  experience 
during  the  cold  weather,  that  either  the  gas  nuist  be 
added  as  a  solution  to  the  water  to  be  sterilized,  or 
else  some  improved  fijrni  of  porous  diffuser  must  be 
discovered.  J'he  matter  is  still  under  active  investiga- 
tion . 

l"or  the  period  .\pril  1,  1917,  t<.  March  31.  1918. 
23,426  million  gallons  of  raw  Thames  water  have  been 
treated  during  315  days  (West  Middlesex  supply) 
and  313  days  (rest  of  Staines  supply)  out  of  a  total 
of  365  days.  The  intermissions,  of  course,  were  caused 
by  floods,  when  the  water  was  too  turbid  for  filtra- 
tion j)ur])oses  and  stored  water  had  to  be  used  instead. 
The  jiroportions  were  84.3  per  cent,  raw  water  and 
15.7  per  cent,  stored  water  during  the  year.  The  esti- 
mated .saving  of  coal  amounts  to  about  £15^27.  The 
cost  of  the  chloride  of  linie  was  about  £3,485.  The 
net  saving  by  reduced  ])umj)ing  thus  amounts  approxi- 
mately to  £11,742. 

The  dose  has  varied  according  to  circumstances. 
but  was  usually  0.5  in  1  million  (1  in  2  miiiions),  in 
terms  of  available  chltKine.  With  bleaching  jwwder 
(chloride  of  lime)  of  33  per  cent,  strength  this  equals 
15  lb.  per  1  million  gallons.  Considerable  success,  how- 
ever, has  also  been  obtained  with  smaller  doses,  0.3.^ 
in  1  mill.ion  (1  in  3  millions),  or  10  lbs.  of  material  per 
million  gallons.  On  the  whole,  the  latest  results  jxiint 
to  a  ]jrobable  reduction  rather  than  an  increase  in  the 
average  dose.  As  regards  bacteriological  results,  all 
that  is  now  aimed  at  is  to  produce  at  least  as  good  a 
result  by  chlorination  of  raw  river  water,  as  if  the 
river  water  had  been  stored  in  the  .Staines  reservoirs 
instead  of  being  chlorinated.  The  Staines  stored  water 
10  cc.  B.  coli  standard  is  (lO  \)vt  cent,  "negatives"  (40 
per  cent,  "positives").  That  is,  if  100  cc.  cultures 
are  niade  of  Staines  stored  water,  W  of  them,  on  the 
average,  contain  no  B.  coli,  and  40  of  them  contain 
this  microbe.  Taking  a  period  endiracing  the  bad  win- 
ter months,  namely,  from  October,  1917,  to  the  end  of 
March,  1918,  the  average  chlorinated  raw  river  water 
result  works  out  at  83  per  cent,  "negatives"  and  17  per 
cent,  "positives,"  figures  which  show  that  better  re- 
sults, as  judged  by  the  B.  coli  test,  can  be  obtained  by 
chlorination  than  by  storage.  Despite  the  magnitude 
of  the  treatment  (70  to  80  million  gallons  treated 
<laily),  no  complaints  have  been  received  as  regards 
taste. 

Su])er-Chlorination  and  l)e-Chlorination. — The  two 
great  factors  which  militate  against  successful  clorina- 
tion  are  extreme  cold  and  short  contact.  Separately. 
and  still  more  in  conjunction,  they  tend  to  prevent  ster- 
ilization,   or    if  sterilization    takes  place  owing  to  a 
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super-dose,  the  water  is  apt  to  have  a  chlorinous  taste 
and  to  contain  active  chlorine.  By  a  super-dose  is 
meant  a  dose  in  excess  of  what  is  actually  required 
under  more  favorable  working  conditions.  It  is  al- 
ways best  to  provide  for  so  prolonged  a  contact  that 
however  cold  the  water  may  be,  the  active  chlorine 
will  have  disappeared  and  the  water  at  the  same  time 
have  been  sterilized.  In  practice,  however,  for  one 
reason  or  another,  this  may  be  impossible,  and  in  these 
cases,  especially  during  very  cold  weather,  super-chlor- 
ination  and  de-chlorination  may  be  of  advantage.  There 
is  another  curious  circumstance  bearing  on  the  ques- 
tion. It  has  sometimes  been  observed  in  the  laboratory 
that  when  working  with  minute  doses  of  chlorine,  too 
slight  to  produce  the  familiar  chlorinous  taste,  a  slight 
"iodoform-like"  taste  develops.  This  occurs  some- 
times after  a  water  has  been  de-clorinated,  at  other 
times  it  is  noticeable  only  before  de-chlorination,  yet 
again  it  may  occur  both  before  and  after  de-chlorina- 
tion. On  the  other  hand,  no  taste,  unless  perhaps  the 
original  taste,  has  ever  been  observed  after  gross  chlor- 
ination  and  de-chlorination.  Hence  in  certain  cases 
there  may,  so  far  as  taste  is  concerned,  be  an  advantage 
in  heavily  chlorinating  a  water  and  then  de-chlorinat- 
ing it. 

On  the  whole,  speaking  of  the  samples  neutralized 
with  SO^,  neither  temperature  nor  time  appeared  to  be 
dominating  factors  as  regards  questions  of  taste. 

Next  in  respect  of  dose,  the  amounts  (in  terms 
of  available  chlorine)  were  as  follows:  1  in  15,625, 
31,250,  62,500,  125,000,  250,000,  500,000,  and  1,000,- 
000,  respectively. 

The  outstanding  feature  was  that  with  the  stronger 
doses  (far  greater  than  would  ever  be  required  in 
practice),  despite  the  extremely  noticeable  and  practi- 
cally unbearable  chlorinous  taste  of  the  non-neutraliz- 
ed samples,  the  ones  neutralized  with  SO^  were  com- 
pletely free  from  any  taste.  Indeed,  the  slight  earthy 
flat  taste  of  the  river  water  often  noticed  appeared  to 
be  removed  or  di-sguised,  not  infrequently,  by  super- 
chlorination  and  SO^  treatment.  Apart  from  cost  of 
materials  and  the  circumstance  that  the  substances 
(CI  and  SO2)  are  not  separately  innocuous  in  other 
than  minute  doses,  the  indication  is  that  a  combined 
(in  sequence)  super-chlorination  and  SO2  treatment 
may  be  actually  advantageous  from  the  point  of  view 
both  of  taste  and  of  sterilization.  When,  however,  the 
case  is  regarded  from  the  economic  aspect  and  in  re- 
lation to  the  undesirability  of  using  in  other  than  in- 
finitesimal doses  substances  which  apart  are  not,  in 
the  uncombined  form,  natural  ingredients  of  water, 
the  matter  assumes  a  diffrent  complexion.  Unfortun- 
ately, it  is  just  when  the  minor  doses  come  to  be  con- 
sidered that  many  of  the  difficulties  arise.  Sometimes 
with,  sometimes  without  SO:  de-chlorination,  but  quite 
as  often  as  without,  taste  results  are  obtained,  which 
lead  to  nebulous  conclusions. 


Shaft  Sinking  by  Freezing  Process 

THE  freezing  process  was  successfully  employed 
in  sinking  two  shafts  through  water  bearing 
ground  at  the  Llay  Hall  Colliery,  Wrexham, 
England,  and  is  described  in  "Engineering  and 
Contracting."  Two  foreshafts  were  sunk  12  ft.  deep 
and  31  ft.  in  diameter  and  lined  with  brickwork.  Con- 
crete was  placed  on  the  bottom  after  inserting  straight 
vertical  guide  tubes  for  25  bore  holes  distributed  around 
a  circle  26^/^  ft.  in  diameter.  In  the  upper  strata  the 
holes  for  the  freezing  tubes  were  bored  by  the  rope 


method,  but  in  the  lower  and  harder  ground  percussion 
apparatus  operated  by  a  steam  cylinder  was  used.  The 
cold  necessary  for  freezing  the  water-bearing  ground 
was  applied  by  two  distinct  groups  of  machines.  The 
pipes  and  valves  were  arranged  so  that  either  group 
of  machines  could  operate  on  either  shaft  or  on  both 
simultaneously.  Each  included  a  belt-driven  ammonia 
compressor  with  an  independent  horizontal  steam  en- 
gine having  cylinders  16^  in.  in  diameter  and  30-in. 
stroke.  A  solution  of  calcium  chloride  was  used  as  the 
freezing  liquid  and  was  caused  to  circulate  between  the 
refrigerators  and  the  freezing  tubes  by  means  of  two 
plunger  pumps.  The  brine  pipe  between  plant  and 
shaft  was  insulated  with  hair  felt.  The  ground  was 
frozen  to  a  depth  of  231  ft.  in  the  first  and  235  ft.  in 
the  second  shaft.  The  diameter  of  the  pit  shafts  after 
lining  is  IS  ft. 


Welding  by  Alternating  Current 

There  has  recently  been  introduced  to  Canadian 
manufacturers  an  electric  arc  welding  machine  under 
the  name  "Mephisto"  welder,  which  operates  on  al- 
ternating current.  The  machine  has  no  moving  and, 
therefore,  no  wearing  parts,  or  upkeep  cost;  is  entire- 
ly self-contained ;  heat  losses  due  to  resistance,  etc., 
are  practically  nil,  all  the  heat  being  concentrated  in 
the  small  arc.  There  is  no  danger,  therefore,  of  burn- 
ing or  crystallizing  the  work  on  either  side  of  the  weld 
as  the  only  material  subjected  to  heat  is  the  weld  it- 
self.   The  current  consumption  is  3i^  to  4  kilowatts. 


This,  with  a  power  rate  of,  say,  two  cents  per  kw.h., 
would  not  cost  more  than  one  dollar  per  day  for  power. 
The  machine,  which  is  built  for  any  voltage  or  fre- 
quency, is  very  simple  to  operate  and  does  not  require 
any  expert  to  handle  it.  It  is  not  necessary  to  preheat 
the  work,  except  in  the  case  of  heavy  cast  iron,  and 
the  weld,  when  completed,  is  not  brittle  or  hard,  but 
can  be  easily  machined  down.  There  are  a  large  num- 
ber of  these  welders  in  service  both  in  Canada  and 
the  United  States,  and  the  manufacturers  say  that  in 
every  case  they  have  given  entire  satisfactin.  The 
"Mephisto"  welder  is  manufactured  by  the  Arcwell 
Corporation  of  Canada,  710  C.  P.  R.  Building,  Toronto. 

The  American  Road  Builders'  Association  will  hold 
its  annual  convention  in  New  York  on  February  25, 
26,  27  and  28. 
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Electric   Welding  —  A  New  Industry 


By  Mr.  H.  A.  Hornor' 


About  a  year  ago  the  Chairman  of  the  Standards  Com- 
mittee of  the  Institute  was  requested  to  investigate  and 
standardize  spot  welders  and  the  apparatus  connected  with 
them.  It  occurred  to  the  members  of  this  committee  that 
electric  welding  could  perform  an  important  function  in  in- 
creasing the  progress  of  steel  ship  construction.  The  work 
which  was  started  by  the  Standards  Committee  was  then 
transferred  to  the  General  Engineering  C'onimittcc  of  the 
Council  of  National  Defence.  Last  winter  the  Council  of 
National  Defence  abolished  all  advisory  committees  but  at 
this  time  the  Emergency  Fleet  Corporation  of  the  U.  S. 
Shipping  Board  had  become  so  much  interested  in  the  sub- 
ject that  they  decided  to  adopt  the  committee.  The  committee 
is  composed  of  representatives  covering  broadly  the  whole 
field  of  welding  activities  in  this  country  and,  although  electric 
welding  has  been  the  subject  of  all  the  investigations  up  to 
the  present  time,  it  is  now  proposed  to  include  gas  welding 
with  representatives  from  all  the  gas  welding  associations 
and  companies  connected  with  the  industry. 

The  two  main  processes  of  electric  welding,  namely,  arc 
welding  and  spot  welding,  were  found  by  this  committee 
applied  in  the  first  case  to  repairs  and  in  the  second  case  to 
certain  factory  quantity  production  jobs.  The  work  done  was 
in  the  case  of  spot  welding  only  on  light  material,  and  in 
neither  case  very  extensive.  The  processes  to  be  successful 
in  their  application  to  the  construction  of  merchant  vessels 
would  have  to  show  reliability  in  the  joining  of  steel  plates 
from  a  half-inch  to  one  inch  in  thickness.  To  this  and 
kindred  problems  the  committee  immediately  turned  its 
attention. 

The  work  had  all  been  done  in  the  field  where  it  had  been 
applied  by  practical  men.  It  was  first  necessary  to  formu- 
late the  proper  nomenclature  and  symbols.  This  was 
thoroughly  investigated  and  a  very  comprehensive  set  of 
symbols  has  been  approved  by  the  committee  and  is  in  daily 
use  by  those  now  actively  engaged  in  this  new  application. 
The  approved  nomenclature  introduces  the  subject  to  the 
designing  and  calculating  engineer  and  gives  him  the  instru- 
ment by  means  of  which  he  is  able  to  place  his  thoughts 
rapidly   and   conveniently   on   drawin.gs. 

The  manufacturers  of  apparatus  joined  the  practical  man 
in  the  study  of  the  problems  of  electric  welding,  .\pparatus 
and  so-called  processes  introduced  various  types  of  machines 
suitable  for  the  conversion  of  electrical  supply  to  the  proper 
values  of  current  and  voltage  needed  at  the  arc  or  at  the  spot. 
The  manufacturer  in  his  eagerness  to  meet  the  problem 
naturally  encountered  many  difficulties.  These  difficulties  in- 
creased until  a  point  was  reached  as  referred  to  above  where 
he  demanded  some  standards  upon  which  his  apparatus  could 
clearly  be  rated.  Therefore,  the  manufacturer  was  only  too 
•pleased  to  co-operate  with  the  Welding  Committee  and  is 
to-day  conscientiously  aiding  in  straightening  out  the  difficul- 
ties in  which  he  was  involved  prior  to  last  year. 

Arc  welding  in  this  country  has  largely  been  done  in  the 
railroad  repair  shops.  It  was  discovered  that  the  process  was 
much  cheaper  and  could  be  performed  more  rapidly  than 
by  any  of  the  gas  welding  methods.  It  also  could  be  applied 
without  preheating  and  in  many  cases  without  the  expense 
of  disassembling  complicated  pieces  of  machinery.  Spot  weld- 
ing besides  being  used  in  many  different  industries  was  sought 
for  by  the  railroad  man  and  there  has  been  built  a  gondola 
car  which  has  seen  some  seven  or  eight  years  of  service.  It 
is  interesting  to  note  here  the  difference  in  practice  between 

•Read   before   tlie    A.    t     F     K 


Great  Britain  and  the  United  States.     The  former  knowing 
little  or  nothing  about  spot  welding  had  the  practice  and  ap- 
plication of  arc  weldiiiy  v(  ry  wdl  uiulcr  way;  th<-  latter  exact- 
ly the  reverse. 

Apparently   the   ......i.j,,,    ,.,   ,,a,i,   ..,,t..ii.,i  ^    «Lre   rather 

crude  and  it  was  early  observed  that  the  reliability  of  the 
electric  weld  depended  substantially  upon  the  skill  of  the 
welder.  The  manufact4rers  of  apparatus  and  the  superin- 
tendents in  railways  shops  had  struggled  with  the  problem 
of  training  operators  but  intensive  study  had  not  been  given 
the  subject  so  that  there  existed  in  this  respect  a  great  deal 
of  groping  in  the  dark. 

Present  Status  of  Electric  Welding. 
Investigations  were  immediately  undertaken  to  answer  the 
question  whether  spot  welding  could  be  successfully  accom- 
plished using  one-inch  thick  steel  plates.  .\n  experimental 
apparatus  of  large  size  was  erected  and  put  into  operation, 
the  results  showing  that  no  difficulty  was  encountered  with 
half-inch  and  three-quarter  inch  plates.  The  same  remark 
applies  to  one-inch  steel  plates.  In  fact,  this  experimental 
machine  was  successful  in  welding  three  thicknesses  of  one- 
inch  plate  a  condition  which  far  exceeds  the  requirements  of 
merchant  ship  construction.  This  operation  has  its  historical 
significance  in  that  this  was  the  first  time  that  any  spot 
welding  of  this  magnitude  had  been  performed.  The  success- 
ful outcome  of  these  experiments  has  led  to  the  design  and 
construction  of  large  spot  welders  to  be  used  in  the  fabrication 
of  ship  sections.  The  practical  application  of  a  large  five-foot 
spot  welder  will  be  made  at  a  demonstration  of  a  forty-foot 
section  of  a  standard  9600-ton  ship  to  be  built  at  the  plant  of 
the  Federal  Shipbuilding  Company,  Kearney,  New  Jersey. 
This  is  the  largest  portable  spot  welder  ever  built.  It  will 
prove  two  points  in  ship  construction  by  the  electric  method. 
namdly,  the  clamping  of  the  ship's  structural  parts  for  as- 
sembly thereby  reducing  the  time  in  working  the  material  as 
well  as  for  the  erection  of  the  ship  material;  and  secondly, 
by  the  speed  of  spot  welding  it  will  prove  the  decrease  in 
time  for  joining  the  material  together.  The  consensus  of 
opinion  is  that  the  large  stationary  spot  welder  of  five  or 
six-foot  gap  will  undoubtedly  play  an  important  part  in  in- 
creasing the  speed  of  fabricating  sections  of  standard  steel 
vessels.  Further  investigations  are  being  made  and  designs 
are  being  worked  out  for  special  spot  welders  for  use  in  the 
construction  of  bulkheads.  The  designs  proposed  are  chiefly 
for  shop  processes,  but  it  can  be  asserted  that  such  apparatus 
will  be  of  undoubted  value  in  the  saving  of  time  and  man 
power. 

Arc  welding  had  been  tried  in  a  great  variety  of  work 
but  there  was  no  conclusive  evidence  that  it  could  be  de- 
veloped to  the  stage  of  joining  ship  plates  with  the  certainty 
of  full  strength.  The  first  stage  of  this  investigational  work 
is  now  almost  completed.  Sample  welds  of  half  inch  ship 
structural  steel  were  taken  by  a  special  sub-committee  to  i 
fourteen  or  fifteen  different  places  where  electric  welding 
was  done,  noted  the  conditions  of  current,  voltage,  electrode, 
operator,  etc.,  and  then  prepared  the  welded  samples  for 
tests.  The  samples  were  forwarded  to  the  Bureau  of  Stand- 
ards in  Washington  so  that  the  tests  should  be  conducted  by 
parties  absolutely  disinterested  and  without  knowledge  of  how 
the  samples  were  obtained.  The  results  of  these  tests  showed 
a  remarkable  similarity  especially  when  it  is  realized  that 
they  were  made  by  several  firms  with  different  electrode 
materials  and  under  varying  conditions  of  the  clectrir.il  cur- 
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rent.  IVaclically  all  of  the  welds  imlleil  al  over  no.Odd  pounds 
per  square  inch  and  several  over  (iO,()()0  pounds  the  average 
being  about  .IR.OOO.  On  the  bending  test  one  of  the  samples 
was  bent  to  an  angle  of  78  degrees  before  a  crack  started  and 
final  failure  reached  80  degrees.  In  another  case  the  saiijple 
was  bent  to  fi5  degrees  before  the  crack  started  and  final 
failure  did  not  occur  until  80  degrees.  The  point  of  import- 
ance here  is  that  all  the  welds  showed  a  reliability  and  satis- 
factoriness  which  makes  conclusive  the  opinion  that  electric 
arc  welding  is  applicable  for  the  joining  of  steel  where  the 
structure  is  submitted  to  live  loads,  bending  strains,  static 
pressure,  or  the  like.  The  Sub-committee  on  Research  is 
pursuing  this  subject  and  practical  samples  are  being  pre- 
pared for  similar  tests  using  three-quarter  and  one-inch  stock 
material.  The  results- of  these  tests  will  be  available  as  soon 
as  the  reports  are  presented  and  approved  by  the  Welding 
Committee.  The  Research  Committcce  is  also  preparing 
various  types  of  joints  in  heavy  plating.  These  will  l)e  sub- 
mitted to  all  tlie  regulation  tests  and  in  addition  to  shock 
and  fatigue  tests  and  tests  to  destruction. 

To  give  a  further  indication  of  the  large  size  practical 
tests  which  are  l)eing  carried  on  at  the  present  time  it  may 
be  stated  that  three  13-foot  cube  electrically  welded  tanks 
»re  now  being  constructed.  These  tanks  are  built  in  such  a 
way  that  from  twelve  to  fifteen  diflferent  designs  of  joints  are 
used  in  their  construction,  .\fter  these  tanks  arc  built  they 
will  be  subjected  to  a  static  strain  and  the  deflection  of  the 
seams  will  be  directly  measured.  Afterwards  they  will  be 
tested  by  external  shock  and  crushed  to  destruction.  Portions 
of  the  joints  will  be  cut,  sent  to  the  Bureau  of  Standards,  and 
again  tested  for  the  sake  of  accumulating  precise  data.  In 
this  connection  there  is  being  built  at  the  Norfolk  Navy 
Yard  a  battle-towing  target.  The  keel  of  the  target  110  feet 
long  will  be  entirely  electrically  welded  and  the  results  of 
this  practical  demonstration  will  be  carefully  recorded  after 
it  has  been  put  in  regular  service. 

Alternating  Current  Found  Advantageous. 

It  is  to  be  expected  that  the  manufacturers  of  apparatus 
being  keenly  observant  of  the  increased  interest  in  electric 
welding  as  well  as  in  the  future,  which  is  probably  now  un- 
questioned, would  be  active  in  their  desire  not  only  to  im- 
prove their  present  facilities  and  their  design  of  apparatus, 
but  also  to  proceed  themselves  to  follow  the  trend  of  the 
investigations  made  by  the  Welding  Committee.  The  con- 
sequence of  this  has  been  a  large  increase  in  output  of  ap- 
paratus that  is  needed.  One  interesting  point  is  that  certain 
manufacturers  who  were  decidedly  of  the  opinion  that  direct 
current  was  the  only  proper  current  to  use  for  arc  welding 
have  within  a  very  recent  period  changed  their  point  of  view 
and  are  willing  to  admit  that  alternating  current  may  have 
certain  advantages  in  the  development  of  this  art. 

The  electric  arc  requires  a  reduced  voltage  and  this  is 
difficult  to  attain  with  direct  current  without  relatively  ex- 
pensive machines  or  a  useless  expenditure  of  energy.  The 
practice  in  this  country  in  manufacturing  establishments  of 
any  size  has  been  toward  an  increase  in  the  supply  voltage  so 
that  very  few  large  manufacturing  plants  use  less  than  230 
volts  direct  current.  With  this  voltage  the  only  economical 
method  of  transformation  is  in  the  use  of  a  motor-generator 
set.  The  efficiency  in  this  case  is  in  the  neighborhood  of 
.10  to  GO  per  cent.  It  is  possible  to  use  a  supply  voltage  of 
110  volts  with  a  variable  resistance  which  cuts  down  the 
voltage  to  the  arc  volts.  This  gives  a  very  poor  efficiency.  In 
the  case  of  alternating  current  the  supply  voltage  can  be 
reduced  by  a  transformer  which  will  supply  as  in  the  case  of 
direct  current  a  sufficient  voltage  for  striking  the  arc  and  a 
satisfactory  reduction  when  the  arc  has  been  struck.  On  the 
other  hand,  if  a  low  voltage  alternatin.g  current  is  provided 
a  simple  reactance  may  be  introduced  wliich  has  some  of  the 


same  waslcfid  characteristics  of  the  resistance  used  with  ihc 
<lircct  current.  The  average  apparatus  will  permit  of  electric 
arc  welding  consuming  about  si.x  to  eight  kilowatts  per  welder, 
))ut  if  low  voltage  is  provided  there  are  certain  outfits  which 
will  reduce  the  consumption  as  low  as  three  and  one-half 
kilowatts  per  welder,  or  even  less. 

Without  entering  into  an  elaborate  analysis  of  the  relative 
costs  of  electric  welding,  it  may  be  broadly  stated  that  there 
is  hardly  any  question  that  the  electric  process  is  cheaper 
than  any  other.  The  same  may  be  said  as  regards  speed  and 
also  reduction  of  man  power.  In  a  recent  discussion  of  this 
subject  President  Adams  stated  that  at  one  of  the  Eastern 
shipyards  the  total  number  of  parts  on  the  welding  program  of 
the  standard  riveted  ships  now  building  at  that  yard  amounted 
to  22.),000.  The  labor  cost  for  riveting  these  pieces  is  about 
34,5,000  dollars  and  for  welding  about  99,000  dollars  making  a 
saving  of  140.000  dollars.  But  this  is  oiny  „  v..^^  in  the 
l)ucket  when  compared  to  what  might  be  profitably  done  in 
this  line.  He  stated  further  that  in  certain  particular  in- 
stances the  saving  is  as  great  as  90  per  cent. 

One  of  the  interesting  questions  discussed  with  some  fervor 
l)y  the  members  of  the  Welding  Committeee  is  the  advantages 
of  the  bare  and  covered  electrode.  Regarding  this  discussion 
no  definite  facts  can  be  stated.  In  England  the  practice  has 
been  to  use  the  covered  electrode  which  protects  the  weldin.g 
arc  from  contact  with  the  air  thus  guarding  against  too  great 
a  formation  of  oxide.  The  practice  in  the  United  States  up 
to  the  present  time  has  been  largely  bare  wire.  Recently, 
.•\merican  investigators  have  discovered  the  important  fact 
that  there  are  advantages  in  the  covered  electrode  and  many 
experiments  are  now  bein.g  made,  some  with  results.  It  is 
important  to  observe  that  in  the  above  mentioned  tests  of 
welds,  the  best  one  of  these  samples  was  made  with  a  coated 
(not  an  asbestos  covered)  electrode  using  alternating  current. 
The  point  in  this  case  seems  to  rest  upon  the  question  of  the 
ducility  of  the  weld  and  it  would  seem  that  the  bare  electrode 
does  not  make  as  ductile  a  weld  or  at  least  one  as  easily  bent 
as  the  coated  or  covered  electrode.  The  question  of  the 
ductility  of  the  weld  is  one  of  much  importance  in  the  appli- 
cation to  ship  construction  and  will  doubtless  be  of  importance 
to  other  allied  industries.  It  is,  therefore,  a  question  of 
serious  importance  and  constitutes  an  important  part  of  the 
work  of  the  .Sub-committee  on   Research. 

No  matter  what  the  type  of  electrode  is  nor  its  composi- 
tion, no  matter  what  kind  of  shank  material  is  to  be  welded, 
no  matter  what  kind  of  apparatus  is  employed,  the  reliability 
of  the  weld  rests  mainly  upon  the  man  who  welds  it.  This 
man  if  he  has  been  properly  trained  and  is  skilled  in  the  art 
knows  instantly  whether  he  is  making  a  weld  or  not.  He 
becomes  after  much  practice  able  to  judge  fairly  well  upon 
looking  on  a  finished  weld  whether  it  is  a  good  weld  or  not. 
The  work  of  training  electric  welding  operators  early  became 
a  part  of  the  functions  of  the  Education  and  Training  Section 
of  the  Emergency  Fleet  Corporation.  The  men  connected 
with  this  work  are  members  of  the  Welding  Committee. 
Schools  for  the  training  of  operators  as  well  as  for  the  con- 
version of  operators  into  instructors,  are  established  in  many 
parts  of  the  country.  The  objects  held  in  view  by  the  training 
department  are  first  to  give  the  man  intensive  practice  work 
so  that  he  becomes  a  good  craftsman.  The  methods  are 
simple  to  start  with,  as  the  exercise  of  the  right  arm  muscles 
must  become  flexible  enough  to  permit  the  operator  to  give 
the  required  movement  to  the  electrode.  By  a  graduated 
series  of  exercises  this  is  accomplished  in  about  eight  weeks. 
The  man  is  allowed  to  do  production  jobs  in  the  shop  which 
gives  him  confidence  through  responsibility.  It  becomes  de- 
sirable at  this  time  to  give  the  man  some  outside  work  on 
ships  and  where  this  is  practicable  it  is  done.  The  man  is 
then  turned  over  to  an  instructor  who  gives  him  an  intensive 
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course  in  pedagogics  lasting  from  five  to  six  weeks,  .^t  first 
sight  it  would  not  seem  necessary  to  so  instruct  a  man  but 
it  is  not  generally  understood  that  teaching  after  all  is  itself 
a  trade.  The  experience  with  the  men  in  this  respect  is  most 
interesting.  In  nearly  every  case  the  man  has  resented  this 
course  at  the  start  but  at  the  end  has  turned  completely 
around  and  in  many  cases  has  desired  an  even  more  extensive 
training.  What  is  really  accomplished  is  to  give  the  man 
the  necessary  confidence  to  impart  the  knowledge  that  he 
I'.as  gained  to  another  green  man.  The  men  under  training 
arc  taken  from  the  various  industries  especially  the  shij)- 
building  industry  and  after  they  have  finished  their  instructor 
course  are  returned  to  their  employer  to  carry  on  the  in- 
struction, in  their  own  plant.  The  men  who  go  through  this 
training  as  provided  by  the  Emergency  Fleet  Corporation  are 
certificated  when  they  have  shown  themselves  to  be  en- 
tirely proficient.  It  is  not  possible  nor  expedient  for  the 
F.mergency  Fleet  Corporation  to  require  the  certification  of 
all  electric  welders.  It  is  the  consensus  of  opinion  that  all 
industries  doing  serious  work  with  the  electric  arc  should  use 
men  who  arc  certified  as  to  their  ability  in  the  art  of  electric 
welding.  The  main  reason  for  this  opinion  is  that  the 
operator  must  be  a  conscientious  workman  or  the  weld  will 
not   I)e   of  perfect   quality. 

This  brings  forward  another  problem  upon  which  a  great 
deal  of  experimental  work  has  been  and  probably  will  con- 
tinuf  to  be  done,  namely,  a  practical  and  scientific  method  of 
testing  a  welded  joint  it  has  been  made.  There  have  been 
a  number  of  suggestions  made  for  the  solution  of  this  prob- 
lem.   They  are  briefly,  as  follows: 

(a)  Mechanical.  By  hammering  the  weld  or  by  chipping 
al  frequent  intervals. 

(1))   F.lectric.     By  means  of  resistance  or  voltage  drop. 

(c)  Magnetic,  By  means  of  the  permeometer  or  the 
change  of  conditions  of  the  magnetic  circuit. 

(d)  X-ray.     By  means  of  an  exposure  on  an  X-ray  plate. 
At  the  present  time  none  of  these  suggested  methods  have 

been  productive  of  conclusive  results  and  recourse  must  be 
had  to  the  purely  mechanical  methods  of  striking  heavy 
blows  on,  or  adacent  to,  the  weld  or  by  using  a  chipping 
hammer  and  making  intermittent  examinations.  It  would 
seem  by  far  the  best  procedure  to  make  the  inspector  pro- 
ficent  in  the  art  so  that  he  may  closely  observe  the  welders 
while  at  work.  This  may  be  accomplished  by  a  two  or  three 
weeks  attendance  of  inspectors  at  any  oije  of  the  electric 
welding  training  centers. 

Methods  of  Electric     Welding. 

There  are  many  methods  and  processes  of  electric  welding 
but  the  two  main  ones  that  interest  the  committee  at  the 
present  time  and  alone  have  been  mentioned  so  far  are  the 
spot  welding  and  arc  welding.  It  may  be  a  surprise  to  some 
of  the  old  time  welders  to  consider  electric  welding  as  a  new 
industry.  In  substantiation  of  this  statement  it  may  be  well 
to  describe  briefly  what  is  meant  by  electric  welding  as  it 
is  practiced  to-day. 

Spot  welding  is  not  much  different  in  the  methods  of 
procedure  or  in  design  of  apparatus  than  when  it  was  first 
introduced.  Copper  electrodes,  water-cooled  in  the  heaviest 
machines,  arc  placed  on  opposite  sides  of  the  material  to  be 
welded  together.  The  joint  is  a  lap  joint.  Machines  are  now 
so  designed  that  two  spot  welds  may  be  made  at  one  time. 
The  routine  of  the  operation  is  as  follows: 

The  electrodes  are  brought  into  contact  with  the  materials 
to  be  joined,  current  is  supplied  sufficient  to  give  the  required 
heat,  i)ressure  is  then  applied,  the  current  is  remmed,  and 
the  pressure  is  removed,  the  weld  is  then  complete. 

The  operator  has  a  perfect  indication  of  making  a  good 
spot  weld  by  the  use  of  a  button  placed  under  the  electrode 
observing  which  he  knows  exactly  the  proper  timing  of  the 


operation.  There  is  therefore  no  question  as  to  a  good,  bad, 
or  indifferent,  spot  weld.  Autoniautic  spot  welders  have  been 
designed  and  built,  but  it  is  the  general  opinion  that  they  add 
complication  to  a  process  which  in  itself  is  very  simple. 

The  process  of  arc  welding  is  as  follows: 

One  side  of  the  electric  circuit  is  connected  to  the  mater- 
ial to  be  welded,  the  shank  material  is  usually  prepared  by 
bevelling  the  edge  of  the  pieces  to  be  welded  together.  The 
other  side  of  the  electric  circuit  is  connected  to  the  electrode. 
By  touching  the  electrode  to  the  shank  material  the  arc  is 
drawn.  The  skilled  operator  now  moves  the  electrode  from 
side  to  side  of  the  groove  giving  a  semi-circular  motion  while 
at  the  same  time  moving  the  electrode  along  the  groove. 

It  is  important  that  the  arc  "bite"  into  the  shank  metal 
creating  a  perfect  fusion  along  the  edges  and  the  movement  of 
the  electrode  is  necessary  for  the  removal  of  any  mechanical 
impurities  that  may  be  deposited.  In  the  coated  electrode  it  is 
further  necessary  that  the  slag  which  forms  for  the  protection 
of  the  pure  metal  be  worked  up  to  the  surface  and  it  is  ex- 
tremely important  in  the  event  of  a  second  or  third  layer  that 
the  slag  or  impurities  be  carefully  scraped  away  before  the 
virgin  metal  is  again  laid  on. 

The  operator  in  arc  welding  is  protected  with  either  a 
hand  screen  covering  his  face  with  special  glass  through 
which  to  observe  his  work.  The  electric  arc  emits  dangerous 
invisible  rays  in  both  the  upper  and  lower  spectrum  scale 
and  it  is  quite  evident  that  both  the  infrared  and  ultra- 
violet are  dangerous  in  their  effect,  the  former  is  pathological 
the  latter  actinic.  The  operator  further  uses  gloves  for  his 
hands  and  for  the  very  difficult  work  of  overhead  welding  it 
is  necessary  for  him  to  use  a  helmet  which  partly  covers  his 
breast. 

Developments. 

The  tendency  of  developments  in  spot  welding  has  already 
been  slightly  touched  upon.  In  their  nature  as  applicable  to 
shipbuilding  the  advancement  will  naturally  have  to  proceed 
toward  means  for  accomplishing  spot  welding  in  very  cramped 
locations.  This  makes  an  exceedingly  difficult  problem  as  the 
power  requirements  are  such  as  to  preclude  any  very  small 
device.  In  riveting  one-half  of  the  apparatus  is  on  one  side 
of  the  work  and  the  other  half  on  the  opposite  side  and  it  is 
difficult  to  conceive  of  any  method  of  spot  welding  that  will 
admit  of  such  an  arrangement.  In  shipbuilding  it  is  quite 
probable  that  designs  may  be  made  that  will  permit  of  a 
large  or  at  least  increased  amount  of  spot  welding  in  the 
actual  construction  of  the  vessel.  Certainly,  present  designs 
of  riveted  ships  will  not  allow  of  this  to  any  great  extent.  As 
already  stated,  spot  welding  can  now  take  its  place  in  the 
fabricating  shops  and  it  is  to  be  expected  that  within  a  few 
months  spot  welding  will  begin  to  supplant  riveting  in  this 
field.  The  only  drawback  to  this  will  be  the  suflScient  pro- 
duction of  spot  welding  apparatus. 

The  tendency  of  development  in  arc  welding  is  toward 
the  automatic  machine  to  obviate  the  responsibility  that  has  to 
be  placed  upon  the  skilled  operator.  Intensive  work  has  been 
dont  within  the  last  few  months  in  the  line  of  automatic  arc 
welding  machines  and  at  the  present  time  sample  tests  of 
welds  made  by  such  apparatus  have  been  sent  to  the  Bureau 
of  Standards.  These  machines  will  occupy  a  very  important 
position  in  repetition  work.  They  will  not  immediately 
supersede  the  skilled  operator  in  repair  work,  or  in  special 
jobs  but  it  may  be  expected  that  the  development  of  such 
machines  will  bring  apparatus  which  can  be  man-handled  and 
will  eventually  take  the  place  of  most  of  the  hand  work  as  it 
is  now  known. 

Of  the  scientific  advancement  in  the  art  of  electric  welding 
there  is  so  much  to  be  treated  that  only  a  general  outline  can 
be  considered  at  this  time.  The  research  work  has  only  just 
begun.     Practice    has   preceded    the   scientific   investigation. 
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Tlie  field,  therefore,  is  full  of  most  interesting  problems. 
Those  who  have  been  following  the  development  of  the  past 
six  months  arc  deep'y  interested  to  know  the  fundamental 
reasons.  The  investigational  questions  may  be  grouped  into 
three  main   divisions: 

1.   Metallurgical;  3.   Physical;  3.   Electrical. 

The  metallurgist  has  yet  to  tell  us  what  the  conditions  of 
the  metals  are  after  the  electrode  material  has  fused  with  the 
parent  metal,  and  to  determine  what  the  proper  conditions 
must  be  to  produce  a  good  weld.  This  problem  has  in  it  a 
great  many  variables.  The  physicist  must  explain  the  atomic 
or  electronic  conditions  which  permit  of  the  combinations  at 
the  high  temperatures  involved  and  must  explain  the  phe- 
nomenon of  overhead  welding.  The  electrical  investigator 
must  determine  all  the  various  phenomena  connected  with 
the  preferences  between  and  the  advantages  of  the  use  of 
different  forms  of  electrical  energy  and  the  varying  character- 
istics of  the  electric  circuit  in  producing  different  type  of 
welds. 

Conclusion. 

From  the  preceding  remarks  it  must  be  conceded  that  the 
NV'elding  Committee  of  the  Emergency  Fleet  Corporation  has 
already  crystalized  the  problems  connected  with  this  art.  The 
working  functions  of  this  committee  have  been  laid  down 
upon  the  hroadest  possible  lines.  Liberal  opportunity  has 
been  given  every  one  to  state  in  detail  his  opinion  and  to 
express  the  reasons  for  his  preference  on  every  point  con- 
nected with  this  subject.  The  committee  goes  even  further 
than  this.  It  furnishes  those  interested  with  every  new  idea 
that  is  brought  to  bear  upon  the  subject  after  sifting  from  the 
suggestions  any  question  of  doubt  or  misstatement  of  fact. 
All  suggestions  of  improvement  or  problems  of  special  ap- 
plication are  gladly  taken  in  hand,  thoroughly  investigated 
and  reports  made.  It  will  welcome  any  comments  that  those 
connected  with  the  industries  may  desire  to  lay  before  it. 
The  personnel  is  at  the  present  time  such  that  it  can  devote 
not  one  but  many  minds  to  the  solution  of  any  specific  prob- 
lem that  is  laid  before  it. 

The  committee  early  discovered  that  the  literature  of 
electric  welding  was  very  much  clouded  by  misstatement  of 
fact  or  half-baked  theory  and  much  of  the  time  of  the  coiri- 
mittce  has  been  taken  up  in  disproving  such  statements.  In 
order  to  spread  the  results  of  this  work  to  all  quarters  a 
handbook  is  now  being  prepared  which  will  contain  only 
definite  facts  and  results  of  investigations  as  are  approved  by 
the  whole  committee.  This  handbook  will  be  made  available 
to  all  those  who  desire  to  acquaint  themselves  with  the 
proper  means  of  accomplishing  good  and  reliable  electric 
welding. 
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Obituary 

Mr.  Frank  Hunt,  plastering  contractor,  of  Ottawa,  was 
fatally  injured  on  Nov.  0  by  the  breaking  of  a  scaffold  at  the 
new  Detention  Home  in  that  city.  This  scaffold  was  about 
18  or  20  ft.  above  the  ground,  projecting  from  a  second- 
storey  window.  It  broke  without  warning,  causing  Mr.  Hunt 
to  fall  heavily  to  the  ground,  and  his  death  ensued  before 
the  hospital  was  reached.  It  is  stated  that  the  unsafe  con- 
dition of  the  scaffold  had  previously  been  pointed  out  to  Mr. 
Hunt,  but  that  he  had  apparently  considered  it  sufficiently 
secure. 

Ford  C.  Bowman,  manager  of  the  waterproofing  depart- 
ment of  the  Philip  Carey  Co.,  Lockland,  Cincinnati,  Ohio, 
died  of  influenza  pneumonia,  on  Oct.  26.  Every  attention 
medical  science  could  afford  was  given  without  avail.  Mr. 
Bowman  joined  the  staff  of  the  company  nearly  eight  years 
ago,  and  had  established  himself  as  a  most  valuable  mem- 
ber.   He  is  survived  by  his  widow  and  a  little  son. 


The  Couverapce  Mining  Co.,  Limited,  has  been  incor- 
porated, with  a  capital  of  .$100,000.  head  office  at  Field,  B.C. 

The  British  Government  Housing  Board  proposes  to 
erect  .■iOO,000  homes  in  England  the  first  year  after  the  war. 
and  100,000  homes  in  Scotland. 

The  city  council  of  Sydney,  N.S.,  will  in  the  near  future 
raise  the  price  of  water  to  the  Dominion  Coal  Company 
from  8  cents  per  thousand  gallons  to   1.5   cents. 

The  Whitni.irsh  Mining  &  Development  Company.  Lim- 
ited, has  been  incorporated  with  a  capital  of  one  million  dol- 
lars, headquarters  at  Quesnel  Forks,  B.C. 

The  Moody  Rolling  Mills,  Limited,  have  been  incorpor- 
ated, with  a  capital  of  $20,000,  head  office  at  Vancouver. 
This  firm  is  authorized  to  carry  on  business  as  ironmasters, 
steel-makers,  iron  founders,  etc. 

The  council  of  Ford,  Ont.,  has  awarded  the  contract  for 
the  construction  of  an  intercepting  sewer  in  the  west  end 
of  that  municipality  to  the  Chick  Contracting  Co.  of  Wind- 
sor. The  work,  which  is  estimated  to  cost  $5.'i7.21.'),  is  to  be 
started  immediately. 

The  employees  of  the  .-Mgoma  Steel  Coroporation,  Snult 
Ste  Marie,  and  the  representatives  of  the  company,  have 
come  to  an  agreement  in  the  dispute  regarding  wages,  hours 
and  overtime,  whereby  the  employees  receive  increases  ag- 
gregating about  $900,000  in  the  wage  roll  for  the  year. 

The  Cochrane  Board  of  Trade  has  passed  a  resolution 
urging  that  the  Ontario  government  proceed  with  the  ex- 
tension of  the  Temiskaming  &  Northern  Ontario  Ry.  to 
James  Bay.  A  copy  of  this  resolution,  which  points  out 
numerous  advantages  to  be  gained  from  the  carrying  out 
of  this  undertaking,  is  being  sent  to  Ontario  cabinet. 

The  work  on  the  trunk  sewer,  which  the  railway  board 
ordered  to  be  constructed  between  the  west  end  disposal 
work  in  Hamilton,  Ont.,  and  the  McKittrick  survey,  is  to 
be  proceeded  wifh.  At  a  recent  meeting  the  city  council 
recommended  that  1,200  ft.  of  the  sewer  be  built  at  once. 
Half  of  the  cost  is  to  be  paid  by  the  McKittrick  Properties, 
Limited. 

The  annual  meeting  of  the  Greater  Toronto  Labor  party 
was  held  in  the  Labor  Temple  on  Nov.  9.  Two  sessions  were 
held  and  numerous  changes  were  made  in  the  constitution 
and  by-laws  of  the  party.  The  following  officers  were  elect- 
ed for  the  ensuing  year:  president,  Mr.  jas.  Ballantyne; 
vice-presidents.  Mrs.  W.  F.  Singer  and  Mr.  J.  T.  Gunn;  fin- 
ancial secretary  and  treasurer,  Mr.  Roy  Hughes;  recording- 
secretary,  Mr.  J.  W.  Buckley;  also  an  executive  of  about  20 
members. 


Personals 

Mr.  Lloyd  Harris,  who  has  done  good  work  as  chairman 
of  the  Canadian  War  Mission  in  Washington,  has  now  been 
appointed  chairman  of  the  Canadian  Trade  Mission  in  Lon- 
don. England. 

Mr.  T.  A.  Stevenson,  president  of  the  Toronto  Typogra- 
phical Union,  and  secretary  of  the  Toronto  District  Labor 
Council,  has  been  appointed  as  the  representative  of  labor 
upon  the  Department  of  Soldiers'  Civil  Re-establishnicnt. 
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E  I     ^^     £siA»usMto  iBSA  'JOO  tons  in  that  year.    In  the     ..;..,    ......  ihc  imp, .. 

^F'  "^  X—**^  ^^U     I  M#%  .^  I     '^'^  '™"  "'^^'  ap;)arcntly  forced  for  war  purposes  to  the 

M/^'TI'f  iVlf      I      |cr^/*/\'t*#l     '-''**'^"^  °f  2,000,000  tons  more  than   in    1912,  reached 

■  I     1 1  I  I  I  U^^    l\V^\^l  11    I  I     ^^^  ''^*^"''''  ^"^^'  "^  14,000,000  tons.  If  from  these  first 

^\^JI»*'*  A  ^     ^^\^ K   \A    figures  we  subtract  the  output  of  iron  ore  in  German 

^ii^j„^C»       ,   .  .      ,      n^-ri^^.T  1-orraine,  which  amounted  to  21,iyj,000  tons  in  1913, 

t  ^  LnPinCCrinQ    KCVICW  the  surrender  of  Msacc-Lorraine  to  France  win  mean 

^ that  Germany  was  left  only  the  insignificant  quantity 

^  ,,  , ,.  ,    TT,    ,   ,.,    ,       ,      ,  "f  7,471,000  tons  per  annum,  on  the  basis  of  the  na- 

■^■r  rubi.shcd  Each  Wednesday  by  *;,._,   i  .   »■        •      ini  7     ir    u  »i 

^^^  tive  production  m  1913.    If,  however,  the  tonnage  won 

1         HUGH   G.   MACLEAN,  LIMITED  in   Luxemburg  remains  at  the  disposal  of  Germany, 

■  HUCiH  C.  MacLEAiV,  Winnipeg,  I'residini.  -ind  the  imports  are  maintained  at  the  extraordinary 

W  IHOMAS  .S.  YOUXG,  General  Manager.  level  which  prevailed  in  1913,  Germany  will  still  only 

HEAlJ  Ol'l'ICE    -    347  .Adelaide  Street  West,  TOKDX'l'O  have  28,800,000  tons  of  iron  ore  per  annum  for  smclt- 

Teleplione  A.  2700  ing  jiurposes,  as  compared  with  49,940,000  tons  in  1913. 

^ — But  even  if,  owing  to  her  financial  grip  of  Lu.xem- 

MONTREAL  -  Telephone  Main  22<.><j  -  119  Hoard  of  Trade  'nirg,  Germany  i^  still  able  to  draw  on  that  country. 

WINNIPEG  -  Tel.  Garry  HCO  -  Electric  Railway  Chambers  it   is  a   question    whether   she   will   again   be   afforded 

VANCOUVER     -      I'el.  Seymour  2013     -     Winch  Building  an  opportunity  of  procuring,  for  a  long  time  to  come, 

NEW  YORK  -  Tel.  iiioH  Heeknian  -  112;!  Tribune  Huilding  such  a  large  quantity  of  iron  ore  from  abroad  as  was 

CHICAGO   -  Tel.  Harrison  r.ii.ii   -    1413  Gt.  Northern  Bldg.  imported  in  1913.    Out  of  the  total  of  14,000,000  tons 

LONDON,  ENG.    -------    16  Regent  Street  S.W.  purchased  from  other  countries  in  that  year,  France. 

Greece,    Alg;eria,   Tunis   and    Newfoundland    supplied 

SUBSCRIPTION  KATES  4,700,000  tons,   Sweden  4.558,000  tons,  and   Spain  3,- 

Caiiada   and   Great    Britain,  $2.00.     U.   S.  and    Foreign,  $3.01).  632.000  tons,  making  a  total  of  12,890,000  tons,  whil.st 

Single  copies  10  cents.  the  balance  was  obtained  from  Russia  and  other  coun- 

—    — --     -     —      ;     -        —     -      ;     ;  —  tries.  Most  of  the  imports  were  of  ore  of  special  and 

Authorized    by    the    Postmaster    dcneral    for    Caiiarla,    for    transmission  -  ...  .        .,  .        ,.-,  *^  , ,      , 

as  second  class  matter.  Superior  qualities  to  those  won  m  Germany.     If  the 

Entered  as  second  class  matter  July  isiii,  1914,  at  the  I'ostofiicc  at  ncccssity  for  Frauce  to  cxchauge  iron  Ore  for  German 

Huflalo,   N.   v.,  under  the  Act  of  Congress  of  March  3.  l.S7!t.  t  u        l  i    t  .1  <•  »  .^ 

coke  should  be  overcome,  the  supplies  from  France, 

Vol.  3a  November  27,  1918  No.  48  Algeria  and  Tunis  would  be  stopped,  and  those  from 

;      ;  —  Newfoundland  and  Greece  also  would  probably  cease; 

Principal   GontentS  P,ge  but  it  has  yet  to  be  shown  that  France  can  obtain  ade- 

Editorial '.)3.->  quatc  supplies  of  coke  from  any  Other  country.  On  the 

London  Technical  and  Art  School u37  other  hand,  the  tendency  in  Sweden  is  to  curtail  the 

Keep  the  Main  Roads  Open  in  Winter 93H  export  of  low  phosphoric  ores  in  favor  of  the  develop- 
New  Foundry  Building  for  Darling  Bros 040  mciit  of  the  native  iron  and  Steel  industry,  and  Spain 

Two  Important  Sludge  Problems !tn  may  be  expected  to  follow  in   the  .same  direction,  .>;o  , 

More  .-Xctive  Interest  in  Housing  Problem '.»43  that  the  probability  exists  that  (icrmany  will  be  un- 

The  New  Profession  of  City  Manager 945  able  to  procure  such  large  quantities  of  iron  ore  from 

Canada's  Heritage  on  the  St.  Lawrence 04«  abroad  in  the  future,  unless  other  foreign  sources  be- 

_  come  available  as,  for  instance,  Brazil.   Now,  since  it 

What  the  Alsace-Lorraine   Iron    Mines  Have  '"""^  be  ob.served  that  the  reported  acceptance  by  Ger- 

»  *         ^   .      r-"  many  of  the  terms  put  forward  bv  the  President  of  the 

Meant   to   Uermany  i;„jted  states  implies  the  cvacuati.Mi  of  France,  includ- 

AN  interesting  sidelight  is  thrown  on  the  fu-  ing  the  iron  ore  districts  of  Briey  and  Longwy,  it  is  of 
turc  itulustrial  competition  between  Germany  interest  to  note  the  estimation  in  which  Germany 
and  {'Vance  and  her  allies,  in  an  editorial  ar-  h(ilds  this  rich  district.  The  \'ercin  Deutscher  Ei.sen 
tide  under  date  of  Oct.  18,  in  the  British  nnd  Stahl  Industrieller  and  the  Verein  Deut.scher  Eis- 
"Engineer."  At  that  date  it  had  just  been  announced  enhuttenleute,  in  the  course  of  a  petition  presented  to 
tliat  Germany  accepted  President  Wilson's  general  the  Imperial  (iovernment  last  year,  asked  for  the  in- 
ternis.  and  the  editorial  expressed  doubt  as  to  the  po.s-  corporation  of  Briey  in  the  German  Empire,  on  the 
sihility  of  German  industrial  authorities  ever  con-  ground  that  without  these  dcpo.sits  (iermanv  could 
senting  to  the  release  of  the  iron  mines  of  .Vl.sace-  not  carry  on  la  future  war  with  success.  On  the  out- 
Lorraine.  Read  in  the  light  of  intervening  events,  the  break  of  the  war,  there  were  eighty-nine  bla.st-furnacej 
article  is  specially  interesting  as  pointing  out  the  posi-  in  the  Meurthe  and  Moselle,  which  produced  3.410.000 
tion  Germany  now  finds  herself  in  with  regard  to  a  tons  of  (lig  iron  out  of  the  total  niake  of  4.950.000  tons 
supply  of  iron -ore.  Extracts  from  the  article  follow:  in  1912.  and  the  steel  furnaces  there  turned  out  2.210.- 
■  It  is  advisable  to  emphasize  the  paramount  import-  (XX)  tons  out  of  the  total  of  4,440,000  tons  of  steel  made 
ance  of  the  (|uestion  of  iron  ore  resources  as  alTecting 
Gcnnany,  with  s])ccial  reference  to  those  in  (ierman 
Lorraine  as  forming  part  of  .Vlsace- Lorraine.  Let  us 
therefore  clearly  understand  what  the  position  of  Ger- 
many will  be  without  German  Lorraine,  and  without 
the  ore  resources  of  the  further  innocent  victim  of  (ier- 
man aggression  as  represented  by  the  Grand  Duchy 
of  Luxemlxirg.  It  is  found,  for  instance,  that  the  ])ro- 
duction  of  iron  ore  in  Germany  in  1913  amounted  to 
28,()07,(XX)  tons,  whilst  that  of 'Luxemburg— which  is 
included  in  the  German  Customs  Union — was  7,3ii,- 


912.  It  was  state<l  some  months  ago,  by  the  \"os- 
.•-i-che  Zeitung,  that  all  the  works  in  the  district  have 
been  demolished,  particularly  the  blast-furnaces,  solelv 
for  the  purp  j.se  of  yielding  scrap  iron ;  and  the  Briey 
district  mere'y  consists  of  "some  square  miles  of  un- 
i  ihr.bited  territory:"  but  on  the  other  hand,  it  was  as- 
serted at  a  Meeting  of  the  Deutscher  Eisen  und  Stahl 
Industrieller,  last  December,  that  11.500.000  tons  of 
ircn  ore  had  been  obtained  from  the  Briey  district  in 
thrte  yoars  „nd  a  quarter,  and  that  the  production  at 
that  time  wa;:  equivalent  to  550.000  tons  per  month. 
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Since  then,  however,  the  German  steel  trade  associa- 
tioii'i  have  abandoned  the  idea  of  annexing  Briey,  but 
propose  that  the  Briey  basin  should  be  jointly  util- 
ized by  the  two  countries  by  means  of  concessions  or 
contracts.  Yet  even  these  modifications  will  have  to 
be  relinquished  in  consequence  of  the  voluntary  or 
compulsory  removal  of  the  German  from  France  in  a 
future  not  remote. 

When  the  French  recover  possession  of  the  Meur- 
the  and  Moselle,  and  if  it  should  be  decided  to 
re-establish  the  iron  and  steel  industry  there,  as,  de- 
spite the  alleged  vast  ore  deposits  in  Normandy,  is 
so  probable  that  it  amounts  to  a  certainty,  one  of  the 
most  pressing  problems  which  will  arise  will  be  the 
obtaining  of  an  adequate  supply  of  coal  and  coke,  and 
the  fuel  question  will  become  of  even  greater  import- 
ance with  the  enforced  return  of  Alsace-Lorraine.  The 
only  country  which  can  meet  this  demand  is  Germany, 
and  necessity  may  compel  the  French  again  to  ex- 
change iron  ore  for  coke,  as  in  former  years.  But  even 
then  Germany  can  not  expect  to  regain  the  prominent 
position  which  she  occupied  before  the  war  in  the  iron 
and  steel,  engineering  and  shipbuilding  industries,  and 
her  financial  position  will  consequently  sufifer  for  many 
years  to  come  for  this  reason,  and  for  the  further  bur- 
dens which  the  war  will  impose  upon  that  country. 
We  are  not  far  wrong  in  saying  that  the  war  is  a  war 
for  iron,  the  commodity  on  which  industry  reposes, 
and  bearing  in  mind  the  enormous  value  to  Germany 
of.  the  districts  we  have  been  considering,  we  do  not 
believe  she  is  yet  ready  to  surrender  them,  and  we, 
therefore,  accept  with  resejrve  her  avowed  consent  to 
evacuate  the  occupied  iron  districts  of  France,  and 
to  give  back  Alsace-Lorraine ;  we  hold  it  safer  to  as- 
sume that  by  some  wile  she  still  hopes  to  retain  her 
grip  on  resources  which  are  of  unparalleled  conse- 
quence to  her  future  development. 


Can  a  Municipality  Hold  Contractor's 
Deposit  ? 

IS  a  municipality  justified  in  holding  the  deposits 
of  contractors  who  have  failed  to  live  up  to  their 
agreements  and  who  have  done  a  certain  amount 
of  work  for  which  payment  is  due  and  has  not 
been  made  ?  This  question  arises  out  of  the  building 
of  the  La  Salle  bridge,  Montreal,  a  perspective  of 
which  appeared  in  our  issue  of  November  6.  The 
bridge  is  over  the  ill-fated  aqueduct,  which  is  now 
lying  derelict,  after  the  expenditure  of  millions  of  dol- 
lars. 

The  bridge  has  had  a  history  almost  as  unfortunate 
as  that  of  the  aqueduct.  The  contract  for  its  construc- 
tion was  originally  awarded  to  Mr.  J.  Sullivan  at  a 
price  which  was  considered  to  be  very  low,  and  which 
caused  considerable  surprise  to  competing  firms.  Mr. 
Sullivan  fell  down,  and  the  job  was  turned  over  to 
Pion  and  Grothe,  at  a  price  of  $259,000.  In  turn,  the 
work  was  again  stopped,  the  contractors  alleging  that 
the  price  of  materials  was  so  high  that  they  had  no 
alternative  but  to  abandon  the  contract.  They  want- 
ed the  contract  cancelled,  but  the  City  Commissioners 
declined,  and  insisted  that  the  work  be  proceeded 
with.  As  nothing  was  done,  the  city,  as  in  the  case 
of  the  first  contract,  claimed  the  machinery  and  ma- 
terial on  the  ground.  The  city  then  decided  to  com- 
plete the  job,  and  appointed  Eraser,  Brace  &  Co.  to 
supervise  the  work  for  a  fixed  sum. 

The  .sum  deposited  by  Mr.  Sullivan  was  $21,000, 
and  the  work  done  was  valued  at  $15,000.    Pion  and 


Grothe  made  a  deposit  of  $25,939,  in  addition  to  which 
there  is  due  a  balance  of  $51,000  for  work  done.  The 
question  came  before  a  committee  of  the  Council,  and 
eft'orts  were  made  to  get  a  recommendation  in  favor 
of  the  moneys  being  reimbursed  to  the  contractors, 
without  profits,  on  the  ground  that  the  changed  con- 
ditions, due  to  the  war,  were  responsible  for  the  failure 
of  the  contractors  to  live  up  to  their  engagements. 

The  commissioners  of  the  city  take  the  position 
that,  as  trustees  of  the  tax-payers,  they  are  responsible 
for  seeing  that  the  work  is  carried  out  without  loss. 
If  the  job  costs  more  than  the  contract  price  then  the 
city  may  rightfully  make  up  any  deficiency  from  the 
deposit  money  owing  to  the  contractor  who  failed 
to  carry  out  his  agreement.  It  is  therefore  held  that 
the  city  ought  not  to  lose  its  hold  on  the  money  until 
the  job  is  completed. 


Lumber  Industry  in  Canada 

THE  lumber  industry,  one  of  our  chief  resources 
in  Canada,  was  most  seriously  afifected  by  the 
war.  Our  foreign  markets  were  almost  entire- 
ly cut  off,  owing  to  lack  of  shipping  facilities, 
reducing  our  timber  export  to  practically  nil.  The 
labor  shortage  throughout  Canada  also  seriously  af- 
fected the  ])roduction  and  manufacture  in  all  branches 
of  the  trade. 

Now  that  the  German  U-boat  has  been  removed 
from  the  seas,  shipping  will  soon  be  returned  to  its 
normal  condition,  and  the  overseas  demands  for  lum- 
ber should  undoubtedly  boom  the  Canadian  lumber- 
ing trade.  Before  the  war,  Italy  imported  approxi- 
mately $35,000,000  worth  of  lumber  annually,  which 
was  about  85  per  cent,  of  her  total  lumber  require- 
ments. In  these  imports,  Austria-Hungary  held,  first 
place,  supplying,  in  1913,  the  year  preceding  the  war, 
approximately  four-fifths  of  the  total  quantity. 

During  the  last  four  3^ears  the  Italian  forests  have 
been  greatly  exploited,  approximately  50  per  cent.,  it 
is  stated,  of  the  standing  timber  having  now  been 
cut.  This  over-cutting  of  the  home  forests  has  been 
necessitated  by  the  .<!toppage  of  exports  from  Austria, 
and  by  the  very  costly  and  extremely  difficult  trans- 
portation of  lumber  from  America  and  Scandinavia. 
Large  quantities  of  lumber  have  been  required  for  war 
purposes  and,  in  the  absence  of  coal,  also  for  fuel. 

It  has  been  stated  that,  at  a  most  conservative  es- 
timate, Italy  will  have  to  import  at  least  double  the 
quantity  of  lumber  imported  in  pre-war  years.  This 
increase  will  be  necessitated  by  general  industrial  ac- 
tivities, building  operations,  and  the  reconstruction  of 
the  invaded  provinces. 

Italy's  situation  is  more  or  less  typical  of  many 
of  the  European  countries,  and  there  is  no  doubt  that 
Canadian  lumber  will  find  a  ready  market  in  Europe, 
provided  that  it  can  be  transported  by  a  service  that 
will  allow  competitive  prices. 

W'e  have  an  almost  inexhaustible  supply  of  lum- 
ber in  Canada  and  given  the  market,  the  only  prob- 
lem to  be  confronted  is  that  of  labor  supply.  There 
is  no  doubt  we  are  on  the  eve  of  the  greatest  labor 
problem  Canada  has  ever  been  called  upon  to  solve. 
The  cessation  of  the  manufacture  of  war  munitions 
and  the  demobilization  of  our  overseas  military  forces 
makes  it  necessary  for  us  to  find  employment  for 
hundreds  of  thousands  of  men.  •  We  can  look  to  our 
forest  areas  to  furnish  employment  for  a  large  per- 
centage of  our  war  workers  and  our  returned  fighting 
men. 
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TH]C  recently  completed  technical  and  art  school 
at  London,  Ont.,  is  of  reinforced  concrete  con- 
struction tliroughout.    Like  many  of  the  more 
modern   school   buildings,   it   is   practically  all 
above  ground.    The  only  basement  space  is  that  re- 
quired for  the  heating  plant  and  the  fans  and  neces- 
sary ventilation  e(|uipment. 

As  is  shown  in  the  accompanying  illustration,  the 
huihling  is  three  stories  in  height  and  the  window 
area  will  assure  jjcrfect  lighting  for  the  various  class 
rooms.    Steel  sash  is  used  throughout  the  building. 

Trussed  Concrete  Steel  Company's  floor  tile,  as 
shown  in  our  illustration,  was  used  in  the  construction 
of  ail  floors.  'J'hc  partitions,  other  than  those  of  solid 
brick,  arc  constructed  of  gyjjsum  block.  All  of  the 
corridors  are  floored  with  quarry  tile,  and  a  special 
feature  of  each  corridor  is  the  locker  accommodation. 
Isach  pupil  will  be  alloted  an  indivdual  locker  which 
is  well  ventilated  by  means  of  special  flues  carried 
through  to  a  fan  on  the  roof. 

The  equipment  details  have  been  given  careful  con- 
sideration.  An    example   of   this  is  the  completely    fur 
nished  model  apartment  laid  out  in  conjunction  with 
the  domestic  science  classroom. 

]'-very  classroom  is  completely  eciuijiped  with  the 
standard  equipment  necessary  for  the  particular 
branch  of  scicational  training  undertaken  by  each 
class. 

'J'he  construction  work  was  standard  throughout 
and  furnished  no  unusual  features. 

.'\s  shown  in  our  illustration,  the  elevation  of  the 
building  presents  an  excei)tionally  pleasing  appearance. 
The  contrast,  .so  striking  in  effect,  secured  by  the  use 
of  a   tapestry  brick   and   the   white   stone  trimmings, 


General  View,  London  Technical  School 

gives  the  building  an   individuality   that   is   so  much 
desired,  but  not  always  secured. 

At  a  time  like  the  present,  when  considerably  more 
attention  is  being  given  to  techical  education  than  ever 
before,  London  is  very  fortunate  in  being  able  to  offer 
facilties  to  this  class  of  students,  seldom  obtainable 
outside  of  our  metropolitan  cities.    Many  more  of  our 


cities  would  be  well  advised  to  seriously  consider  the 
example  set  by  London. 

The  building  was  designed  by  Messrs.  Watt  & 
Blackwell,  who  also  supervised  the  work  of  construc- 
tion. Mr.  John  Putherbough  was  awarded  the  general 
contract  and  the  sub-contracts  were  carried  out  by 
the  following:  Carpenter  work,  Samuel  Willis;  plas- 
tering, Geo.  Gould  ;  painting  and  glazing,  Pace  &  Son  ; 


Form  Work  in  Place  for  Placing  Concrete  Floors 

metal  work,  Wm.  Stevely  &  Son ;  roofing,  Walter 
Scott ;  plumbing  and  heating,  Eggett  &  Co. ;  floor 
tile,  Ital.  Mosaic  &  Marble  Co. ;  wiring.  Benson  &  Wil- 
cox; cut  stone,  A.  &  E.  Nobbs;  lighting  fixtures,  Mac- 
Donald  &  W'illson;  steel  sash,  Trussed  Concrete  Steel 
Co.  • 

The  sujjply  firms  furnishing  materials  arc  as  fol- 
lows: Lockers  and  toilet  partitions,  Dennis  Wire  and 
Iron  Co.;  boilers,  E.  Leonard  &  Son;  exterior  face 
brick,  Don  \'alley  Brick  Co.;  steel,  sash  and  reinforc- 
ing steel,  Trusse<l  Concrete  Steel  Co. 


Influence  of  Salts  on  Concrete 

• 

Ex])erimeiits  made  with  four  cements  and  eleven 
salts,  namely  chlorides,  nitrates,  sulphates,  and  bicar- 
bonates,  showed  that  the  effect  generally  was  to  lower 
the  tensile  strength,  and  any  increase,  which  was  usu- 
ally associated  with  sulphate,  was  "very  small.  The 
cement  with  the  highest  content  of  calcium  seemed 
to  be  affected  the  most.  The  sulphates  and  chlorides 
of  zinc  and  copper  caused  a  retardation  in  the  initial 
set,  which  increased- with  the  concentration. 


Owing  to  the  estimates  exceeding  the  amount  al- 
located to  the  construction  of  the  storage  dam  at  the 
outlet  of  Lake  Jacques  Cartier,  sixty  miles  north  of 
Quebec,  for  the  Quebec  Streams  Commission,  th^  bids 
recently  sent  in  have  been  returned. 
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Keep  the  Main  Roads  Open  in  Winter 


By  Geo.  H.  Biles* 


PENNSYLVANIA  has  a  keen  appreciation  of  the 
volume  and   character  of   present-day  highway 
traffic  and  its  demands,  due  to  its  important  in- 
dustrial position.    We  feel  that  it  is  but  the  be- 
ginning ,   and    new    methods,    increased   energy   and 
study  must  be  applied  to  meet  these  conditions. 

Our  State  was  put  to  the  crucial  test  last  winter 
in  answering  the  call  of  the  nation  to  keep  the  roads 
open.  I  dare  say  that  few  of  us  recall  a  more  severe 
winter,  and  it  augurs  well  for  the  future  when  such 
abnormal  conditions  can  be  successfully  combated  as 
was  the  case  with  our  main  arteries  of  traffic.  The 
first  steps  taken  to  cope  with  the  situation  were  to 
provide  an  organization  to  prosecute  the  task  efficient- 
ly. This  was  but  an  enlargement  of  the  regular  force 
of  maintenance  employees.  I  might  mention  here  that 
we  have  a  colossal  maintenance  proposition  in  Penn- 
sylvania in  looking  after  the  upkeep  of  over  10,000 
miles  of  highways,  approximately  65  per  cent,  of 
which  are  unimproved,  and  with  a  working  force  in 
some  periods  of  the  season  of  over  12,000  men,  it 
must  be  granted  modern  business  ]irincii)lcs  in  or- 
ganization and  operation  are  essential. 

The  Division  of  Maintenance  of  the  Department, 
composed  of  the  assistant  engineers,  superintendents, 
foremen,  caretakers,  labor,  etc.,  took  complete  charge 
of  the  snow  removal  work  under  the  direct  supervi- 
sion of  the  Second  Deputy  Commissioner.  I'rom  the 
inception  of  this  division,  in  1913,  surveys  and  studies 
have  been  made  of  snow  conditions  and  data  com- 
piled that  has  served,  and  will  continue  to  serve,  in 
good  stead,  for  there  are  many  points  where  it  has 
been  developed  that  the  construction  of  snow  fences 
is  the  most  economic  practice.  Considerable  of  this 
snow  fence  has  been  constructed  up  to  the  present 
time  and  is  ready  to  be  put  in  place.  At  present  prices 
this  costs  approximately  50  cents  per  running  foot  in 
place,  and  the  design  closely  approximates  the  rail- 
road standards. 

Providing  for  Motor  Convoy  Traffic 

Due  to  the  war  conditions,  a  new  class  of  traffic 
had  to  be  reckoned  with  in  the  United  States  motor 
convoys,  the  imperative  nature  of  which  justified  some 
of  the  unusual  measures  taken.  As  an  example,  ar- 
rangements were  made  with  the  Western  Bureau 
officials  to  wire  forecasts  of  approaching  storms  to 
the  central  office  at  Harrisburg,  which  information 
was  communicated  immediately  to  the  local  forces. 
This  aflforded  an  opportunity  to  anticipate  conditions 
and  organize  accordingly.  The  War  Department  also 
wired  proposed  convoy  movements,  whose  schedule 
was  followed  closely  from  the  time  they  reached  the 
western  limits  of  the  State  until  they  passed  out  to- 
ward the  seaboard.  Stations  were  established  along 
the  lines  oT  the  highways  at  the  larger  towns  where 
motor  truck  equipment  with  snow  plow  attachments, 
road  machines,  drags,  shovels,  etc.,  were  located.  The 
caretakers  or  patrolmen,  who  were  regularly  employed 
on  the  road  were  used  as  a  nucleus  to  create  the  forces 
to  handle  the  work.  Systems  of  reporting  were  devis- 
ed through  telephone,  telegraph  and  mail,  depending 
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Upon  the  conditions,  to  convey  to  the  central  (office 
the  exact  status  of  the  work  at  all  times.  This  infor- 
mation upon  receipt,  was  charted  and  made  avail- 
able at  once,  from  which  a  bulletin  was  prepared. 

It  would  appear  that  what  is  possible  of  accom- 
plishment in  Pennsylvania  in  this  respect  is  true  of 
most  States,  for  the  topographical  conditions  are  such 
that  energy  and  resourcefulness  were  taxed  to  the 
utmost  in  overcoming  the  elements.  When  one  takes 
into  consideration  that  a  major  portion  of  our  State 
is  mountainous  and  many  sections  are  in  altitudes  of 
between  two  and  three  thousand  feet,  in  which  there 
are  stretches  of  highways  many  miles  in  length  where 
there  is  not  a  sign  of  habitation  for  refuge  or  shelter, 
being  entirely  at  the  mercy  of  the  winter  elements, 
it  seems  more  providential  and  miraculous  than  the 
work  of  man  that  such  abnormal  conditions  were  so 
successfully  overcome  and  traffic  maintained.  Aside 
from  the  dearth  of  labor  that  was  felt  over  the  whole 
country  at  this  time,  there  were  sections  wherein  it 
was  impossible  to  get  labor  of  any  character,  and  the 
mountains  and  villages  for  miles  around  had  to  be 
scoured  for  hands,  who  were  transported  by  sleigh 
to  the  site  of  the  work.  To  these  hardy  mountaineers 
and  men  who  were  prompted  by  patriotic  motives, 
great  credit  is  due  for  the  success  of  the  work. 

Prompt  Action  from  First  Appearance  of  Snow 
Snow  removal  work  from  the  experience  of  the 
s])eaker  resolves  itself  into  snow  fighting  from  the 
time  the  first  snow  makes  its  appearance.  Work  be- 
gins when  heavy  falls  come  by  breaking  through  a 
track  with  road  drags  or  small  "V"-shaped  plows 
drawn  by  teams.  These  were  followed  by  the  road 
machines  or  motor  trucks  with  the  snow  plow  at- 
tachments. Turnouts  were  made  at  convenient  in- 
tervals and  as  soon  as  possible  thereafter  the  road 
opened  to  the  desired  width  of  froni  fourteen  to 
eighteen  feet,  depending  upon  the  traffic.  On  improv- 
ed roads  every  effort  is  made  to  remove  the  snow 
within  a  few  inches  of  the  metal  of  the  road  in  order 
that  no  opportunity  is  given  the  traffic  to  track.  What 
snow  remains  that  does  not  melt,  is  removed  entire- 
ly. 

I  will  qualif}-  remarks  just  made  by  saying  that 
these  methods  apply  particularly  to  improved  roads, 
for  if  traffic  is  permitted  to  track  during  periods  of 
freezing  and  thawing  on  such  highways  the  surface 
becomes  aflfected  to  various  degrees,  depending  on 
the  type  of  the  road.  We  have  a  number  of  miles  of 
waterbound  macadam  roads  with  bituminous  surface 
treatments  on  the  main  trunk  lines,  and  in  order  to 
preserve  them  during  such  jjeriods  it  is  essential  to 
distribute  the  traffic.  On  the  unimproved  roads  the 
snow  is  not  taken  off  entirely  down  to  the  surface, 
but  several  inches  is  allowed  to  remain  for  the  travel 
to  pack,  and  as  it  softens  more  snow  is  dragged  from 
the  sides,  in  order  to  keep  the  surface  comparatively 
smooth  at  all  times.  I^olling  of  snow  is  d(jne  on  the 
less  important  lines,  but  this  has  not  been  very  sat- 
isfactory on  the  roads  where  there  is  much  motor 
traffic,  on  account  of  the  rough  condition  that  results 
when  the  surface  becomes  cut  up.  The  snow  being 
rolled  and  wet  from  time  to  time  with  sleet  and  rain- 
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storms,  hccoiiu's  almost  as  hard  as  ice.  However, 
there  are  a  ininiljer  of  roads  where  the  travel  is  light 
and  used  inosth^  by  horse-drawn  vehicles,  where  this 
method  will  suffice. 

In  the  work  just  described,  es]jecial  attention  was 
j^iven  to  the  drainage  and  cuts  were  made  through 
the  banks  of  snow  to  the  ditch  lines  at  certain  inter- 
vals where  ])ossible,  and  drains  and  culverts  ke|)t 
open  and  free  from  obstruction.  'I'his  jjrecautionary 
measure  produced  very  good  results,  for  when  the 
snow  passed  away  in  the  spring,  the  roads  had  come 
through  the  winter  in  better  shape  than  they  had  any 
previous  time,  in  sjiite  of  the  fact  that  they  were  sub- 
jected to  greater  traffic  and  increased  weight  of  loacN. 

Implements  for  Varying  Conditions 

The  heavy  drifted  condition  required  especial  treat- 
ment. Drifts  were  so  deep  and  banks  so  high  on 
either  side  of  the  road  in  some  places  that  snow  had 
to  be  shoveled  and  hauled  out.  Snow,  up  to  twelve 
inches  in  depth,  can  l)e  handled  advantageously  with 
road  machines,  and  from  twelve  to  thirty-six  inche.-, 
if  n(jt  too  heavy,  can  be  moved  with  motor  trucks  with 
plow  attachments,  with  excellent  results.  The  truck 
is  run  along  the  one  side  of  the  highway  and  back 
on  the  opposite  side  at  the  rate  of  about  four  miles 
])er  hour,  and  carries  a  small  crew  of  men  with  shove's 
that  are  used  when  the  snow  ])iles  up  in  front  of  the 
blade,  which  it  will  do,  especially  when  the  snow  is 
wet.  When  there  is  a  greater  depth  than  three  feet, 
a  large  "A"  shaped  plow  is  used.  This  implement, 
which  is  30  inches  high  at  the  nose  and  6  feet  high 
and  16  feet  wide  at  the  back,  with  20  feet  legs,  is  held 
together  with  movable  braces  and  drawn  by  a  heavy 
tractor,  and  it  has  proven  a  very  economical  and  ef- 
fective device.  The  movable  braces  are  provided  for 
the  purpose  of  i)ermitting  vehicles  to  pass  during  the 
operation,  if  necessary.  The  light  tractors  for  this 
work  do  not  hold  the  road  and  have  been  found  un- 
satisfactory. Mechanical  devices  are  preferable  in  the 
majority  of  cases,  but  if  the  drifting  is  a  continuous 
l)erf()rmance  in  cuts,  it  resolves  itself  into  a  slioveling 
proposition. 

To  keej)  the  roads  open  under  conditions  similar 
to  last  winter,  it  costs  from  $50.00  to  $200.00  per  mile, 
depending  upon  the  location  and  other  conditions. 

In  1912,  when  our  system  of  roads  were  taken  over 
for  maintenance,  the  Highway  laws,  with  resjiect  to 
keeping  up  the  road,  were  not  generally  interpreted 
to  mean  that  snow  should  be  removed,  for  it  was  an 
luicommon  thing  for  the  local  road  officials,  prior  to 
this  time,  to  open  the  drifts.  In  many  places,  the 
fences  along  the  line  of  the  highways  were  removed 
and  the  fields  used  until  the  snow  passed  away.  If 
the  thaws  caused  the  fields  to  become  soft,  in  which 
condition  the  traffic  would  do  them  considerable  in- 
jury, some  effort  was  made  to  make  the  roadway  pass- 
able. This  era-  cjuickly  passed  and  with  the  changing 
and  increased  traffic,  the  demands  became  great  for  an 
open  highway  the  year  around.  So,  in  1913,  this  re- 
sponsibility was  assumed  by  the  State  Highway  De- 
])artment  and  |)ractically  all  the  main  trunk  lines  were 
kept  open  from  this  time  on.  The  records  for  the  win- 
ter of  1917-lS,  which  covered  the  period  from  Decem- 
ber to  March,  show  22  snow  storms  varying  in  depth 
up  to  16  in.,  with  drifts  ranging  from  3  feet  to  16  feet 
in  depth,  the  general  average  being  4  to  6  feet. 

1  firmly  believe  that  where  statutes  permit — and  it 
they  do  not,  the  legislative  bodies  should  pass  enabl- 
ing  measures   at   once — snow    removal    should    be    no 


longer  an  ojUicjual  matter  with  the  road  official.-^  in 
charge  of  our  highways ;  f<jr  when  we  consider  the 
enormous  winter  traffic  on  some  of  our  roads,  argu- 
ment is  unnecessary.  As  an  example,  we  have  a  case 
on  record  of  one  of  our  highways  on  which,  when  the 
temperature  was  df)wn  tf)  25  degrees  below  zero,  from 
actual  traffic  census  it  was  shown  that  over  two  thous- 
and vehicles  passed  in  twelve  hours. 


American    Lime    Association    Reports    War 
Restrictions  Removed 

ALL  members  of  the  American  Lime  Associa- 
tion were  notified  recently  that  restrictions 
upon  the  industry  were  being  removed  by  the 
War  Industries  Board,  and  it  may  reasonably 
be  expected  that  this  will  be  interpreted  to  cover  other 
essential  materials  as  well  as  lime.  Lime,  it  is  true, 
was  particularly  free  from  restrictions  which  were 
])laced  upon  so  many  building  materials,  but  the  uni- 
versal restrictions  tended  to  curtail  the  production 
at  a  rate  parallel  with  all  others.  The  War  Industries 
Board,  we  understand,  intends  to  retain  some  measure 
of  its  control  over  industry  during  the  readjustment 
to  i)eace  conditions  and  it  should  be  of  great  service 
to  the  building  and  allied  trades. 

At  a  recent  meeting  of  the  Lime  Association  it 
was  agreed  that  an  educational  campaign  for  the  more 
efficient  use  of  lime  in  agriculture  should  be  vigor- 
ously prosecuted,  and  we  understand  that  this  work 
will  be  started  without  delay,  so  that  benefit  may  be 
derived  during  the  coming  winter  and  spring  of  1919 
liming  period.  With  such  a  large  field,  we  feel  sure 
that  all  lime  companies  are  bound  to  derive  much 
benefit.  It  is  interesting  to  note  that  during  the  war 
period,  farmers  were  required  to  secure  a  certificate 
if  thev  needed  more  than  one  ton  of  agricultural  lime 
in  a  year.  The  use  of  hydrated  lime  in  concrete,  which 
has  been  discussed  in  the  "Contract  Record,"  is  be- 
coming more  generally  recognized.  A  new  set  of 
standard  specifications,  issued  by  the  Bridge  Depart- 
ment of  the  Tennessee  Highway  Commission,  calls 
for  40  pounds  of  hydrated  lime  per  cu.  yd.  to  be  used 
in  all  bridge  concrete  in  the  future.  This  specification 
bears  the  stamp  of  approval  of  the  Office  of  Public 
Roads,  Washington,  D.C. 


Scientific  Research   Institute   for    Italian 
Metallurgical  Industry 

The  Societa  Italiana  Ernesto  Breda,  one  of  the 
largest  plants  in  Italy  for  the  manufacture  of  railway 
stock,  machine  tools  and  now  engaged  in  the  produc- 
tion of  war  material,  is  putting  up  in  connection  with 
its  establishment  at  Sesto  San  Giovanni  (Milan)  a 
special  building,  which  will  cover  5.000  square  metres 
of  floor  space,  for  scientific  and  technical  research  as 
it  relates  to  the  metallurgical  industry.  This  institute 
under  the  auspices  of  the  National  Technical  and  Sci- 
entific Connnittcc  will  be  placed  at  the  disposition  of 
the  Italian  Metallurgical  industry  for  its  development. 

Trade  and  Commerce  Bulletin. 


It  is  now  re|x>rted  that  a  national  housing  scheme, 
similar  to  that  proposed  in  the  L'nited  Kingdom,  may 
be  initiated  as  a  reconstruction  measure  in  Canada. 
The  suggestion  is  made  that  a  plan  might  be  drafted 
in  which  the  Dominion,  jirovincial  and  municipal 
authorities  might  co-operate. 


940 


THE    CONTRACT    RECORD 


November  27,   1018 


New  Foundry  Building  of  Darling  Bros. 


THE  Foundation  Company,  Ltd.,  has  just  com- 
pleted the  construction  of  a  new  foundry  for 
Darling  Bros.,  Ltd.,  Montreal,  from  plans  and 
under  the  supervision  of  T.  Pringle  &  Son, 
Ltd.,  industrial  engineers  and  architects,  Montreal, 
and  Toronto.  The  building  is  at  the  corner  of  Prince 
and  Ottawa  streets,  immediately  adjoining  the  firm's 
old  premises  and  diagonally  across  the  street  from 
their  offices  and  machine  shop. 

The  foundry  proper  is  80  feet  long  and  96  ft.  -  6  in. 
wide,  with  an  adjoining  roofed-in  yard  31  feet  by  96 
feet  6  in.  The  foundry  is  of  reinforced  concrete 
throughout  with  brick  curtain  walls  and  steel  sash. 
Special  attention  was  given  to  the  matter  of  lighting 
and  ventilation,  the  window  areas  being  of  such  ex- 
tent as  to  make  the  interior  practically  as  light  as  out- 
doors, as  it  was  felt  that  under  such  conditions  more 
accurate  work  could  be  turned  out,  as  well  as  larger 
production  secured.  The  subject  of  natural  lighting 
is  too  often  neglected  in  designing  foundry  buildings. 
The  central  main  aisle  of  the  foundry  is  35  feet 
wide,  ventilated  by  monitors,  and  served  by  a  five-ton 
electric  travelling  crane,  running  on  a  reinforced  con- 
crete runway.  The  side  aisle  along  Prince  Street  is 
one  storey  high,  and  is  also  35  feet  wide.  The  other 
side  aisle,  in  which  is  located  the  5-  ton  cupola,  is  26 
ft.,  6  in.  wide  and  2  storeys  high.  This  aisle  immedi- 
ately adjoins  Darling  Bros',  old  building  and  contains 
the  charging  floor  elevator,  the  core  benches  and  core 
ovens,  with  room  and  provision  for  another  cupola. 
The  elevator  has  a  capacity  of  3,000  lbs.  and  is  fitted 
with  a  platform  5  ft.  6  in.  x  8  ft. 

The  roof  is  of  Barrett  standard  specification,  with 
inside  drainage. 


a  reducing  valve  from  a  40  h.p.  return  tubular  boiler. 
The  condensation  is  returned  by  means  of  a  5  x  6  x  10 
vacuum  pump  discharging  to  a  receiver,  from  whence 
it  is  returned  to  the  boiler  by  a  5  x  3  x  6  boiler  feed 
pump.  Two  thousand  feet  of  direct  radiation  is  install- 


Exterior  View  of  Darling  Bros.'  Foundry 

ed,  divided  into  14  units  capable  of  maintaining  a  tem- 
perature of  60  degs.  during  the  severest  weather. 

The  core  ovens  are  built  of  brick  and  are  eqipped 
with  the  necessary  shelves,  core  car,  and  lifting  doors. 
The  smaller  ovens  were  supplied  by  the  E.  G.  Woodi- 
son  Co.,  Detroit,  and  are  of  the  stationary  type  set  in 
brick.  The  boxes  are  placed  on  swinging  shelves 
which  operate  independently  of  each  other,  allowing 
for  the  removal  of  the  cores  without  hindering-  the 
baking  process  on  the  other  shelyes.  The  blower  is 
of  the  Roots  type,  of  4,000  c.  f.  air  minimum  capacity, 
driven  ofT  the  line  shaft. 
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Longitudinal  Section  of  Darling  Bros'.  Foundry,  Montreal 


There  are  standard  fire  doors  between  the  foundry 
and  the  old  building  and  the  foundry  and  the  covered- 
in  yard.  - 

The  building  is  heated  on  the  Webster  Vacuum 
system  of  steam  heating,  steam  being  taken  through 


The  patern  making  department  has  been  enlarged 
and  equipped  with  wood  working  machinery. 

Construction  of  the  building  was  carried  out  by 
contract  and  no  difficulties  were  experienced  beyond 
the  universal  shortage  of  labor  during  1918.^Demoli- 
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tion  of  the  old  building's  on  tlic  site  was  commenced 
early  in  May  and  the  work  was  virtually  coinj)letcd 
by  the  middle  of  Au{^ust. 

A  noteworthy  feature  of  the  Iniildiiif;  is  the  care- 
ful working  out  of  the  flow  of  materials  and  adapta- 
tion of  the  design  to  future  extension.  All  coke,  scrap, 
l)ig-iron  and  sand  come  into  the  covered  yard  by  Prince 
Street,   being   weighed    at    tlie   entrance   on    a    wagon 


scale.  From  there  they  pass  through  the  foundry,  and 
the  finished  castings  cleaned  and  fettled  in  the  ad- 
joining old  building,  and  shipped  by  way  of  Ottawa 
street . 

The  architectural  iron  was  supplied  by  Mr.  Fred 
A.  McKay,  Montreal ;  the  steel  sash  by  Steel  &  Radi- 
ation, Ltd. ;  while  the  roofing  was  sub-let  to  Douglas 
Bros.,  Montreal. 


Two   Important   Sludge   Problems 


By  Arthur  J.  Martin.  M.Inst.C.E.,  F.R.San. I. 


IT  is  the  unexpected  which  always  hapi)ens.  -\ 
few  short  years  ago  the  boldest  prophet  could 
hardly  have  ventured  to  predict  that  sludge,  the 
bete  noire  of  the  sewage  works  manager,  wa.^ 
destined  to  become  an  imj)ortant  factor  in  tlie  purifi- 
cation of  sewage.  "J'ruly  the  whirligig  of  time  brings 
its  revenges. 

The  new  process,  like  every  other  method  of  pur- 
ifying sewage,  has  brought  with  it  problems  of  its 
own,  not  the  least  of  which  is  that  of  utilizing  to  the 
l)est  advantage  the  air  upon  which  the  purification 
depends,  and  the  compression  of  which  is  by  far  the 
largest  item  in  the  cost  of  the  process. 

In  all  the  ex])eriments  hitherto  reported,  the 
amount  of  air  found  to  be  necessary  to  effect  a  satis- 
factory purification  has  been  far  in  excess  of  that  re- 
(|uire(l  to  oxidise  the  organic  matter  in  the  sewage. 
'1  bus  at  Worcester,  with  a  sewage  absorbing  in  four 
hours  2.1  parts  of  oxygen  ])er  100,000,  or  4.3  cubic  in. 
per  gallon,  0.8  cubic  ft.  of  air,  containing  288  cubic  in. 
of  oxygen,  were  used  for  each  gallon  of  sewage.  The 
stronger  sewage  of  St.  Albans,  absorbing  16.2  parts 
of  oxygen  per  100,000  (.33.2  cubic  in.  per  gallon)  rc- 
(|uired  2  cubic  ft.  of  air,  or  720  cubic  in.  of  oxygen  per 
gallon,  being  21.7  times  the  theoretical  (juantity,  as 
.against  67  times  at  Worcester.  Other  ex])erimcnts 
carried  on  elsewhere  have  yielded  comparable  results. 
Mr.  F.  W.Mohlman,  for  instance,  in  his  thesis  for  the 
University  of  Illinois,  printed  in  the  University  Hulle- 
tin  for  1916,  gives  the  results  of  his  experience  as  fol- 
lows: "In  the  presence  of  25  per  cent,  of  sludge,  weak 
sewage  was  well  nitrified  in  four  hours  with  one  cubic 
ft.  of  air  per  gallon  of  sewage.  Normal  sewage  requir- 
ed four  to  five  hours'  aeration  and  1.3  cubic  ft.  of  air 
per  gallon  of  sewage.  Strong  sewage  required  more 
than  five  hours'  aeration  and  more  than  1.5  cubic  ft.  of 
air  ]H'r  gallon  of  sewage,"  the  correspondinging  vol- 
umes of  air  per  imperial  gallon  being  1.2  cubic  ft., 
1.56  cubic  ft.,  and  more  than  1.8  cubic  ft.  for  weak, 
normal  and  strong  sewage  respectively. 

The  large  excess  of  air  which  is  found  to  be  neces- 
sary is  due  in  part  to  the  twofold  duty  which  is  thrown 
upon  it.  Over  and  above  its  own  pro]>er  task  of  su])- 
plying  the  o.xygen  recpiired  for  purification,  it  is  called 
upon  to  ])crform  an  important  mechanical  function. 
It  is  es.sential  to  the  success  of  the  process  that  the 
three  agents  concerned  in  it — the  sewage,  the  activat- 
ed sludge  and  the  air  itself — should  be  intimately  in- 
termixed, and  this  is  done  by  means  of  com])ressed 
air.  At  Shefilield,  it  is  true,  mechanical  stirring  is  re- 
sorted to  for  the  purpose;  but  in  the  large  majority  of 
cases  the  difficult  task  of  maintaining  the  three  react- 
ing substances  in  close  association  is  thrown  upon  the 
air,  necessitating  the  use  of  many  times  the  (juantity 
which  would  suffice  for  oxidation . 


.\  further  reason  for  employing  a  large  excess  of 
air  is  the  extreme  shortness  of  the  time  during  which 
it  is  in  contact  with  the  sewage.  A  deep  tank  gives 
a  longer  contact  than  a  shallow  one ;  but,  if  the  air  is 
allowed  to  rise  freely,  the  period  can  at  best  be  a  few 
seconds.  This  period  might,  however,  be  prolonged 
to  any  desired  extent  by  turning  the  contents  of  the 
tank  upside  down  before  the  air  has  time  to  escape, 
which  can  readily  be  done  by  the  use  of  a  horziontal 
cylindrical  tank,  the  contents  of  which  are  maintain- 
ed in  a  state  of  rapid  rotation,  combined  with  a  slow 
longitudinal  flow.  Such  a  tank  might  consist,  for  ex- 
ample, of  two  tubes  side  by  side,  each  3  ft.  in  diameter. 
and  100  ft.  in  length,  with  a  united  content  of  8.836 
gallons.  The  sewage,  with  its  charge  of  activated 
sludge  and  air.  would  pass  along  one  tube  and  return 
by  the  other,  being  then  discharged  or  again  circulat- 
ed through  the  tui)es  as  might  be  found  best.  The  ro- 
tary motion  of  the  sewage  might  be  set  up  and  main- 
tained by  means  of  jets  of  compressed  air  or  of  sew- 
age injected  tangentially,  preferably  the  latter,  as  the 
amount  of  air  required  for  the  purpose  would  be  con- 
siderable. If  jets  of  sewage  are  used  to  effect  the  ro- 
tation, the  air  required  for  oxidation  may  be  intro- 
duced through  perforated  pipes  or  porous  tiles,  or  by 
any  other  means.  If  however,  the  tube  is  not  quite 
filed  with  sewage,  the  top  few  inches  being  occupied 
by  air  the  incoming  jets  and  the  subsequent  rapid  ro- 
tation of  the  lifiuid  will  doubtless  entangle  and  drag 
down  all  the  air  which  is  necessary,  thus  obviating  the 
need  for  compression  and  for  the  expensive  machinerj- 
required  for  the  ])urp(jse.  Where  the  sewage  is  pump- 
ed, the  delivery  pipes  might  be  so  arranged  as  to  set 
up  the  desired  rotation,  thus  effecting  the  acriation  of 
the  sewage  without  any  special  machinery  whatever. 

It  might  in  some  cases  be  preferable  to  inject  the 
compressed  air  at  the  lower  end  of  the  rising  main,  in 
which  case  special  castings  might  be  placed  at  inter- 
vals along  the  latter  to  quicken  the  rotary  motion  of 
the  sewage. 

The  best  rate  of  rotation  can  only  be  determined 
by  actual  trial.  Within  certain  limits  the  higher  the 
velocity  the  more  intimate  will  be  the  admixture  of 
the  contents  of  the  tube.  Too  rapid  a  rotation,  how- 
ever, would  tend  to  separate  them  into  concentric  lay- 
ers of  sludge  and  sewage,  surrounding  a  central  core 
of  air.  This  centrifugal  effect  would  be  counteracted 
to  a  certain  extent  by  the  tendency  of  the  air  to  rise 
and  that  of  the  sludge  to  sink,  and  might  be  further 
combated  if  necessary  by  means  of  occasional  jets  of 
sewage  impinging  at  such  an  angle  as  to  set  up  eddy 
currents,  which  would  break  np  the  incipient  layers 
without  unduly  checking  the  prevailing  spiral  mo- 
tion. 

The  other  problem  is  a  much  older  one,  and  has 
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baffled  a  whole  generation  of  engineers.  It  is  stated 
afresh  by  well-nigh  every  writer  on  the  treatment  of 
sewage.  To  quote  one  among  the  many  recent  refer- 
ences to  it— Colonel  Geo.  G.  Nasmith  and  Mr.  G.  P. 
Kay,  of  Toronto,  begin  their  paper  on  the  "P'ertiliser 
Value  of  Sludge,"  in  The  Surveyor  of  August  30th 
last,  as  follows :  "The  important  problem  remaining 
to  be  solved  in  the  disposal  of  sewage  is  probably  that 
of  dewatering  the  sludge." 

The  methods  which  have  been  used  for  this  pur- 
pose have  been  many  and  divers — air  drying,  drying 
by  heat,  fermentation  with  yeast,  filter  pressing  and 
draining  on  j)repared  beds.  Yet  another  solution  of 
the  difficulty  is  sugg'ested  by  some  observations  made 
by  the  present  writer  in  connection  with  the  septic 
tank  laid  down  at  Belleisle,  Exeter,  in  1896.  In  this 
tc.nk  the  sludge  was  purposely  left  to  accumulate  for 
several  years,  and  by  December,  1900,  it  had  reached 
a  depth  of  about  4  ft.  Samples  were  then  taken  from 
the  top,  the  middle  and  the  bottom  of  the  deposit. 
These  samples  showed  a  water  content  of  88.8,  83.9 
and  80  ])er  cent,  respectively,  the  percentage  of  water 
diminishing  progressively  from  the  surface  to  the  bot- 
tom. There  can  be  little  doubt  that  the  comparative 
dryness  of  the  lower  portion  of  the  sludge  was  due 
to  the  squeezing  out  of  the  water  by  the  weight  of 
the  suiierincumbent  mass,  each  particle  of  which  ex- 
ercised on  those  below  a  partial  pressure  due  to  the 
difference  between  its  own  weight  and  that  of  the 
liquid  which  it  displaced. 

The  observation  above  recorded  has  been  confirm- 
ed by  experience  at  several  other  works.  A  large  pro- 
portion of  the  sus])ended  matter  which  many  tank  ef- 
fluent;; contain  is  derived  from  the  sludge  banked  near 
the  outlets,  portions  of  which  are  periodically  lifted 
to  the  surface  by  the  gas  generated  therein.  With  a 
view  to  obtaining  a  tank  effluent  as  free  as  possible 
from  suspended  matter,  the  writer  has  been  in  the 
habit  of  laying  at  the  outlet  ends  of  the  floors  of  his 
tanks  a  pipe,  having  a  slot  extending  the  whole  width 
of  the  tank,  thrf)ugh  which  the  sludge  under  the  out- 
lets for  effluent  might  be  forced  out  by  the  pressure 
of  the  sewage.  Where  these  slotted  pipes  were  regu- 
larly used,  they  worked  freely,  and  the  floors  near 
the  outlets  were  kept  comparatively  clean ;  but  where, 
as  not  infrequently  happened,  they  were  neglected, 
the  sludge  accumulated,  and  often  became  so  dense 
that  when  the  valves  were  opened  to  draw  it  off,  it 
would  not  budge. 

At  Andover,  for  instance,  there  were  three  tanks 
side  by  side,  the  cleansing  pipes  from  all  three  being 
led  into  a  valve  chamber  by  the  side  of  one  of  the  out- 
ermost. These  pipes  were  left  for  some  considerable 
time  unused.  When  at  last  the  valves  were  opened, 
the  sludge  from  the  nearest  tank  flowed  freely,  but 
that  from  the  others,  which  had  several  yards  of  pipe 
to  pass  through,  absolutely  refused  to  move.  At  length, 
by  dint  of  rodding,  the  pipes  were  freed,  and  the  sludge 
began  to  come  out  very  slowly  in  a  dense  cylindrical 
core.  The  percentage  of  moisture  was  unfortunately 
not  noted,  but  it  was  undoubtedly  very  low.  At  And- 
over, as  at  Exeter,  the  sludge  was  old  and  well  miner- 
a:lized,  the  los.s  on  ignition  in  the  latter  case  ranging 
from  27  to  31  per  cent,  of  the  dried  solid.  It  would 
not  as  a  rule  be  convenient  to  keep  the  sludge  in  the 
tanks  so  long,  and  a  fresher  sludge  might  not  consoli- 
date quite  so  readily,  but  any  sludge  which  will  set- 
tle at  all  must  be  heavier  than  water,  and  will  there- 
fore exert  a  partial  pressure  which,  though  small   in 


a  shallow  layer,  will  in  a  deep  column  be. very  consid- 
erable. 

These  observations  suggest  that  an  appreciable 
proportion  of  the  water  contained  in  sludge  may  be 
best  and  most  economically  removed  by  running  or 
pumping  the  sludge  into  a  shaft  of  the  necessary 
height,  provided  at  the  base  with  doors  through  which 
the  compacted  material  may  be  forced  out  by  the 
weight  of  the  superincumbent  mass.  After  a  few  days 
in  such  a  shaft,  the  lower  ])ortion  of  any  ordinary 
sludge  should  have  parted  with  enough  of  its  water 
to  be  readily  handled  with  a  s])adc.  If  for  any  reason 
it  is  desired  to  dry  it  still  further,  a  platform  for  the 
purpose  may  be  a;rranged  at  the  base  of  the  shaft. 

The  use  of  heat  at  thiiT"  stage  will  probably  not  be 
economical,  better  results  being  obtained  by  blowing 
air  through  the  sludge,  whereby  the  process  of  air 
drying  may  be  greatly  accelerated. 

W'hile  it  is  ])ractically  certain  that  the  sludge  ob- 
tained by  any  of  the  older  processes  can  readily  be 
reduced  to  a  manageable  condition  by  its  own  pres- 
sure, it  is  not  so  clear  that  this  method  will  be  appli- 
cable to  activated  sludge.  Such  a  sludge  is  notori- 
ously flocculent  and  contains  a  very  large  percentage 
of  water.  .At  the  same  time  it  is  pointed  out  by  Mr.  J.  E. 
Willcox,  in  his  recent  presidential  address  to  the  As- 
sociation of  Managers  of  Sewage  Disposal  Works,  it 
'"settles  with  extreme  radipidity."  There  is  little 
doubt,  therefore,  that  in  a  shaft  of  sufficient  depth  the 
partial  pressure,  even  of  an  activated  sludge,  might 
be  utilized  to  squeeze  out  a  considerable  part  of  its 
water  contents.  The  pressure  would,  of  course,  be 
cumulative,  each  successive  increase  in  the  density 
of  the  material  producing  a  corresponding  increment 
in  the  pressure.  Mr.  Willcox  himself  goes  on  to  sug- 
gest that  "tank  concentration  might  be  found  useful 
in  order  to  reduce  the  quantity  to  be  handled,"  and  a 
shaft  such  as  is  now  proposed  is  nothing  but  a  very 
deep  tank. 

In  consolidating  an  activated  sludge  it  is  important 
to  avoid  de-aeration,  and  to  this  end  it  might  be  neces- 
sary to  blow  in  compressed  air  at  the  base  of  the  shaft. 
The  air  on  its  upward  way  through  the  sludge  will 
carry  with  it  much  of  the  water,  especially  if  it  is  used 
hot  from  the  compressor.     ^ 

The  writer  puts  forward  these  suggestions  with 
some  diffidence,  but  he  is  not  without  hope  that  they 
may  point  the  way  to  the  solution  of  two  formidable 
problems. 


British  Reconstruction  in  Order  of   Import- 
ance 

THE  Council  of  the  British  Society  of  Architects, 
having  been  invited  by  the  Building  Materials 
Supply  Committee  of  the  Ministry  of  Recon- 
struction to  submit  its  views  on  certain  ques- 
tions contained  in  a  reference  to  the  Committee  re- 
garding the  supply  of  materials  and  labor,  etc.,  and  to 
make  recommendations  as  to  any  measure  of  control, 
has  ofifered  a  number  of  suggestions,  including  the 
following,  with  reference  to  priority  building: 

In  the  event  of  the  supply  of  material  or  labor  be- 
ing insufficient  to  fulfil  the  total  building  demands  dur- 
ing the  transition  period,  the  Council  suggests  the  fol- 
lowing order  .for  priority  and  control  to  be  exercised 
for  the  shortest  possible  time. 

1.  Work  of  national  importance,  such  as  buildings 
required  to  accelerate  ship-building  or  for  other  urgent 
public  services. 
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2.  (a)   Necessary  buildings  for  essential  industrial 

pur])oscs. 
(1))   I-rousiiifj-  aceoniniodalinii   nf  a   l''\\     imial 
value. 

(c)  Reinstatement  of  jtremises  damaf^ed  diir- 
inj^  the  war. 

(d)  Ivssential  maintenance  rc[)airs. 

3.  Schools,  sanatoria  and  similar  work  where  urg- 
ently required  in  the  interest  of  the  public. 

Note. — All  other  buildings  to  be  considered  on 
their  merits  and  priority  to  be  granted  according  to 
their  national  importance. 

Method. — The  Council  strongly  urges  that  if  ])ri- 
ority  and  control  is  instituted  the  following  jjoints 
should  be  most  carefully  considered  by  the  commit- 
tee:— 

1.  That  all  schemes  for  building  work,  whether 
for  government  de])artments  or  for  industrial  works, 
cottages  and  other  classes  of  buildings,  should  come 
before  one  committee  only,  and  that  because  certain 
building  work  may  be  carried  out  for  or  by  a  Govern- 
ment Department,  such  work  should  not  on  that  ac- 
count be  given  preference,  but  that  it  .sliould  also  be 
decided  entirely  on  the  basis  of  national  importance. 

It  is  suggested  that  no  Government  Department 
or  Local  .Authority  should  have  j)ower  to  commandeer 
any  building  material,  but  that  the  purchase  of  such 
material  should  be  regulated  according  to  the  nation- 
al inipt)rtance  of  the  work  for  which  it  is  required. 


Stimulating  a    More   Active   Interest   in   the 
Housing  Problem 

MR.  Thos.  Adams,  town  planing  advisor  of  the 
Commission  of  Conservation,  recently  ad- 
dres.sed  a  meeting  held  in  Toronto,  under  the 
auspices  of  the  Great  War  Veterans'  As.soci- 
ation,  with  the  object  of  stimulating  a  more  active 
interest  in  the  housing  situation.  Mr.  Adams  declared 
that  any  successful  scheme  to  relieve  the  present  acute 
conditions  must  have  the  full  sup])ort  of  the  Federal, 
provincial  and  municipal  authorities.  The  failure  of 
the  municipalities  in  Ontario  to  take  advantage  of  the 
provincial  government's  offer  of  a  loan  for  housing 
purposes,  he  thought  was  ])crhaps  due  to  the  fact  that 
municipal  representatives,  being  elected  for  such  short 
terms,  fear  they  may  antagonize  the  voters  by  piling 
up  too  high  a  tax  rate,  but  it  seemed  to  him  they  were 
making  a  mistake  in  not  appointing  men  whose  sole 
duty  it  would  be  to  make  a  study  of  the  particular 
re((uiremcnts  of  each  town  or  city. 

To  prove  the  acute  need  of^ providing  more  housing 
accommodation  in  Toronto,  Mr.  Adams  gave  figures 
showing  how  fatnilies  had  been  obliged  to  double  up, 
while  many  others  had  to  be  satisfied  with  homes  not 
])roi)erly  adajJted  to  their  needs.  He  emjihasized  the 
fact  that  housing  cannot  be  separated  from  town  plan- 
ning, and  pointed  out  that  while  conditions  were  bad 
enough  in  the  down-town  sections  of  all  large  cities, 
an  even  greater  difficulty  was  the  crop  of  shacks  which 
sprang  up  on  the  outskirts,  outside  the  jurisdiction  of 
the  municipality.  This  would  be  overcome  by  looking 
into  the  future  and  making  conditions  so  desirable 
within  the  city  limits  that  home-seekers  would  not 
wish  to  go  outside. 

With  regard  to  the  efforts  of  many  big  concerns  to 
solve  the  problem  of  housing  for  their  employees  by 
undertaking  industrial  housing  developments  outside 
the  cities.    Mr.  Adams  said   these  schemes  had  also 


been  found  to  ha\c  their  di>a<l>  ,i,.l.,j;.  -,  ■■,  i,,,:  ..jui'-i 
States  the  experience  had  been  that  shacktown.s  spring 
up  on  the  outskirts  of  these  m«Klel  communities.  How- 
ever, he  declared  that  manufacturers  were  bound  to 
move  out  to  the  suburbs  in  increasing  numbers,  and 
though  there  were  many  problems  to  be  faced  due  to 
land  .speculation,  he  believed  their  difficulties  could 
be  overcome  if  the  Federal,  provincial  and  municipal 
governments  would  get  together  and  plan  a  workable 
system  which  would  make  it  more  attractive  to  build 
homes  in  the  uKxlel  communities  than  on  the  out- 
skirts. 

Mr.  Adams  also  touched  upon  the  (juestiun  of  ten- 
ement and  apartment  houses,  which,  he  said,  were  the 
same  thing  under  different  names  and  discussed  the 
suggestion  that  down-town  buildings  .should  be  con- 
verted into  apartments  to  relieve  congestion.  There 
were  advantages  to  this  .scheme  from  some  aspects, 
such  as  proximity  to  places  of  employment,  but  he  de- 
clared that  it  would  prove  undesirable  in  the  long  run. 
The  cost  of  converting  a  building  into  an  apartment 
house  would  be  double  that  of  providing  equal  ac- 
commodation in  the  suburbs  of  the  city,  and  there 
was  also  the  further  draw-back  of  higher  rentals.  It 
would  be  impossible  to  rent  such  apartments  at  the 
same  rates  as  houses  in  the  outskirts  of  the  city,  ow- 
ing to  higher  asses.-^ments  on  the  property,  and  there 
was  the  further  danger  of  rapid  depreciation  of  the 
pnjperty  and  the  higher  co.st  of  upkeep.  At  best  they 
would  never  be  real  homes  for  the  workers  and  their 
families 

The  suggestion  that  house  .-liuri.it;i-  c.-uld  be  met 
if  organizations  of  workmen  would  club  together  and 
form  societies  for  the  collection  of  funds,  from  which 
the  small  builders  could  borrow  money  to  build  homes, 
was,  in  Mr.  Adams'  opinion,  a  workable  one.  This 
scheme  had  proved  successful  in  other  countries,  and 
there  was  no  reason  why  it  should  not  do  so  here. 

Mr.  .\dams  |>ointcd  out,  however,  that  house  build- 
ing for  the  future  was  not  the  only  problem.  It  was 
necessary  that  each  municipality  enact  legislation  to 
improve  the  houses  already  existing.  Measures  might 
be  taken  similar  to  those  applied  in  Great  Britain, 
where  municipalities  have  the  power  to  order  land- 
lords to  im()rove  their  homes,  and  failing  compliance, 
the  authorities  may  step  in  and  make  the  required  im- 
provements at  the  landlord's  expense.  Here  in  Can- 
ada, the  speaker  said,  the  necessity  for  house-building 
was  even  greater  than  in  Great  Britain,  owing  to  the 
greater  increase  in  population  caused  by  immigration. 

Sir  John  Willison.  who  was  present  at  the  meet- 
ing, suggested  that  the  Federal  Government  should 
take  up  the  question  by  voting  a  sum  of  $10,000,000 
at  least,  to  provide  proper  housing  in  the  Dominion. 
In  his  opinion,  the  responsibility  rested  on  the  large 
employers  to  see  to  the  proper  accommodation  of  their 
employees.  He  agreed  with  Mr.  Adams  that  some 
municipal  governments  are  reluctant  to  take  up  the 
problem,  owing  to  the  question  of  votes,  and  he  thought 
that  the  medical  officers  of  health  should  have  power 
to  order  the  improvement  or  the  destruction  of  houses 
which  do  not  comply  with  the  laws  of  sanitation. 

A  resolution  submitted  by  Sergt.  Wm.  Turley,  of 
the  Provincial  G.W.V.A.,  calling  upon  all  govern- 
ments to  take  a  greater  interest  in  the  problem,  and 
to  appoint  men  who  will  give  the  matter  their  full 
attention,  was  passed,  and  will  be  {or\varded  to  the 
authorities  concerned. 
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Some  Readjustments 

NOW  that  the  war  is  ended  we  are  faced  with 
the  problems  of  readjustments  from  war  to 
jjeace   conditions.    Canada,   in   common   with 
the  belligerent  world,  will  close  her  war  equip- 
ment work  in  foundry  and  factory,  and  betake  herself 
to  the  old-time  avocations  of  a  varied  peace  produc- 
tion. 

The  diversion  will  take  time  and  will  be  accompan- 
ied by  a  longer  or  shorter  period  of  partial  employ- 
ment, incident  to  the  adaptation  of  machinery  and 
.  labor  to  the  new  conditions.  This  will  call  for  energe- 
tic and  wise  organization  on  the  part  of  employers  and 
for  patience  and  good  sense  on  the  part  of  the  em- 
ployees. That  these  will  be  forthcoming  there  is  no 
reason  to  doubt.  Such  co-operation  has  been  apparent 
generally  during  the  period  of  war  in  the  production  of 
material  therefor,  and  is  now  even  more  necessary  in 
the  period  of  readjustment. 

There  are  favoring  as  well  as  adverse  factors  and 
just  now  we  should  rather  give  emphasis  to  the  for- 
mer. A  large  body  of  skilled  and  partly  skilled  labor 
has  been  created  by  or  trained  in,  the  process  of  war 
production.  A  valuable  experience  has  been  gained 
in  economic  and  effective  organization  on  the  part 
of  capital  which  will  be  carried  forward  as  an  invalu- 
able asset  in  the  operations  of  peace  production.  Can- 
ada has  learned  valuable  lessons  in  self-reliance,  in 
power  to  overcome  difficulties,  and  in  faith  in  her  abi- 
lity and  her  resources.  And  the  world's  shelves  are 
bare  of  the  ordinary  necessities  and  conveniences  of 
life.  A  vast  work  of  rebuilding  and  restoration  con- 
fronts it.  In  this  work  Canada's  resources  and  capital 
and  skill  will  find  abundant  scope.  All  that  is  needed 
is  the  will  to  do  and  the  ability  to  organize  therefor. 

In  this  work  the  Government  will  co-operate  with 
the  captains  of  industry  and  the  forces  of  labor.  But 
the  industries  must  necssarily  assume  the  greater 
share.  They  possess  the  machinery,  the  factories,  the 
staffs  and  the  practical  experience.  The  ways  and 
means  are  in  their  hands. 

The  Government  can  assist  in  obtaining  outside 
markets  in  co-ordination  and  perfecting  the  facilities 
for  transport  and  the  mechanism  of  communication 
between  foreign  demands  and  the  Canadian  supply. 
Steps  have  already  been  taken  in  both  preparation  for 
peace  production  here  and  the  provision  of  markets 
abroad. 

Committees  representative  of  all  the  great  lines  of 
production  have  been  formed  and  are  in  close  commun- 
ication with  the  Government  in  Ottawa,  whose  imme- 
diate representatives  will  be  the  Ministers  of  Finance, 
of  Trade  and  Commerce,  the  Minister  of  Labor,  and 
the  Vice-Chairman  of  the  Reconstruction  Committee. 
The  War  Trade  Board,  the  Imperial  Munitions  Board 
and  the  War  Purchasing  Commission,  all  of  which 
have  during  the  war  period  been  in  close  touch  with 
Canadian  productive  industries,  have  been  enlisted  in 
conference  and  action.  The  Canadian  Manufacturers' 
Association  is  working  through  its  representatives  on 
the  general  committee  and  its  numerous  sub-commit- 
tees along  all  lines  of  industrial  production. 

Broadly  speaking  the  efforts  of  the  above  outlined 
organizations  will  be:  First,  to  plan  for  and  carry  out 
the  diversion  from  war  to  peace  production ;  and  sec- 
ond, to  organize  for  production  in  Canada  destined  to 
meet  home  wants  and  foreign  demand. 

Especially  to  assist  the  latter  the  Government  has 
taken  an  advanced  step  in  its  policy  of  trade  represen- 


tation in  extension  of  the  regular  and  long-established 
methods.  It  has  been  decided  to  establish  a  Trade 
Mission  in  London  as  a  central  point,  with  extension 
in  France,  Belgium  and  Italy,  which  shall  be  represen- 
tative of  the  general  trade  interests  of  Canada.  The 
Mission  will  inform  itself  of  the  needs  of  governments, 
allied  commissions,  railway  corporations,  municipali- 
ties, reconstruction,  relief,  co-operative  and  other  as- 
sociations, and  make  itself  the  medium  of  communi- 
cation between  these  and  the  producing  interests  in 
Canada  with  whom  the  Mission  will  co-operate  in 
every  possible  way.  Mr.  Lloyd  Harris,  who  has  been 
head  of  the  Canadian  War  Mission  in  Washington,  will 
be  transferred  as  chairman  of  the  London  Mission,  and 
a  thorough  business  organization  will  be  set  up  under 
his  direction. 

While  this  will  not  preclude  individuals  and  corpor- 
ations from  carrying  on  as  usual,  it  will  prove  ex- 
tremely useful  in  procuring  big  business  along  the 
lines  of  supplies  needed  by  governments  and  for  large 
reconstruction  purposes.  The  organization  in  Canada 
will  seek  to  work  in  touch  with  the  Trade  Mission  for 
guaranteeing  prompt  and  efficient  provision  of  the 
needed  commodities. — George  E.  Foster,  Minister  of 
Trade  and  Commerce. 


Employment  in  the  Building  Trades  as 
Indicated  by  Building  Permits 

Activity  in  the  building  trades,  as  indicated  by  the 

value  of  building  permits  issued  in  35  cities,  showed 
an  increase  during  October,  1918,  as  compared  with 
the  previous  month,  the  total  value  of  building  per- 
mits rising  from  $2,690,821,  in  September,  to$2,850,- 
428  in  October,  an  increase  of  $159,607  or  5.93  per  cent. 

October,    191S,    compared 

October  October            with  October,  1917 

City                                191S  191T       Increase  (*)  Decrease  (t) 

Amount         Per  Cent. 

Nova  Scotia $264,861  $101,903         *$162,958         *    169.91 

Halifax 217..'!G1  .'5r)..'«.'>         •  lfil..')2G         *    289.1!9 

Sydney 47,50"  4(i,fi6S         *       1.432         *        .-i-ll 

New  Brunswick 26,636  180.350         t  164,716         t      86.79 

Moncton K^Xi  174,250         t  165,715         t      O.'i.lO 

St.   John 17,100  6,100         *     11,000         *    180.33 

Quebec 616,242  476.233         *     40,009         *        8.42 

Montreal-Maisonneuve         .379.150  813,533         •     65,617         *      20.93 

Quebec 9,fi6-  77.-375         t     fiS,.30S         t      8.S.2S 

S'herbrooke 2.S,400  3,500         *     24.9W)         •    711.43 

Three  Rivers 93,.S75  75,700         *     1S,175         '      24.01 

Westmount 4,750  5.125         t          •■!76         t        7.32 

Ontario 1,631,890  2,248.786         t  816,896         +      27.48 

Brantford 5.900  21.965         t     16,065         t      7.3.14 

Fort    William 2,400  .1,900         t       6,500         t      73.03 

Guelph 1.S09  5.6*5         +       3,.S76         t      ftS.lS 

Hamilton 1SO.S75  197,495         t     16.620         t        8.40 

Kingston .^5.0.^3  18.1.32         *     16,901         *      93.21 

Kitchener 15.275  15.275  

London 277.650  143.460         *  1.34.190         *      9.3  54 

Ottawa 20.5.078  9.3.625         *  111.4.53         *    119.09 

Peterborough 37,117  817,875         t  780,7.58         t      95.46 

Port    Arthur 2,175  8.30         *       1,345         *    162.05 

Stratford 5.460  4,ii29         '           9.31          '      20..56 

St.   Catharines 49,267  38.520         *     10.747         *      27.90 

St.    Thomas 2.120  2,820         t          700         t      24.82 

Toronto 781.201  7,86.225         t       5.024         t          .64 

Windsor    ..    ..          .30.530  9.3,450         t     62,920         t      07.33 

Manitoba 102.760  74.680         *     28.070         *      37.63 

Rrandon 7,7.50  2.3S0         ♦       5,.370         •    225  63 

Winnipeg 95.000  72..300         '     22.700         *      31.39 

Saskatchewan 183.950  34.925         *     54.025         *      63.62 

Moose  Taw 76..370  4.650         *     71.720         '1,542.37 

Regina 40.4.50  42.800         +       2.350         t         5.49 

Saskatoon 22.130  37.475         t     15.345         t      40.95 

Alberta 32.200  212.500         t  130.300         +      31.32 

Calgarv 76.000  1.32.000         t     .56,000         t      42.42 

Edmonton     6,200  S0,500         t     74,.300         t      92.30 

British    Columbia    ....       •  33.900  248.726         t  153.825         t      34.26 

N'ew    Westminster     .  .             7.500  4.000         •       2.900         '      6.3.04 

Vancouver 70.825  2.33.975         *  163.1,50         t      69,73 

Victoria 10,i575  10.150         *          425         *        4.18 


Total— 36    cities     . .   $2,860,428         $3,627,102         t  776.674 
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Progress,  Prospects  and  Pitfalls  of  the  New 
Profession  of  City  Manager 

By  O.  E.  Carr,  City  Mgr.  Springfield'  

\Vc  have  come  a  loiij^  way  ironi  the  alnio^plierc  of  our 
first  meetiiif^'.  Then  we  were  men  upon  whose  shoul- 
ders fell  responsibility  for  j^ood  government  and  good 
morals,  for  development  and  proper  growth,  for  set- 
tling immense  problems  for  the  city  we  served.  We 
had,  to  put  it  mildly,  a  large  sense  of  the  community's 
need  of  us  and  of  what  we  individually  contributed 
to  our  various  communities.  None  of  us  managers  in 
those  (lays  were  inclined  to  underrate  ourselves.  You 
remember  that  early  feeling  on  the  part  of  the  citi- 
zens in  which  the  majority  of  managers  acquiesced  was, 
that  the  manager  was  not  only  responsible  for  the  ad- 
ministration of  municipal  matters  but  that  he  wa.s  also 
I  Lsponsible  for  the  direction  of  thought  of  his  com- 
munity and  its  activities  in  every  line.  In  other  words, 
that  he  was  a  sort  of  sui)erman  (many  sided  and  ver- 
satile) the  leader  of  his  community  and  a  man  to  be 
consulted  in  every  venture.  Now.  of  course,  the  man- 
ager as  a  public  spirited  citizen,  is  and  should  be  in- 
terested in  all  things  which  make  for  the  betterment 
of  community  life,  but  he  has  one  duty — the  admin- 
istrative details  of  his  city.  lie  is  not  the  only  com- 
petent man  in  his  community  nor  is  he  tlie  only  thinker. 
The  most  successful  government  is  the  one  which  is 
able  to  secure  the  most  interested  service  from  its 
citizens.  Certainly  the  manager  should  not  attempt 
to  do  all  of  the  work  pertaining  to  the  growth  of  the 
city.  I  was  aware  that  there  have  been  different  prac- 
tices along  this  line.  Some  managers  have  been  very 
loath  to  allow  even  a  community  activity  like  the  Red 
Cross  or  War  Chest  to  operate  without  themselves 
taking  the  reins  by  means  of  some  high  place.  In  every 
way  possible  they  have  sought  to  keep  their  hands  on 
every  activity  in  the  city.  Can  we  doubt  that  because 
they  are  mere  men,  and  not  at  all  super,  that  they 
have  neglected  duties  essentially  their  own  and  the'v 
havedissi])ated  their  energies  in  directions  which  should 
be  managed  by  other  citizens?  There  is  no  doubt 
that  logically  speaking  such  a  many  sided  manager 
might  do  real  harm  in  the  community.  His  activity 
in  all  public  questions  would  result  in'a  like  passivit'v 
on  the  part  of  citizens  trained  and  qualified  for  just 
such  prominence. 

An  illustration  to  make  this  point  clear.  It  is  the 
duty  of  a  manager  to  obtain  the  best  service  at  a  rea- 
sonable rate  from  a  public  service  corporation.  Sut>- 
pose  that  he  fails  in  his  attempt  to  secure  creditable 
service;  then  it  is  his  dutv  to  go  before  his  commis- 
sioners and  his  public  with  facts  and  figures  to  prove 
to  them  concretelv  that  the  corporation"  is  not  render- 
ing adequate,  service  nor  service  equal  to  the  amount 
of  money  expended  for  it.  It  is  not  his  dutv.  as  I  see 
It,  to  agitate  therefore  for  municipal  ownership  of  such 
|)ublic  utility.  This  should  be  left  to  the  commission 
or  should  be  taken  up  bv  the  Chamber  of  Commerce 
or  various  citv  clubs.  It  is  obvious  since  efficiently 
operated  public  utilities  are  their  own  best  argument 
for  municipal  possession  the  manager  should  expend 
every  energy  towards  giving  ser\ice  from  those  al- 
ready possessed  by  the  city  since  this  is  his  direct  duty. 

By  this  attempt  to  standardize,  in  a  measure,  the 
duties  of  a  manager  we  are  attempting  to  increase  his 


11'  is  now  eight  years  since  llic  city  of  Lockport, 
N.  Y.,  became  interested  in  the  new  form  of  gov- 
ernment which  she  called  the  Lockjiort  plan.  IJut 
L(jckport  did  not  originate  the  ])lan,  it  came  di- 
rectly from  the  minds  of  men  who  were  studying  muni- 
cipal matters.  Briefly  the  plan  of  the  theorists  was : 
.  .  1.  To  throw  municii)al  government  into  a  single 
ylcctive  body.  • 

2.  To  f)lnce  the  number  of  commissioners  at  live, 
this  being  considered  to  constitute  a  workable  and 
logical  number  designed  to  form  the  legislative  body 
of  the  city. 

3.  To  embody  in  the  jjlan  the  prini-i|>Ic><  nf  initiative 
and  referendum  and  recall. 

4.  Tt)  arrange  that  a  manager  be  apiioinled  wlio 
should  constitute  the  executive  head  of  the  city. 

'J'he  r.ock|)ort  lioard  of  Trade  sought  to  have  the 
.NJew  York  Legislature  pass  a  bill  enabling  any  third 
class  city  in  the  state  to  be  go\erncd  by  this  form  of 
government.  The  bill  failed.  It  was  in  advance  of 
the  thought  of  the  legislature.  That  was  a  short  eight 
years  ago.  Such  a  law  was  passed  in  New  York  in 
1914.  Lockport  business  men  arc  just  now  embarking 
on  a  second  attempt  to  secure  the  city  manager  plan 
for  Lockport. 

Since  we  met  last  year  a  decisive  year  of  the  world's 
history  has  passed  (never  a  year  of  such  stupendous 
undertakings).  Naturally  it  would  tend  to  restrain 
small  movements  like  that  of  changing  the  system  of 
local  governments. 

But  the  movements  of  government  are  bound  up 
in  the  world  movement,  material  progress  has  not  been 
so  rapid  but  the  idea  itself  has  been  immeasurably  ad- 
vanced l)y  the  great  war.  Last  May  our  Secretary  re- 
ported 123  cities  committed  to  the  city  manager  plan.» 
.\'ot  a  single  charter  city  has  yet  gone  back  to  a  former 
plan  of  government.  But  best  of  all  wc  chronicle  a 
change  in  the  attitude  of  the  public  mind  towards  the 
plan.  When  we  last  met  rural  communities  were  work- 
ing upon  it.  It  was  considered  a  debatable  (piestion 
with  much  to  be  said  upon  both  sides,  but  since  the  im- 
mersion of  the  country  in  the  great  war  our  national 
thought  has  been  clarified  and  ])urified  in  the  deter- 
mination to  succeed  fully  in  the  overthrow  of  our 
enemy.  We  have  tried  Committees,  Boards  and 
Groups.  It  was  our  usual  way  of  working.  But  we 
were  forced  to  discard  them  and  to  place  the  Responsi- 
bility in  a  single  executive  head.  Never  has  there  been 
such  an  innovation  in  the  government.  One  after  an- 
other the  great  Boards  that  were  to  accomplish  so 
much,  were  put  in  the  discard.  At  present  Ryan  and 
Schwab,  .single  executive  heads  in  the  air  craft  and 
.ship-building,  are  accomplishing  what  we  hoped  to 
in  the  beginning. 

We  need  argue  no  more,  proof  is  before  us,  the 
public  has  been  taught  by  heart  breaking  lessons,  for 
this  time  we  have  the  minds  of  the  public  at  large 
turned  towards  the  principles  of  the  plan,  at  least  with- 
out hostility. 

But  the  thought  of  the  public  at  large  has  chantjed 
no  more  than  the  thought  of  the  managers  themselves. 

•Before  Fifth  .■Vnnnal  Cit>'  Manaeer  Convention 
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efficiencj'  in  the  exercise  of  them.  Our  managers  were 
men  from  other  professions  who  carried  to  the  new 
held  no  wealth  of  experience.  They  cannot  do  well 
the  work  for  which  they  are  directly  responsible  if 
they  assume  the  direction  of  all  activities  within  the 
city. 

If  we  have  saved  money,  conserved  health,  contn 
buted  to  the  growth  and  well  being  of  our  community 
in  large  contrast  to  previous  government,  it  is  not  due 
so  much  to  our  personal  ability  as  it  is  to  a  form  of 
government  the  principles  of  which  are  easy  in  opera- 
tion and  the  responsibilities  of  which  are  definitely 
fixed  thereby   making  success  a  natural  consequence. 

Prospects  of  Commission  Manager  Form 

During  the  past  year  every  effort  of  our  citizen.^ 
has  been  directed  in  various  activities  in  connection 
with  winning  the  great  war.  The  drawing  of  muni- 
cipal charters  has  for  the  most  part  been  given  up  until 
our  victory  is  finally  won.  But  it  must  not  be  forgot- 
ten that  those  activities  of  war  have  trained  a  body  of 
citizens  in  putting  over  public  enterprises.  Four- 
Minute-Men,  Liberty  Loan  and  War  Chest  workers 
are  going  to  become  interested  in  whatever  is  neces- 
sary in  their  communities.  On  account  of  the  train- 
ing they  have  received  they  are  going  to- make  short 
work  of  educating  the  public  to  new  ideals  of  govern- 
ment. Moreover,  as  stated  before,  this  public  mind 
will  have  no  difficulty  in  meeting  the  ideals  of  the 
commission  manager  plan.  The  march  of  the  human 
mind  is  slow  ordinarily,  but  there  never  was  a  time 
when  the  people  at  large  will  so  accept  the  plans  of  a 
new  government  as  now.  There  is  positive  pre-dis])o- 
sition  towards  it.  Not  in  vain  have  been  our  great 
public  failures  in  connection  with  our  aircraft,  shipping 
and  ordnance  boards.  Not  only  does  the  public  -^ee 
that  a  single  head  is  necessary  for  a  department  but 
it  sees  that  that  head  must  have  had  specialized  train- 
ing in  the  department  and  line  which  he  heads.  This 
lesson  has  cost  us  the  lives  of  many  of  the  boys  we 
have  lost  on  the  other  side. 

The  cities  under  the  commission  manager  plan 
have  moved  along,  adapting  themselves  to  increased 
expenditure  without  increased  revenues.  Not  one  of 
them  has  gone  back  to  the  old  charter  form.  In  a 
ver}^  few  of  them  old  politicians  have  taken  the  pub- 
lic unawares  and  are  back  in  power.  I  cannot  pro- 
phesy just  how  that  condition  will  end  for  even  when 
politically  administered  the  city  manager  plan  shows 
good  results  simply  because  it  fixes  individual  re- 
sponsibility and  there  are  many  ways  by  which  a  pub- 
lic official  in  these  days  may  be  made  to  act.  Alto- 
gether the  future  looks  very  bright  for  the  Commis- 
sion Manager  plan. 

Pitfalls  or  Obstacles  in  the  Way  of  the  New  Profession 

This  part  of  the  subject  brings  to  my  mind  the 
query  as  to  whether  our  work  has  as  yet  risen  to  the 
dignity  of  a  profession.  Can  we  say  as  yet  that  it  is 
work  which  requires  a  specialized  training?  We  are 
not  even  yet  arrived  at  a  point  where  we  can  settle  the 
matter  of  suitable  training  absolutely  definitely. 

There  is  every  indication  that  we  have  a  new  pro- 
fession in  city  managership.  At  least  a  number  of  us 
have  gained  our  experience  in  one  place  and  have  been 
promoted  on  account  of  our  experience  to  others.  But 
I  do  not  believe  that  a  City  Manager  will  become  a 
permanent  fixture  in  his  community,  nor  do  I  believe 
that  it  would  be  desirable  except  in  very  exceptional 
cases.   Our  school  superintendents  meet  this  same  con- 


dition. We  are  practically  agreed  that  our  schools  are 
benefitted  greatly  by  an  occasional  exchange  of  exe- 
cutives. The  infusion  of  fresh  ideas,  new  plans  and 
different  methods  in  a  community  benefits  it  and  keeps 
the  ruts  from  forming.  It  will  be  so  with  the  man- 
agers. A  conscientious  manager  will  be  popular  one 
month  and  uni)opular  the  next.  It  is  but  a  matter  of 
time  when  he  will  have  offended  a  considerable  num- 
ber of  citizens  by  not  seeing  just  their  way  in  matters 
which  if  undertaken,  would  have  benefitted  each  of 
them  materially.  The  ungratified  citizen  becomes  a 
publicity  man  against  the  manager  and  the  harm  he  is 
able  to  do  will  be  in  proi)ortion  to  the  friends  he  has 
in  the  community.  Therefore,  the  time  will  come  in 
the  history  of  each  manager  just  as  in  the  case  of 
sup'erintendents  of  schools  when  his  best  field  for  efifort. 
will  be  in  a  new  locality. 

Small  communities  are  sometimes  apt  to  think  the 
salary  asked  by  an  experienced  man  is  excessive,  so 
they  will  select  a  young  man  who  may  or  may  not  be 
good  -manager  material,  or  a  man  who  has  served  in 
various  other  political  offices.  Of  course,  I  must  dis- 
cuss the  matter  as  it  appeals  to  me.  Many  professions 
have  been  called  upon  in  the  emergency  to  furnish 
managers.  Some  cities  have  sought  the  usual  poli- 
ticians.    This  is  pitfall  number  one. 

1  can  see  why  the  engineering  profession  has  been 
called  upon  so  e.xtensively  to  furnish  managers.  I 
can  see  why  e.xpert  financial  ability  is  an  asset,  wh\- 
general  publicity  work  might  operate  to  advantage, 
why  Chamber  of  Commerce  men  might  do  good  work, 
but  I  will  never  be  able  to  see  why  a  perfectly  good, 
honest  jilan  of  government  should  be  prostituted  by 
the  appointment  of  a  man  accustomed  to  judge  by  po- 
litical ideals.  Human  beings  cannot  help  being  pro- 
ducts of  their  environment.  Especially  is  this  true  of 
the  moral  senses.  A  politician  v^'ill  not  administer 
government  save  as  it  makes  for  his  own  selfish  ends. 
He  cannot  see  further  than  that.  Some  of  our  cities 
which  started  right,  have  been  manipulated  so  as  to 
allow  a  politician  to  become  a  manager,  thereby  dis- 
crediting the  plan. 

.\  second  danger  lies  in  the  mere  human  quality  of 
managers.  Power  is  a  hard  thing  for  a  human  being 
to  stand.  A  manager  must  curb  his  tendency  to  high 
handedness,  bull  headedness  or  whatever  name  you 
may  give  the  quality.  Some  prominent  public  offi- 
cials have  not  been  i^roof  against  this  trait.  I  have 
no  doubt  that  several  managers  have  rendered  their 
usefulness  negative  by  just  such  a  development.  It 
has  certainly  caused  some  dismissals. 

A  third  obstacle  which  is  so  insidious  that  it  is 
dangerous  is  in  the  case  where  a  manager  has  decided 
it  is  his  duty  to  hold  onto  his  job.  His  every  official 
act  is  apt  to  fall  in  the  line  of  least  resistance— to  at- 
tempt to  give  a  good  administration  so  far  as  it  goes, 
to  placate  the  angry,  to  flatter  the  important,  to  re- 
serve decision  where  citizens  might  be  rendered  dis- 
satisfied, to  promise  citizens  favors  which  he  knows 
can  never  be  granted,  in  other  words,  to  tread  a  safe 
path,  conciliating,  promising  and  half  way  rendering 
service  to  his  city.  He  brings  ill  favor  on  a  plan  which 
is  essentially  good  and  at  that  his  tenure  of  office  has 
not  warranted  his  plan  of  action. 

But  above  all  things  the  manager  must  remember 
that  it  is  only  his  work  to  which  he  must  devote  his 
energies  with  patience,  with  thoroughness  and  with 
honesty  and  with  perseverance — that  he  is  only  the 
administrative  head  of  the  city.  He  is  naturally  inter- 
ested in  government  and  if  his  aim  to  interest  the  pub- 
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lie  in  both  the  aims  aiul  acctjinplishiiu'iUs  of  the  ad- 
ministration. 

The  second  class  of  pitfalls  relatiiiff  to  the  profes- 
sion are  those  which  g^row  out  of  relations  with  the 
commission.  Jn  the  three  cities  1  have  served  as  man- 
a,i;er,  the  commissioners  of  Sprinj^^licld.  ( )..  are  the  only 
ones  who  themselves  have  accepted  fully  the  principles 
of  the  city  manager  i)lan,  who  do  not  hasten  to  ascer- 
tain the  political  aspect  of  situations  which  present 
themselves.  Though  1  have  been  fortunate  in  this  re- 
s]ject,  there  have  been  men  in  every  commission  who 
were  "honestly  trying  to  carry  out  the  principles  on 
which  they  were  elected  by  the  ])eople. 

I  have  served  a  city  where  the  commission  ujjou 
taking  office  desired  to  make  a  general  housecleaning, 
(if  all  officers  whether  they  were  i)rotected  by  civil  ser- 
\ice  or  not.  It  was  a  condition  where  1  counselled 
stronglv  waiting  but  where  I  finally  acted  because  I 
realized  that  the  commissioners  knew  the  local  ccjn- 
dition  where  1  did  not.  That  one  situation  taught  me 
a  lesson.  I  had  to  bear  the  criticisms  of  the  public 
when  all  these  officials  were  re-instated  by  the  courts. 
The  commission  did  not  come  forward  and  advise  that 
these  wholesale  dismissals  were  made  by  me  at  their 
ret|ucst  and  in  spite  of  my  objections. 

The  third  class  of  obstacles  relating  to  the  profes- 
sion may  be  relegated  to  the  pco|)le  themselves.  .Some 
cities  have  adopted  the  city  manager  plan  without  any 
idea  on  the  part  of  the  mass  of  the  citizen.s  of  what  it- 
really  means  or  really  stands  for.  They  vote  for  it 
ijecause  they  thought  that  nothing  could  be  worse  than 
what  they  had. 

.All  Americans  claim  the  right  of  an  unmuzzled 
criticism  of  their  pul)lic  men.  This  right  is  made  use 
of  when  it  comes  \.o  the  manager.  If  a  manager  is 
young  they  say — "what  does  that  kid  know  about 
running  a  city — let  him  jiractice  .somewhere  else."  If 
he  is  older,  "he  is  an  old  fogy  and  needs  to  wake  up." 
If  he  is  affable  and  friendl)-  they  say — "he  tells  too 
many  people  his  business — he  had  better  stick  around 
the  office  and  work."  If  he  attends  strictly  to  his  busi- 
ness and  is  a  quiet  sort  of  chap  then  he  is  said  to  be 
unai)proachable  and  gruff.  It  is  pretty  hard  to  please 
all  of  the  i)eoi)le  and  popularity  at  best  is  of  short  dura- 
tion. In  all  of  our  cities  there  is  an  element  that  be- 
longs to  the  old  political  school.  It  is  going  to  take 
many  years  before  that  influence  is  entirely  gone.  They 
do  not  intend  to  be  pleased  with  the  new  plan  and 
they  busy  themselves  finding  fault. 

These  are  all  small  things  but  they  are  obstacles 
If)  the  city  manager  plan,  but  I  have  faith,  ne\er  .so 
much  as  now — that  managers  are  going  to  be  able  to 
work  out  their  prol)lems,  that  commissioners  are  get- 
ling  better  every  year,  that  people  arc  beginning  to 
take  a  more  intelligent  interest  in  government  and  that 
they  are  ging  to  be  tolerant  of  effort  and  more  intol- 
erant of  inefficiency,  that  honesty  is  somehow  going 
to  be  infused  into  the  governmental  conscience  and 
that  a  favored  class  is  in  the  jirocess  of  elimination. 
I'\)r  first,  last  and  all  of  the  time  our  basis  of  action 
must  be  in  a  free  government  as  in  ours,  the  greatest 
good  to  the  greatest  number. 


Paints  and^Prevention  of  Corrosion  of  Iron 
Work 

1.\  a  pajjer  presented  before  the  Iron  and  .Meei  In- 
stitute, I'rof.  J.  Xewton  Friend  described  his  in- 
vestigation for  determining  the  broad  general 
principles  for  the  successful  api)lication  of  jjaint  to 
iron  for  the  prevention  of  atmosi)heric  corrosion.  Plates 
coated  with  various  paint  mixtures  were  exposed  to  the 
weather  for  periods  varying  from  5  month.s  to  lyi  years. 
The  loss  in  weight  due  to  corrosion  was  thus  ascer- 
tained.   His  summary  of  the  results  of  his  tests  follow  : 

1  he  ])ractical  value  of  acceleration  tests  is  very 
small  in  the  present  state  of  <nir  knowledge.  Reliable 
results  can  only  be  obtained  from  tests  carried  out  un- 
der condition-  .i.iw,.],  f.~cmbling  tho-e  prevailing  in 
practice. 

Addition  oi  iJignieni  jjaini  to  oil  increases  the  effici- 
ency o{  the  latter  as  a  jjrotective  paint  until  a  maxi- 
mum is  reached.  After  this,  further  addition  of  pig- 
ment causes  deterioration.  The  best  results  are  obtain- 
able from  paints  possessing  as  high  a  percentage  of 
good  oil  as  is  compatible  with  good  body  and  any  other 
■working  property  that  has  to  be  considered. 

Linseed  oil  on  setting  expands  by  some  3.3  per  cent. 
This  is  the  primary  cause  of  crinkling.  Further  oxida- 
tion causes  a  decrease  in  volume,  which  in  time  leads 
to  cracking. 

Linoxyn  is  permeable  to  moisture.  The  permea- 
bility is  reduced  by  heating  in  absence  of  air,  the  oil 
increasing  in  density,  visco.sity,  and  molecular  weight. 

J'olymerized  linseed  oil  affords  a  better  protection 
than  raw  oil  when  used  as  a  paint  vehicle. 

.\  thick  coat  of  jiaint  ])rotects  the  underlying  metal 
more  efficiently  than  a  thin  coat,  provided  the  coat  is 
not  so  thick  that  running  or  crinkling  takes  place. 

The  very  best  results  are  obtained  by  multiple  coats. 
Two  thin  coats  are  better  than  one  thick  one  of  equal 
weight. —  Engineering  &  Contracting. 


Mr.  W.  A.  Beddoe,  Canadian  Trade  Commissioner 
to  New  Zealand,  writing  under  date  of  October  11, 
from  .\uckland  states  "It  would  be  advisable  for  Can- 
adian manufacturers  to  answer  corres])ondence  prom]>t- 
ly.  There  are  so  many  cases  which  arc  l)rought 
to  the  notice  of  this  office,  where  no  notice  is  taken  of 
letters. 


Two  Drafting  Room  Kinks 
Erasing  Fluid 
I'nt  all  of  the  gum  camphor  in  a  two  or  three  ounce 
bottle  of  grain  alcohol  that  the  alcohol  will  dissolve. 
The  solution  will  remove  ink  lines,  particularly  those 
newly  drawn,  if  applied  to  a  piece  of  clean  cloth  and 
rubbed  quickly  over  the  ink  lines  on  the  tracing  cloth 
until  they  disappear. 

White  Liquid  for  Drawing  or  Lettering  on  Blue  Prints 
Instead  of  using  the  usual  caustic  solution  for  cor- 
rections or  revision  of  figures  and  such  work  on  blue- 
prints, I  have  had  better  .success  with  Alba  or  Chinese 
white.  The  Chinese  white  is  placed  in  a  flat  bottle, 
|)referably  with  an  opening  between  fg  in.  and  ^-4  in., 
to  permit  a  pen-holder  being  filled  without  touching 
the  inside  of  the  neck.  A  little  water  poured  over  the 
white  and  a  drop  or  two  of  liquid  glue  or  good  paste 
added  to  the  mixture  will  prevent  the  white  from  rub- 
bing off  the  i)rint  when  used.  A  few  experiments  will 
determine  the  proper  amount  of  water  to  mix  with 
the  white  to  make  dense  lines  and  at  the  same  time 
flow  easily.  About  a  dozen  clean  pieces  of  gravel  al- 
most as  large  as  a  pea,  placed  in  the  bottle  with  the 
white  and  water,  after  corking  and  shaking  the  bottle 
will  mix  the  liquid  quickly  and  thoroughly.  This  pre- 
paratii>n  does  not  eat  nor  blur  and  spread  when  used 
on  blue  prints,  like  caustic  soda  does  after  a  few  weeks. 
— "Concrete". 


948 


THE    CONTRACT    RECORD 


November  27,  1918 


Canada's    Heritage    in   St.    Lawrence    River 

By  Mr.  Arthur  V.  White,  M.  E.* 

THE  Boundary  Waters'  Treaty  of  1910,  between  Great 
Britain  and  the  United  States,  under  which  the  In- 
ternational Joint  Commission  was  formed,  now 
largely  governs  the  development  and  use  of  bound- 
ary waters,  and  is  of  great  importance  in  connection  with  the 
subject  before  us  to-day  because  it  constitutes  the  chief  legal 
agency — so  to  speak — for  safeguarding  the  interests  of  the 
people  of  both  the  United  States  and  Canada  in  the  inter- 
national  St.   Lawrence   River. 

In  proceeding,  it  will,  I  believe,  be  profitable  first  to 
point  out  how  it  is  that  even  a  recent  treaty  like  the  Bound- 
ary Waters'  Treaty  sometimes  fails  to  provide  that  effective 
protection  to  either  one  country  or  the  other,  which  it  had 
confidently  been  expected  would  be  found  actual  and  full. 
I  shall  illustrate  by  reference  to  some  issues  which  have 
arisen  under  the  Treaty  and  to  some  arguments  advanced 
under  discussion  of  these  issues. 

Let  me  here  comment,  that  the  best  safeguard  the  citizens 
of  Canada  can  have  in  matters  affecting  their  natural  re- 
sources, is  an  intelligent  understanding  of  the  real  value  of 
their  assets  and  of  the  best  uses  to  which  they  may  be  ap- 
plied, coupled  with  a  quick  and  discerning-  appreciation  of 
what  constitutes  any  menace  to  these  interests,  and  of  how- 
to  act  promptly  for  its  removal.  Menace  to  public  interest 
often  manifests  itself  in  obscure  and  subtle  forms. 

Let  us  proceed  to  consider  a  few  illustrations  wliich, 
owing  to  limitations  of  time,  can  here  only  he  referred  to 
suggestively: 

St.  Croix  River  Application 

The  boundary  line  between  the  State  of  Maine  and  the 
Province  of  New  Brunswick  passes  along  the  St.  Croix  River 
— a  stream  of  considerable  size.  Four  or  five  years  ago  United 
States  financial  interests  controlling  the  St.  Croix  Paper  Co. 
of  the  State  of  Maine,  and  operating  in  Canada  through, the 
Sprague's  Falls  Manufacturing  Co.,  Limited — a  company  with 
a  Canadian  charter — undertook  to  increase  the  power  instal- 
lation which  they  already  had  upon  the  St.  Croix  River  by 
erecting  a  new  plant  in  the  vicinity  of  what  is  known  as  the 
Grand  Falls,  situate  about  ten  miles  above  Woodland,  Me. 
The  additional  installation  was  to  consist  of  12,000  to  14,000 
h.p.,  to  develop  which  the  company  constructed  a  large  canal 
lying  and  extending  for  nearly  a  mile  entirely  within  the 
State  of  Maine.  By  means  of  a  dam  erected  across  the  In- 
ternational Boundary  at  Grand  Trails  a  lake  was  created  so 
as  to  enable  the  water  of  the  St.  Croix  River  to  be  diverted 
by  the  canal  into  the  United  States  for  the  development  of 
power  at  the  Grand  Falls  power  house.  This  canal  is  so 
constructed  that,  at  its  lower  stages,  the  total  flow  of  the 
St.  Croix  River — an  International  Boundary  stream — may  be 
diverted  into  the  United  States.  This  company,  after  con- 
structing their  works,  came  before  the  International  Joint 
Commission,  pleaded  ignorance  of  the  law,  drew  special  at- 
tention to  their  vested  interests,  and  were  finally  granted  a 
permit  to  utilize  the  works  under  terms  greatly  to  their  ad- 
vantage. 

Now,  the  Treaty  provides  that,  after  its  acceptance,  no 
diversion  from  boundary  waters,  whether  "temporary  or  per- 
manent," shall  be  made  without  obtaining  the  necessary  au- 
thority. When  the  St.  Croix  case  was  under  discussion, 
counsel  suggested  that  the  word  "temporary"  might  not  mean 
temporary  with  respect  to  time,  but  temporarj  'with  respect 
to  place.  That  is  to  say,  that  the  diversion  of  the  St.  Croix 
River   was   not   out   of   accord   with   the   treaty   because   the 
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river  was  only  diverted  temporarily;  that  is,  it  was  "tem- 
porarily" turned  aside  for  a  short  distance  and  then  resumed 
its   normal   course. 

Navigation  in  Lake  Michigan 

Consider  the  next  illustration:  The  Boundary  Waters' 
Treaty  defines  boundary  waters  as  "the  waters  from  main 
shore  to  main  shore  of  the  lakes  and  rivers  and  connecting 
waterways,  or  the  portions  thereof,  along  which  the  Inter- 
national Boundary  between  the  United  States  and  the  Do- 
minion of  Canada  passes,  including  all  bays,  arms,  and  inlets 
thereof,  etc."  And  the  treaty  also  states:  "  It  is  further 
agreed  that  so  long  as  this  treaty  shall  remain  in  force,  this 
same  right  of  navigation  shall  extend  to  the  waters  of  Lake 
Michigan  and  to  all  canals  connecting  boundary  waters  and 
now  existing  or  which  may  hereafter  be  constructed  on  either 
side  of  the  line." 

Now,  the  treaty,  subject  to  certain  restrictions,  stipulates 
"that  the  navigation  of  all  navigable  boundary  waters  shall 
forever  continue  free  and  open  for  the  purpose  of  commerce 
to  the  inhabitants  and  to  the  ships,  vessels  and  boats  of  both 
countries  equally,"  and  one  not  acquainted  with  possible  in- 
terpretations suggested  for  portions  of  the  treaty,  is  natur- 
ally surprised  to  learn  that  it  has  been  contended  that  Lake 
Michigan  is  not  a  boundary  water — although  a  geographically 
corresponding  body  of  water  in  Canada,  the  Georgian  Bay, 
is  such — and  the  treaty  suggests,  inferentially,  that  Lake 
Michigan  is  only  conditionally  open  to  navigation,  while 
Georgian  Bay — the  Bay  is  not  specifically  mentioned — is  open, 
but  not  conditionally  open  as  in  the  case  of  Lake  Michigan. 
Besides,  assuming  that  the  uninviting  project  of  the  Georgian 
Bay  Ship  Canal  ever  materialized,  this  canal,  under  the  treaty, 
would  be  as  equally  free  and  open  to  the  United  States'  as 
to  Canada.  Of  course,  I  am  not  arguing  one  way  or  another 
upon  the  points  cited  in  my  illustration,  and  I  am  passing 
over  any  reference  to  rights  still  existent  under  earlier 
treaties.  I  am  simply  suggestively  pointing  out  certain  facts 
which  have  been  disclosed,  and  indicating  certain  contentions 
which  have  been  offered,  when  subjects  involving  treaty 
terms  have,  variously,  been  considered. 

■Water  Diversion  from  Niagara  River 

Take  another  illustration:  The  Boundary  Waters'  Treaty, 
in  Article  V.,  deals  specifically  with  the  diversion  of  waters 
for  power  purposes  from  the  Niagara  River,  and  provides  that 
"so  long  as  this  treaty  shall  remain  in  force,  no  diversion  of 
the  waters  of  Niagara  River  above  the  Falls  from  the  natural 
course  and  stream  thereof  shall  be  permitted  except  for  the 
purposes  and  to  the  extent  hereinafter  provided." 

When,  during  the  last  few  years,  certain  interests  de- 
sired to  utilize  a  portion  of  the  waters  now  flowing  in  the 
lower  Niagara  River,  that  is  to  say,  below  the  Falls,  the 
claim  was  urged  that  such  waters  could  be  used  without 
coming  before  the  International  Joint  Commission  for  per- 
mission, because  it  was  contended  that  the  treaty  only  dealt 
with  diversion  of  water  above  the  Falls  and  did  not  specify 
where  the  water  should  be  returned.  In  other  words,  some 
interests  hold  that,  under  Article  "V.,  the  International  Joint 
Commission  has  no  jurisdiction  to  deal  with  any  diversion  in 
the  Niagara  River  other  than  with  diversion  made  from 
"above  the  Falls."  The  water,  it  was  argued,  could  be  taken 
out  above  the  F"alls  and  turned,  if  users  so  desired,  directly 
into  Lake  Ontario  without  coursing  the  lower  Niagara  River. 

Application  of  St.  Lawrence  River  Power  Company 

While  illustrations  might  be  multiplied,  we  shall  here 
consider  only  one  other  instance.    This  arose  during  the  past 
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sunimer  in  connection  with  the  application  of  tlie  St.  Law- 
rence River  Power  Company  respecting  the  construction  of 
works  in  the  vicinity  of,  and  the  diversion  of  waters  from, 
the  Long  Sault  Rapids.  The  St.  Lawrence  River  Power 
Company  is  a  subsidiary  company  of  the  Aluminum  Com- 
pany of  America,  which,  amongst  other  activities,  operates 
a  large  aluminum-producing  plant  at  Massena,  N.Y.  The  St. 
Lawrence  River  Power  Company  desired  to  construct  works 
ill  the  St.  Lawrence  which  would,  so  far  as  possible,  remove 
ice  difticulties  which  affected  their  winter  output.  To  this 
end  they  excavated,  largely  in  rock,  a  long  channel,  2.')  feet 
deep  by  l.'>0  feet  wide,  in  the  bed  of  the  St.  Lawrence  River. 
Complementary  to  this  excavation  there  was  to  be  a  large 
l)oom  held  by  rock-fiUed  cribs,  some  30  feet  square,  sunk  in 
the  St.  Lawrence  River.  Below  the  dredged  channnel  just 
referred  to,  there  was  also  to  be  constructed  in  what  is 
known  as  the  South  Sault  Channel — that  is,  the  passage 
nearest  the  United  States'  shore — a  "submerged  weir,"  which, 
actually,  is  a  large  submerged  dam.  The  work  of  channel 
excavation  was  undertaken,  and  practically  completed  under 
permit  from  the  I'nited  States  War  Department,  without  the 


matter  in  any  way  being  brought  to  the  official  attention  of 
the   Canadian  authorities. 

The  Boundary  Waters'  Treaty  provides  that  there  shall 
not  be  "any  interference  with  or  diversion  from  their  natural 
channel  of  such  waters  on  either  side  of  the  boundary"  as 
will  result  in  any  injury  on  the  other  side  of  the  boundary. 
If  the  enlarged  channel  remained,  then  the  proposed  sub- 
merged weir  had  to  be  constructed  in  order  to  compensate 
for  alterations  in  level  already  resulting  from  the  excavation. 
Incident  to  the  construction  of  this  weir  the  company  deemed 
it  desirable  to  obtain  the  approval  of  the  International  Joint 
Commission,  tonsequently,  an  application  was  made  for 
hearing  before  the  Commission.  The  company  and  the 
United  States  Government  authorities  stated  that  as  a  "war 
measure"  it  was  necessary  that  the  company  be  supplied  with 
more  power  in  order  to  produce  more  aluminum.  The  Com- 
mission was  urged  to  deal  with  the  application  of  the  com- 
pany without  delay  and  to  waive  rules  of  procedure  which 
constitute  the  usual  safeguards  so  far  as  the  public  is  con- 
cerned. This  course  was  urged  although  the  company  knew 
at  least  about  a  year  before  it  made  the  application  that  the 
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proposed  dam  would  be  necessary.  Upon  the  war  necessi- 
ties Canada,  of  course,  guaranteed  every  possible  assistance 
and    despatch. 

In  passing,  1  would  like  to  remark  that  at  times  wlien 
certain  issues  have  been  under  consideration  before  the  In- 
ternational Joint  Commission,  and  it  appeared  advantageous 
to  interested  parties  to  show  how  what  might  be  done  in 
boundary  waters  on  one  side  of  the  boundary  would  affect 
the  level  of  waters  on  the  other  side,  it  has  sometimes  been 
instanced  that  even  a  pile  driven  in  a  stream  on  one  side 
would  aflfect  the  level  of  water  on  the  other.  In  the  case 
of  the  large  channel  to  which  reference  has  just  been  made, 
which  substantially  afifected  levels  in  the  river  and  adversely 
affected  Canadian  nav;igation,  counsel  for  the  applicant  com- 
pany argued  that  interests  would  really  not  be  disadvantage- 
ously  affected  because  when  the  large  cribs  and  the  dam  was 
in  place  disturbed  levels  would  then  be  restored. 

Under  the  Webster-Ashburton  Treaty  it  is  specifically 
provided  that  the  channels  in  the  St.  Lawrence  River  on  both 
sides  of  Long  Sault,  Barnhart  and  Croil  islands  were  to  be 
kept  "free  and  open  to  the  ships,  vessels  and  boats  of  both 
parties."  So  that,  in  any  event,  if  the  South  Sault  Channel 
were  blocked  by  a  dam,  a  navigable  channel  which  was  to  be 
kept  open  by  treaty  right  would  be  closed,  and  a  public  lil)- 
erty  and  right  which  could  not  be  justified  under  the  spirit 
and  intent  of  the  treaty  would  be  enjoyed  l)y  private  inter- 
ested parties. 

Now,  although  the  construction  of  the  works  reierre<l 
to  was,  in  the  judgment  of  many,  a  violation  of  the  spirit  and 
terms  of  the  treaty,  the  company,  nevertheless,  aided  by  their 
representatidns  respecting  the  allies'  war  necessity,  were 
able  to  obtain  a  permit  to  construct  this  dam  and  to  have 
it  remain  in  place  for  five  years  or  for  the  term  of  the  dura- 
tion of  the  war,  whichever  term  should  be  longer.  You  will 
notice  it  was  not  specified  which  term  should  be  shorter.  At  the 
time  of  hearing  before  the  International  Joint  Commission 
the  solicitor-general  of  Canada,  the  Hon.  Hugh  Guthrie,  on 
behalf  of  the  Government  of  Canada  made  a  special,  solemn 
and  very  able  protest  against  the  granting  of  the  permit  ex- 
cept under  conditions  which  he  outlined,  and  which,  while 
meeting  temporary  needs,  would  fully  preserve  the  integrity 
of  what  he  contended  to  be  Canada's  rights  under  the  Web- 
ster-Ashburton Treaty. 

From  the  foregoing  illustrations  it  will  be  evident  how 
necessary  it  is  for  our  leading  public  men,  especially  those 
in  Parliament,  to  have  a  good  understanding  of  Canada's 
natural  heritage  in  boundary  waters  and  of  means  which 
must  be  taken  properly  to  conserve  this  heritage  for  the 
benefit  of  her  citizens. 

Navigation  of  St.  Lawrence  River 

We  shall  now  consider,  very  briefly,  some  more  con- 
crete aspects  of  the  subject  which  to-day  has  our  chief  at- 
tention: "Canada's  heritage  in  the  St.   Lawrence   River." 

First,  just  a  few  words  with  respect  to  navigation.  The 
St.  Lawrence  as  the  wonderful  water  highway  from  the 
Great  Lakes  to  the  sea  has,  as  you  know,  been  improved 
chiefly  by  the  canal  systems  of  the  Government  of  Canada. 
The  new  Welland  Canal  is  being  constructed  with  locks  of 
;!()  feet  draught.  If  it  is  to  be  used  so  that  deep-draft,  ocean- 
going vessels  may  go  up  to  the  head  of  navigation  of  the 
Great  Lakes,  then  the  St.  Lawrence  River  in  portions  of  its 
main  channel  will  have  to  be  canalized  by  means  of  a  series 
of  dams  with  suitable  locks.  If  the  river  as  a  whole  be  can- 
alized, obviously  the  water-power  of  the  river  would  be 
most  economically  developed  by  having  the  dams  necessary 
for  the  navigation  improvement  made  adaptable  also  for  the 
development  of  water-power.  One  fact  is  certain,  and  that 
is,  that,  in  order  to  conserve  the  integrity  of  the  St.  Law- 
rence River  so  that  it  may  suitably  be  canalized — when  the 
time  comes  for  such  work — its  integrity  must  not  be  compro- 


mised by  permitting  the  erection  of  structures  in  the  main 
stream  for  piecemeal  development  of  power,  although  this 
has  already  been  done  to  some  extent.  Naturally,  there  is 
a  great  temptation  for  water-power  companies  to  do  on 
the  St.  Lawrence  as  has  been  done  elsewhere,  namely,  tu 
make  the  cheapest  possible  preliminary  developments — skim 
the  cream  ofif  the  powers,  so  to  speak — for  by  so  doing  inter- 
ests may  readily  acquire  markets,  and  vested  rights,  and  often 
control   of   the   general   situation. 

I  shall  not  further  refer  to  Canada's  heritage  in  the  navi- 
gability of  the  St.  Lawrence.  In  a  word,  it  may  be  summed 
up  that  deep-craft  navigation  from  the  Great  Lakes  to  the 
sea  involves,  absolutely,  the  treatment  and  canalization  of 
tlie  St.  Lawrence  River  as  a  unit. 

Water-Powers  of  St.  Lawrence  River 

Coming  next  to  the  heritage  of  water-powers,  I  would 
remark  first  that  the  water-powers  of  the  St.  Lawrence  River 
are,  as  yet,  largely  within  the  control  of  the  people.  The 
recent  shortage  of  hydro-electric  power  which  has  been  so 
keenly  felt,  both  in  Canada  and  the  United  States,  has  drawn 
increased  attention  to  the  enormously  advantageous  powers 
in  and  adjacent  to  International  Boundary  waters.  Most  of 
the  water-powers  which  are  more  readily  capable  of  economic 
development  in  Canada  as  well  as  in  the  United  States  either 
have  already  been  developed  or  are  privately  controlled. 
Concentration  of  ownership  is  a  noticeable  feature  of  this 
control.*  Canada  cannot  afford  to  have  her  St.  Lawrence 
River  powers  pass  into  the  hands  of  powerful  private  interests. 

Some  Governing  Factors 

With  respect  to  development  of  these  water-powers,  there 
are  some  very  important  points  upon  which  I  must  just  com- 
ment, such  as  ice  conditions,  the  exportation  of  Canada's  share 
of  electrical  energy  and  the  character  of  the  agencies  utiliz- 
ing the  power. 

Respecting  Ice. — Power  development  on  the  St.  Lawrence 
River  cannot  properly  be  considered  apart  from  the  subject 
of  the  ice  menace.  Too  great  caution  cannot  be  exercised 
before  attempting  to  harness  natural  forces  of  such  magni- 
tude as  exist  in  the  i\ow  of  the  St.  Lawrence  River.  Too 
radical  a  disturbance  of  the  balance  which  Nature  seeks  to 
maintain  may  cause  disaster,  hence  it  is  well  to  emphasize 
this  phase  of  the  problem,  for  it  involves  the  weighing  of 
basic  physical  factors  of  paramount  importance. 

Respecting  character  of  consumption  of  power. — Where 
very  large  developments  of  power  take  place  it  is,  as  you 
know,  usually  necessary  to  have  some  industries,  such  as  the 
electro-chemicals,  take  large  blocks  of  power.  These  indus- 
tries require  cheap  power.  As  the  demand  for  power  in- 
creases for  municipal  and  small  manufacturing  purposes  the 
experience  has  been  that  the  demands  for  power  for  such 
uses  become  so  urgent,  and  the  inducements  by  way  of  price 
so  attractive  to  the  vendors  of  such  power,  that  large  indus- 
tries which  were  attracted  by  the  cheap  power  have  been 
compelled  to  go  farther  afield.  A  block  of  power — over  6.5,- 
000  h.p. — such  as  is  exported  from  the  Cedars  plant  in  Que- 
bec to  the  Aluminum  Works  at  Massena,  N.Y.,  would  be 
sufficient,  speaking  on  ?  broad  basis,  to  supply  light  and 
power  to  some  S5  manufacturing  cities  of  10,000  inhabitants 
each.  It  will  be  apparent  from  a  comparison  of  the  benefits 
resulting  from  power  thus  widely  distributed  and  the  local- 
ized benefits  from  the  same  power '  utilized  in  bulk,  as  in 
electro-chemical  industries,  that  the  former  contributes  in  a 
much  greater  degree  to  the  upbuilding  of  communities  and 
to  the  growth  of  the  country  at  large.  This  feature  should 
not  be  lost  sight  of. 

Respecting  the  Exportation  of  Electrical  Energy. — There 
is  strong  opposition,  especially  throughout  Ontario,  to  any 
policy  which  permits  the  exportation  of  electric  energy  really 
required   for  use   in   Canada.     The  Federal   Government   has 
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been  nieniorialized  upon  this  subject.  It  has  been  urged  that 
no  large  power  projects  such,  for  example,  as  those  on  the 
international  portion  of  the  St.  Lawrence  River,  should  be 
developed  without  reserving  Canada's  share  of  the  power  for 
use  here;  and,  further,  that  powers  situated  wholly  in  Can- 
ada should  be  reserved  against  the  day  of  Canada's  need. 
I'his  statement  is  made  having  in  mind  the  fact  that  it  is  not 
the  policy  of  Canada  to  embargo  her  exports,  but  that  com- 
modities of  national  importance  should  not  be  exported  with- 
out an  adequate  quid  pro  quo. 

On  the  .St.  l^awrciicc  Kivcr  below  Lake  (Ontario  the  first 
site  where  development  involving  the  whole  How  of  the  river 
could  lie  made  is  in  the  vicinity  of  Morrisburg.  With  a  dam 
near  the  foot  of  Ogden  Island,  a  head  of  about  11  feet  could 
lie  obtained,  or,  by  taking  in  a  portion  of  the  Galop  rapid, 
it  has  l)een  thought  possible  to  obtain  a  total  effective  head 
of  about  15  feet.  It  is  at  this  Morrisburg  site — the  Kapide 
Plat — that  the  New  York  and  Ontario  I'ower  Company  de- 
velops power  in  a  small  plant  at  VVaddington,  N.Y.,  under 
rights  extending  back  for  one  hundred  year,s.  This  com- 
pany desires  to  reconstruct  this  plant  and  increase  the  de- 
velopment, thereby  providing  power  for  disposal  in  the  United 
States  as  well  as  in  Eastern  Ontario.  The  company  offers 
to  have  this  project  made  conformable  to  any  scheme  for 
the   development   of   the   river  as   a   whole. 

The  next  possible  development  is  that  at  the  Long  Sault 
Rapids,  where  the  possible  head  is  variously  estimated  to  be 
about  35  to  40  feet.  This  is  the  site  near  Cornwall,  where 
the  Long  Sault  Development  Company,  a  subsidiary  of  the 
.Muminum  Company  of  America,  intended  to  erect  its  dams 
had  not  their  charter  rights  been  cancelled  by  the  State  of 
New  York — a  cancellation  which  was  confirmed  by  the  Su- 
preme  Court  of  the   United   States. 

Descending  the  river,  we  have  next,  in  a  stretch  of  about 
14  miles  between  Lakes  St.  Francis  and  St.  Louis,  three 
series  of  rapids:  the  Coteau,  the  Cedars,  the  Split  Rock  and 
Cascades.  The  Coteau  site  is  the  one  for  which  the  Power 
Development  Company,  Limited,  has  been  seeking  rights. 
Of  this  company  the  "Montreal   Star"  states; 

"There  was  incorporated,  by  letters  patent  a  modest  com- 
pany, with  a  capital  of  .$500,()()0,  the  incorporators  being  the 
bookkeepers  of  a  well-known   law   firm   in   Montreal,  closely 

associated   with   certain   existing  companies A  modest 

notice  appeared  in  an  obscure  newspaper  with  a  small  cir- 
culation    and  there  was  quietly   filed  a  declaration   in 

the  Registry  Offices  of  the  counties  where  the  proposed  de- 
velopment is  to  be  made,  indicating  that  no  less  a  scheme  is 
on  foot  than  the  building  of  a  dam  across  the  St.  Lawrence 
River." 

Reliable  assurances,  however,  have  been  given  that  rights 
for  this  development  cannot  be  obtained  without  full  public 
notice  and  discussion  when  all  interested  parties  will  have 
the  opportunity  of  being  heard. 

The  Cedars  Rapids  Manufacturing  and  Power  Company 
utilize  at  Cedars  rapid  a  head  of  about  :i2  feet  developed  liy 
means  of  a  diversion  canal  some  two  miles  long.  The  power 
house  has  been  designed  for  an  ultimate  development  of 
180,000  h.p.  This  company  exports  some  65,000  h.p.  to  Mas- 
sena,  N.Y. 

The  Soulanges-  plant  of  the  Civic  Investment  and  In- 
dustrial Company  is  situated  a  short  distance  below  the 
Cedars  plant.  Power  is  obtained  by  tapping  the  Soulanges 
canal.  The  head  is  50  feet. 

The  St.  Timothee  plant  of  the  Canadian  Light  &  Power 
Company  is  on  the  south  side  of  the  St.  Lawrence  directly 
opposite  the  two  last  mentioned  developments.  The  water 
is  led  through  a  portion  of  the  old  Beauharnois  canal.  The 
head  is  50  feet,  and  the  development  has  an  ultimate  capacity 
of  about  75,000  h.p. 

I  shall  omit  description  of  some  other  smaller  plants, 
such  as  those  at  Mille  Roche  and  in  the  vicinity  of  Morris- 
burg. 


To  summarize,  we  may  place  the  estimated  l.^  r^^icT 
power  of  the  international  portion  of  the  River  St.  Lawrence 
at  about  800,000  h.p.,  of  which  Canada  is  entitled  to  one  half, 
or  400,000  h.p.  The  potential  low-water  power  on  the  por- 
tion of  the  river  which  lies  wholly  within  Canada  would  be 
1,400,000  h.p.  This,  with  its  share  of  power  along  the  In- 
ternational Boundary,  makes  an  estimated  total  for  Canada 
of  1,800,000  low-water  continuous  horse-power.  It  is  de- 
tailed in  the  following  table. 

Water-Power  on  the  St.  Lawrence  River* 
(Tentative  schedule) 

.Average 
llcad     Estimatdl  low'watcr  e-ttinialed 

Site  available  24-hr.  li.|i.         24hr,  low. 

water  h  p. 
Morrisburg. Rapide    Plat.,  1115         17O,O0O.23O,O<JU        2<Ki.ii<"i 

I.oiiK   Sault    rapid ;;i)  4<»        5<Ki,rKi.i  il-.,  ih«i         •■.--.,,„. 

Coteau   rapid    15-17         23<t 

t'cdars    rapidt 'JII'M         4!>"  ' 

Split  Rock  and  Cascades  rapid>  ...     14-18         '£iii 
Lachine  Rapid 20-30        :»)" 

Total Ifll0,ij"i^..,.>.),><">      ^  : 

*In  this  table,  to  have  the  estimates  (airly  representative  o(  t 
sible   quantities   which   might    be   expected    under    representative    low  viaic- 
flow  conditions,  some  allowances  have  been  made  (or  efficiency  and  other 
(actors. 

tUnder  development  (or  about  one-third  o(  the  low-water  flow  o(  the 
river.  Consideration  would  be  given  to  the  possibihty  o(  combining  the 
Coteau,  Cedars,  Split  Rock  and  Cascades;  also  of  increasing  the  Lachine 
power. 

The  above  estimate,  excluding  ice  conditions,  is  conserva- 
tive. Under  a  "diversity  load  factor,"  such  as  is  experienced 
by  the  Hydro-electric  Power  Commission  of  Ontario,  Can- 
ada's 1,800,000  h.p.  would  take  care  of  a  power  demand  of 
some  2,400,000  h.p. 

Canada's  share  of  this  power  belongs  respectively  to  the 
provinces  of  Ontario  and  Quebec.  The  Federal  Govern- 
ment has  the  rights  in  and  jurisdiction  over  navigation.  When 
the  time  comes  for  international  questions  in  connection  with 
the  development  of  this  river  to  be  adjusted  to  admit  of  pro- 
per development,  there  is  no  doubt  that  the  various  interests 
involved,  whether  federal,  provincial,  corporate  or  private, 
will,  respectively,  be  fully  taken  care  of.  Perhaps,  for  ex- 
ample, some  arrangement  may  be  made  by  which  the  Fed- 
eral Governments  shall  provide  the  dams  for  navigation  pur- 
poses, making  available  for  each  province  its  share  of  water- 
power  under  an  arrangement  by  which  the  provinces  would 
assume  such  financial  and  other  responsibilities  as  were  purely 
incident   to   the   power  assets. 

I  trust  I  have  adequately  emphasized  the  absolute  neces- 
sity for  statesmanlike  dealing  with  our  resources  of  boundr 
ary  waters,  the  wise  conservation,  utilization  and  administra- 
tion of  which  will  help  build  up  Canada  and  pay  our  future 
taxes. 


Mr.  Frank  M.  Preston,  the  recently  appointed  city  engi- 
neer of  Victoria,  B.C.,  was  born  in  England  thirty-seven  years 
ago.  having  emigrated  to  this  country  in  1911,  when  he  was 
appointed  assistant  engineer  for  sewers  and  special  work  at 
New  Westminster.  In  1915  he  joined  the  engineering  staff 
of  the  city  of  Victoria  as  designing  engineer  to  the  construc- 
tion department.  For  two  years  he  was  engaged  on  the  de- 
sign and  construction  of  the  North-West  sewer  in  that  city, 
and  he  contributed  an  article  covering  this  work  to  the  Con- 
tract Record.  In  1915  he  was  appointed  engineer  iq.  charge 
of  sewers  and  bridges,  and  later,  assistant  city  engineer.  Fol- 
lowing Mr.  Rust's  resignation  as  city  engineer  last  Septem- 
ber, Mr.  Preston  was  appointed  acting  head  of  tie  depart- 
ment. He  is  an  associate  member  of  the  Institution  of  Civil 
Engineers  and  of  the  Engineering  Institute  of  Canada,  also 
a  fellow  of  the  Geolagical  Society  of  England. 


Ducane.  Dutcher  &  Company,  consulting  engineers.  Van- 
couver. B.C.,  have  changed  the  name  of  their  firm  to  the 
General    Engineering   Conip.nny. 
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Mainly  Constructional 

East  and  West— From  Coast  to  Coast 


The  Harbour  Lumber  Company,  Limited,  has  been  in- 
corporated with  a  capital  of  $75,000,  head  office  at  Vancouver, 
B.C. 

The  King  Street  Association,  Toronto,  is  agitating  to 
have  a  new  street  opened  up  from  King  street  to  Front  street, 
to  provide  adequat«  facilities  for  traffic  to  and  from  the  new 
Union  Depot. 

Angers  Metal  Works,  Limited,  have  taken  out  letters 
patent  of  incorporation,  with  a  capital  stock  of  $20,000,  head- 
quarters  at   Montreal,   Que. 

D.  C.  Burpee  &  Son,  of  Devon,  N.B.,  have  been  awarded 
the  contract  for  the  -Renous  River  Mouth  bridge,  the  price 
being  approximately   $20,000. 

The  Ru-ber-oid  Felt  Mfg.  Co.,  Limited,  has  been  incor- 
porated with  a  capital  of  $200,000,  head  office  at  Montreal. 
The  company  is  authorized  to  manufacture  and  deal  in  roof- 
ing, flooring,  paints,  varnishes,  papers,  fabrics  or  felt,  paper 
and  canvas  of  every  description. 

Building  permits  to  the  value  of  $29,515  were  issued  in 
Waterloo,  Ont.,  during  the  month  of  October,  as  compared 
with  $15,275  in  the  same  month  last  year.  The  total  for  the 
first  ten  months  of  this  year  is  $234,397,  as  against  $193,587 
for  the  corresponding  period  in  1917. 

The    prize    for    the    best    essay    on    the    solution    of    the 
housing   question,   submitted   to   the   Ontario   Housing   Com- 
mittee, has  been  awarded  to  Mr.  Albert  H.  Leake,  and  a  sec- 
ond  special   prize   is   given   to    Mrs.   James    Elgin    Wetherell. 
'  There  were  37  essays,  in  all,  presented  for  consideration. 

The  contractor,  Mr.  Mills,  who  carried  out  work  on  a 
l)uilding  for  the  Continental  Bag  Company  in  Ottawa,  has 
been  given  a  judgment  of  $395  by  the  Divisional  Court, 
against  that  company.  He  claimed  that  boulders  which  he 
encountered  in  the  excavation  work,  ranging  from  1,700  to 
7,500  pounds  in  weight,  should  be  considered  as  "rock,"  and 
demanded  extra  compensation  on  t,hat  account. 

Work  on  the  Welland  Canal  will  be  continued  as  soon 
as  conditions  permit,  and  further  work  on  the  St.  Charles 
River  at  Quebec  is  also  to  be  considered  shortly.  Other 
proposals  in  view  are:  Dredging  at  Fort  William  and  in  the 
Fraser  River,  B.C.;  deepening  of  the  St.  Lawrence  Canal, 
continuation  of  harbor  works  at  St.  John  and  on  the  Hali- 
fax terminals. 

The  International  Association  of  Machinists  at  their  re- 
cent provincial  convention  discussed  the  matter  of  reducing 
the  number  of  working  hours  in  order  to  take  care  of  any 
surplus  of  labor  that  may  result  from  the  cessation  of  hostili- 
ties. It  was  decided  that  some  action  should  be  taken  along 
this  line  to  prevent  unemployment,  and  an  eight-hour  day 
was  suggested  for  Ontario.  Provision  is  also  to  be  made  for 
a  further  reduction  in  hours  in  case  the  trade  depression  be- 
comes more  marked  than  is  at  present  foreseen.  The  car- 
penters are  also  taking  up  this  question  with  a  view  to  simi- 
lar action. 

At  a  general  meeting  of  the  council  of  the  Canadian 
Manufacturers'  Association  held  recently  in  Montreal,  which 
was  attended  by  many  leading  manufacturers  from  all  over 
Canada,  it  was  decided  to  ask  the  Dominion  Government  to 
take  active  steps  in  the  work  of  reconstruction  and  to  make 
a  grant  of  not  less  than  $1,000,000  a  year  for  research  work; 
by  which  to  bring  about  new  developments  of  Canadian 
*rade.  It  was  further  decided  to  represent  to  the  Govern- 
ment that  no  increase  in  export  trade  would  be  possible  un- 


less sufficient  vessels  were  provided  to  take  care  of  such 
trade,  and  it  will  be  recommended  that  strong  action  be  taken 
to  aid  in  the  construction  of  sufficient  shipping  to  see  that 
Canada's  foreign  trade  is  taken  care  of. 

The  annual  meeting  of  the  Toronto  Housing  Company 
was  recently  held.  Due  to  arrested  development  and  high 
cost  of  coal,  labor  and  materials,  the  company's  operations 
again  showed  a  net  loss,  amounting  to  $3,980,  without  allow- 
ing for  any  dividend  on  stock.  The  management  were  hope- 
ful that  the  period  of  net  losses  was  at  an  end.  The  directors 
appointed  for  the  coming  year  are;  Mrs.  H.  D.  Warren,  Mrs. 
S.  K.  Currie,  Mrs.  H.  S.  Strathy,  Mrs.  A.  M.  Huestis,  Mr. 
Thos.  Roden,  Rev.  Peter  Bryce,  Mr.  P.  H.  Mitchell,  Mr. 
G.  F>ank  Beer,  Mr.  A.  M.  Ivey,  Mr.  Thomas  Findley,  Lieut. - 
Col.  Vincent  Massey,  Mr.  Alfred  S.  Rogers,  Mr.  Alex.  Auld, 
Mr.  Geo.  H.  Gooderham,  Mr.  Frank  Wood,  Aid.  Gibbons 
Aid.   Hiltz  and  Aid.   Sykes. 

Personals 

Flight  Lieut.  G.  D.  McLeod,  architect,  son  of  the  late 
Professor  C.  H.  McLeod,  is  among  the  first  Canadian  officers 
to  be  released  from  Germany.  He  was  taken  prisoner  in 
Italy  several  months  ago  by  the  Austrians. 

Capt.  Raymond  Rice  Knight,  former  city  engineer  of 
Fort  William,  Ont.,  has  joined  the  engineering  staff  of  the 
Canadian  Incinerator  Co.,  Ltd.,  and  is  temporarily  located  at 
the  Detroit  office  of  that  concern. 

Mr.  C.  Hayward,  who  was  previously  on  the  staff  of 
Morris  Knowles,  Ltd.,  Windsor,  Ont.,  is  now  taking  up 
work  with  Mr.  Frank  Barber,  Toronto.  Mr.  Hayward  is  a 
graduate  of  the  Faculty  of  Applied  Science  &  Engineering, 
University  of  Toronto. 

Messrs.  R.  S.  &  W.  S.  Lee,  consulting  engineers,  Mont- 
real, have  submitted  a  report  to  the  Kipawa  Fibre  Co.,  Ltd., 
on  a  water  and  a  sewerage  system  for  the  Kipawa  townsite. 
Lake  Temiskaming.  This  is  in  connection  with  a  proposed 
town   planning   system. 

Mr.  R.  Del  French,  of  .Xrthur  Surveyer  &  Co.,  consulting 
engineers,  Montreal,  and  Mr.  E.  Stansfield,  Mines  Depart- 
ment, Ottawa,  are  now  visiting  a  number  of  briquetting 
plants  in  the  United  States  in  connection  with  the  proposal 
of  the  Canadian  Government  to  utilize  the  immense  deposits 
of   lignite   in   Canada. 

Mr.  James  Powell,  chief  draughtsman  of  the  motive 
power  department  of  the  Grand  Trunk  Railway,  has  retired 
under  the  superannuation  fund  of  the  company,  after  36 
years'  service  in  the  draughting  department.  He  is  succeeded 
by  Mr.  W.  A.  Booth,  former  assistant  chief  draughtsman  of 
the  motive  power  department.  Mr.  Powell  is  widely  known 
as  the  secretary  of  the  Canadian  Railway  Club. 

Mr.  W.  J.  Hyman  has  been  appointed  chief  draughtsman 
of  the  car  department  of  the  Grand  Trunk  Railway  in  suc- 
cession to  Mr.   K.   F.   Nystrom. 

Obituary 

Mr.  T.  Aird  Murray,  consulting  engineer,  of  Toronto, 
who  died  three  weeks  ago  in  the  Grey  Nuns  Hospital,  Re- 
gina,  Sask.,  as  a  result  of  an  attack  of  influenza,  was  well 
known  in  engineering  and  municipal  circles,  in  connection 
with  his  work  on  filtration,  sewage  disposal  and  sewerage 
schemes.  Mr.  Murray  was  born  in  the  year  1866,  in  Dum- 
fries, Scotland,  and  came  to  this  country  in  1908,  shortly 
afterwards  entering  the  firm  of  Macallum,  Murray  &  Mc- 
Allister. In  1911  he  was  appointed  consulting  engineer  to 
the  Saskatchewan  Board  of  Health,  and  about  the  same  time 
started  a  consulting  practice  on  his  own  account.  He  was 
one  of  the  promoters  and  a  past  vice-president  of  the  Can- 
adian Health  Association,  and  was  a  member  of  the  Engi- 
neering Institute  and  the  Engineers'  Club  of  Toronto.  Mr. 
Murray  was  on  a  trip  west  to  confer  with  the  Saskatchewan 
Government  with  reference  to  sanitary  matters,  when  he  was 
fatally  infected  with  the  epidemic. 
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The  Immediate  Future  As  Regards  Labor, 
Supplies  and  Demand  for  Both 

WITH    the    ending     of    the    war  the  question 
everyone  is  a.sking  i.s— What  of  the  future  ? 
Are  we  in  for  a  period  of  depression  or  may 
we    expect    a    continuation    of    our    activity 
and  prosperity  of  the  last  three  years  ? 

The  answer  to  these  questions  has  taken  various 
forms,  depending  largely  upon  the  constitutional 
characteristics  of  the  individual.  The  chronic  pessi- 
mist sees  nothing  but  blue  ruin  and  unemployment ; 
tlie  optimist,  iiothing  but  shoals  of  money  and  tre- 
mendous business  expansion.  Hetween  these  two  we 
may  perhaps  do  well  to  steer  a  middle  course.  In  any 
case  the  conservative  estimate  is  likely  to  be  the  most 
accurate  whatever  the  future  may  have  in  store  for 
us. 

However,  there  are  many  circumstances  which 
appear  to  be  determinable  within  narrow  limits  and 
a  discussioil  of  these  will  go  a  long  way  towards 
preventing  extreme  conclusions  either  way.  As.  re- 
gards building  and  construction  activities  in  general, 
with  which,  of  course,  oitr  readers  are  mo.st  concerned, 
there  are  a  nUtfiber  6i  facts  which  we  may  take  as 


the  basis  of  argument,  and  form  individual  conclu- 
sions, depending  upon  how  these  facts  appeal  to  us 
as  having  more  or  less  important  bearing. 

Generally  speaking  the  discussion  may  be  said  to 
fall  under  three  headings.  There  is,  (1),  the  supply 
of  labor,  (2),  the  supply  of  materials,  and,  (3),  the 
demand  for  both  labor  and  materials — in  other  words, 
the  amount  of  construction  work  available.  These 
three  items  are,  of  course,  so  intimately  associated 
that  either  one  of  the  three  may  be  said  to  control  the 
whole  situation.  Let  us  look  at  the  facts  under  each 
of  these  headings  separately. 

(1)  Supply  of  Labor 

Any  overplus  of  labor  can  come  from  only  two 
sources — munition  workers,  (directly  or  indirectly), 
and  the  overseas  soldiers.  Munition  orders  are  being 
cancelled  rapidly  and  it  is  probable  that  anything  up 
to  100,000  workers,  according  to  the  latest  reports, 
will  have  been  released  before  Christmas.  But  a  large 
proportion  of  these  are  women — say  25  per  cent. — 
which  leaves  75,000  male  workers  to  re-establish  them- 
selves in  peace  industries.  The  women,  without  doubt, 
if  they  care  to  return  to  domestic  work,  will  find  plen- 
ty of  it  awaiting  them. 

The  supply  from  overseas  is  not  so  easy  to  gauge. 
It  is  understood  that  Canadian  soldiers  will  be  free, 
for  the  most  part,  to  return  to  Canada  as  soon  as  they 
want  to.  But  we  must  count  on  a  large  percentage 
electing  to  stay  and  help  re-build  Belgium  and  France. 
This  work  will  call  for  both  engineers  and  unskilled 
labor  and,  considering  the  reputation  Canadians  have 
gained  in  Europe  for  doing  things,  it  is  reasonable  to 
suppose  their  services  will  be  in  great  demand  for 
reconstruction  work.  Everything  considered,  it  is 
doubtful  if  more  than  half  the  Canadian  contingent 
will  return  at  once  to  Canada  to  compete  in  the  un- 
skilled labor  market — 200,000  men  is  the  outside  lim- 
it. 

This  would  mean  a  total  of  275,000  men  gradually 
available  for  construction  work.  If,  as  has  been  said, 
100,000  men  are  anxious  to  go  on  farms  the  available 
supply  is  reduced  to  175,000.  In  case  of  an  active  de- 
mand developing  for  our  manufactured  products,  it  is 
difficult  to  say  how  many  of  this  latter  number  would 
be  absorbed  by  factories,  foundries,  etc. 

Plainly  then  there  is  no  alarming  evidence  of  the 
likelihood  of  widespread  unemployment.  One  of  the 
difficulties  in  the  way  of  re-employment  of  our  now 
semi-skilled  war  workers  will  be  the  wage  question. 
They  will  demand  the  wage  of  the  skilled  workman. 
Where  then  is  the  unskilled  labor  to  come  from  ? 

2.  The  Supply  of  Materials 
On  this  point  there  is  little  doubt.  With  the  ex- 
ception of  structural  steel,  Canadians,  in  the  main, 
are  in  a  position  to  supply  their  own  needs  and  con- 
fidence is  expressed  on  every  hand  that  there  will  be 
ample  materials  to  go  round.  Tran.sportation  may 
temporarily  be  an  adverse  factor  but  building  mater- 
ials are,  generally  speaking,  supplied  locally,  and  re- 
present short  hauls.  It  is  known  too,  that  the  Cana- 
dian Government  has  large  orders  of  rolling  stock 
placed  several  months  ago  and  now  being  delivered, 
it  is  said,  at  the  average  rate  of  40  cars  a  day.  By  next 
spring,  at  the  latest,  our  freight  blockade  should  be 
a  thing  of  the  past. 

In  connection  with  the  sapply  of  structural  steel 
referred  to  above,  it  mayiie  mentioned  that  a  report 
was  recently  circulated  to  the  effect  that  the  United 
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States  mills  were  under  contract  to  give  continental 
orders  precedence  and  that  Canada  may  have  to 
go  short  for  some  time.  This  is  denied,  however,  and 
the  way  seems  clear  for  an  ample  and  immediate  sup- 
ply. 

(3)  The  Demand  for  Labor  and  Materials 

Building  and  construction  work  of  various  kinds 
is  under  discussion  by  practically  every  town,  city, 
and  municipality  in  Canada.  There  is  no  dearth  of 
projected  work.  The  only  question  is  whether  it  is 
better  to  go  ahead  at  once  or  wait  in  the  hope  of  low- 
er prices  in  both  labor  and  materials.  The  Contract 
Record,  some  days  ago,  sent  a  questionnaire  to  some 
two  hundred  and  "fifty  cities,  towns,  municipalities, 
and  government  departments  and,  though  the  replies 
are  yet  far  from  complete,  enough  information  has 
been  gathered  to  bear  out  the  above  statement.  In  the 
vast  majority  of  cases  discussions  are  still  under  way 
as  a  result  of  the  ending  of  the  war  taking  authorities 
unawares,  so  to  speak,  but  from  fourteen  cities  and 
towns  whose  programmes  are  already  practically 
completed  we  get  the  tidy  little  sum  of  $5,948,000 
worth  of  work  projected  for  1919.  With  one  or  two 
exceptions  this  applies  to  the  larger  towns  and  small- 
er cities  of  Ontario,  the  answers  to  the  more  distant 
centres  not  yet  having  come  to  hand,  and  the  only 
large  cities  included  in  this  list  being  London  and  Otta- 
wa. If  fourteen  towns  and  small  cities,  taken  at  ran- 
dom, can  produce  a  programme  of  these  dimensions 
it  is  reasonably  certain  the  whole  of  the  municipal 
work  in  towns  and  small  cities  alone  in  Canada  may 
easily  run  into  very  big  figures,  perhaps  $50,000,000. 

And  these  amounts,  even  in  total,  are  compara- 
tively insignificant  when  compared  with  the  possi- 
bilities of  cities  like  Toronto  and  Montreal  and  of  big 
Government  works.  An  estimate  recently  quoted  for 
Toronto  alone  was  $50,000,000,  which  seems  easily 
possible  when  one  considers  such  projects  as  the 
Harbor  Commission's  programme,  the  T.  Eaton  Com- 
pany's buildings,  the  Union  Station  and  the  C.P.R. 
terminals  at  Leaside.  Then  there  is  the  Welland  Canal 
work,  the  Chippewa  development  by  the  Hydro-elec- 
tric Power  Commission  of  Ontario.  Outside  the  pro- 
vince of  Ontario  one  thinks  of  Halifax,  with  its  Gov- 
ernment Harbor  and  the  reconstruction  of  the  city 
as  the  biggest  individual  work,  but  there  are  legion 
enterprises  only  less  important  by  comparison  which, 
in  the  aggregate,  total  up  to  appalling  figures.  And, 
finally,  come  "good  roads"  for  which  the  campaign 
of  education  of  recent  years  appears  to  have  paved 
the  way  for  the  annual  expenditure  of  many  millions. 

Summing  up,  the  situation  seems  to  be,  (1)  un- 
limited construction  work  in  project,  (2),  ample  sup- 
ply of  materials,  and  (3)  fair  immediate  supply  of  lab- 
or, with  conditions  improving  during  the  summer  of 
1919.  There  is  indeed  a  possibility  of  temporary  un- 
employment due  to  the  severe  winter  weather  which 
will  hold  back  construction  work  more  or  less,  but 
this  is  a  matter  of  three  or  four  months  at  the  most. 
This  should,  however,  tend  to  bring  the  price  of  labor 
down  to  something  approaching  normal  which,  in  its 
turn,  will  react  in  favor  of  earlier  commencement  of 
much  work  that  at  present  is  in  the  balance. 

The  Dominion  government  has  already  gone  on 
record  as  being  prepared  to  institute  su<-h  work  as  is 
necessary  to  care  for  all  unemployment.  In  reply  to 
our  inquiry  in  this  regard  we  have  the  following  very 
satisfactory  letter  from  Hon.  F.  B.  Carvell,  Minister 
of  Public  Works: 


Ottawa,   Nov..  23,   1918. 
Editor,  Contract  Record. 

In  reply  to  yours  of  the  20th  instant,  I  am  very  sorry 
that  I  am  not  in  a  position  to  give  you  even  an  approxi- 
mate estimate  of  the  moneys  which  this  department  is  pro- 
posing to  expend  during  the  next  year,  as,  on  account  of  the 
multiplicity  of  business  since  the  armistice  was  signed,  we 
have  not  been  able  to  even  make  an  estimate,  and,  more- 
over, the  government,  as  such,  has  not  declared  any  particu- 
lar line  of  policy.  However,  it  is  our  intention  to  expend 
money  in  fairly  large  quantities  in  the  construction  of  works 
which  will  employ  labor,  the  primary  object  of  the  expendi- 
ture of  the  money  being  to  provide  employment  during  the 
reconstruction  period. 

I  think,  however,  you  may  take  it  for  granted  that  the 
appropriation  will  be  on  a  fairly  liberal  scale,  and  yet  1 
also  hope  there  will  be  no  misunderstanding  about  the  char- 
acter of  the  works  to  be  constructed,  because  it  is  not  my 
intention  to  fritter  money  away  on  works  which  are  of  no 
economic  value  after  being  constructed  merely  for  the  pur- 
pose of  finding. employment  for  laboring  men.  We  can  find 
quite  sufficient  works  of  a  real  public  nature  to  absorb  all 
the  money  which  we  will  have  at  our  disposal. 
(Signed)  F.  B.   Carvell. 

Minister  of  Public  Works. 

Though  Mr.  Carvell  states  definitely  that  the 
Government  is  ready  to  care  for  all  unemployment 
he  also  makes  it  abundantly  clear  that  he  has  no  in- 
tention of  encroaching  on  the  labor  market  at  the 
ex])ense  of  the  provinces,  municipalities  or  private 
enterprises.  He  proposes,  in  effect,  to  take  care  of 
merely  the  overflow.  This  is  important,  as  it  will 
mean  that  the  Government  will  not  be  a  party  to 
maintaining  the  present  abnormally  high  rate  of 
wages.  Indeed  it  would  not  be  surprising  if 
they  .fixed  a  rate  of  payment  both  as  regards 
labor  and  supplies,  and  especially  the  former, 
somewhat  below  the  standard  ruling  in  the 
open  market  —  that  is,  putting  themselves  in  the 
position  of  saying:  "If  you  really  want  work  her* 
it  is.  If  you  can  do  better,  go  to  it."  This  course 
will  be  at  the  same  time  fair  to  the  worker  and  suffi- 
ciently uncompetitive  to  encourage  private  enterprise 
of  every  sort.  We  have  Mr.  Carvell's  word,  too,  that 
the  work  he  is  going  to  initiate  is  of  a  permanent 
character — no  frittering  money  away.  We  believe  the 
country  has  sufficient  confidence  in  the  Minister's  in- 
dependence of  thought  and  action  to  accept  this  state- 
ment at  face  value,  and  give  him  the  fullest  support. 

Everything  considered,  the  immediate  future  of 
Canada's  building  industries  looks  very  encouraging. 
The  last  four  years  have  taught  us  our  powers  of  or- 
ganization, our  resources  and  our  resourcefulness,  our 
ability  to  meet  other  nations  on  a  competitive  basis, 
our  creative  instinct,  our  powers  of  endurance — all 
summed  up  in  General  Currie's  works:  "They  never 
attempted  an  objective  they  did  not  reach."  If 
this  knowledge  of  our  own  power  is  utilized  in  deve- 
loping our  magnificent  country— and  it  will  be — who 
can  estimate  or  over-rate  our  progress  of  the  next  ten 
years  ? 


R.  A.  I.  Annual  Assembly 

Notice  is  issued  that  the  Royal  Architectural  In- 
stitute of  Canada  will  hold  its  general  annual  assembly 
in  Montreal  on  January  17  and  18,  at  the  same  time  as 
the  annual  convention  of  the  Province  of  Quebec  As- 
sociation of  Architects.  The  program  will  be  sent  to 
all  members  of  the  Institute  next  month. 
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Progress  on   Concrete   Dam 
at  Paris,  Qnt.    

WORK  on  the  new  clam  at  Paris,  Ont.,  for  the 
Grand  River  Race  Co.,  is  rapidly  progress- 
ing. About  1,500  cubic  yards  of  concrete  has 
been  placed,  which  is  about  50  per  cent,  of 
that  required  for  the  job. 

In  a  previous  article  in  our  issue  of  Sept.  11,  1918, 
covering  the  preliminary  work  on  this  contract,  we 
outlined  the  many  unusual  features  in  the  design  of  the 
dam  and  commented  on  the  possible  construction  dif- 
ficulties likely  to  be  encountered  in  the  work. 

The  Foundation  Company,  Limited,  who  have  the 
work  of  construction  in  hand,  have  handled  a  consid- 
erable amount  of  under  water  work  and  their  experi- 
ence was  put  to  the  test  in  meeting  and  overcoming 
the  problems  that  have  arisen  in  the  pro.secution  of 
this  work. 

T.  Pringlc  &  Son,  Limited,  the  engineers  respon- 
sible for  the  design  and  supervision  of  the  work,  in- 
sisted on  the  rock  bottom  being  exposed  and  thor- 
oughtly  cleared  of  loose  rock  or  anything  that  might 
tend  to  adversely  affect  the  foundation  of  the  dam. 
The  excavation  was  made  by  means  of  a  clam  shell 
bucket  and  the  excavated  material  consisted  of  brok- 
en or  powdered  rock  and  shale.  In  many  places  it 
was  necessary  to  excavate  to  a  depth  of  18  ft.  before 
striking  solid  rock. 

The  forms  for  the  coffer  dams  were  built  in  pan- 
els and  were  cut  to  fit  the  rock  bottom.  The  bottom 
was  cleared  by  a  diver  who  also  fitted  and  tightened 
the  forms  for  the  coffer  dams.  Compressed  air  was 
used  by  the  diver  to  clean  the  loose  material  off  the 
rock  bottom  under  water,  and  this  means  proved 
very  successful.  Brackets  were  constructed  on  the 
sides  of  the  form  panels  and  when  these  forms  were 
fitted  in  place  they  were  weighted  with  heavy  boul- 
ders placed  on  top  and  on  the  brackets  along  the  sides 
of  the  form  panels. 

The  dam  is  being  built  in  sections  with  expansion 
joints.  In  the  first  sections  difficulty  was  experienced 
with  water  pouring  through  crevices  in  the  rock  bot- 
tom. The  space  between  the  coffer  dams  was  pumped 


out,  the  rock  bottom  cleaned  and  ti>e  water  allowed 
to  find  its  level.  A  few  feet  of  concrete  was  then 
placed  under  water  to  seal  the  bottom;  1^-inch  pipes, 
placed  about  eight  feet  apart,  were  built  in  the  con- 
crete and  after  the  concrete  had  set,  cement  grout 
was  forced  in  under  a  pressure  of  90  lbs.  per  square 
inch,  to  fill  up  the  crevices  and  thoroughly  cement  the 
bottom. 

The  gravel  used  in  the  aggregate  was  hauled  from 
the  pit,  a  distance  of  about  one  mile.  The  Brantford 
Municipal  Railway  was  found  to  be  situated  in  a  di- 


Complettd  Section  at  East  End 


General  view  thowlns  method  o(  bracing  formwork 

rcct  line  between  the  gravel  pit  and  the  new  dam.  The 
contractors  purchased  a  trolley  car  and  several  6-yard 
dump  cars  and  hauled  the  gravel  by  this  means  over 
the  railway  line.  A  trestle  was  built  out  on  the  east 
bank  of  the  river  and  the  gravel  was  lifted  by  derrick 
from  the  cars  or  gravel  dumps  to  the  hopper  of  the  mix- 
ing plant.  The  concrete  mixer  was  located  at  the  east 
abutment  and  the  concrete  was  carried  from  there  to 
the  forms  by  chute,  where  it  was  placed  by  deep  sea 
buckets. 

The  amount  of  excavation  necessary  is  much  great- 
erthan  was  at  first  anticipated,  but  as  the  diver  ex- 
tended his  examination  it  became  apparent  that  the 
rock  forming  the  river  bed  at  this  point  was  badly 
cracked  and,  in  some  cases,  shattered.  Up  to  date 
about  700  c«.  yds.  have  been  excavated. 

The  contractors  plant  consists  of  seven  hoisting 
igines,  two  35  h.p.  boilers,  three  stiff  leg  derricks, 
and  one  guy  derrick,  five  pumps.  2  in.,  3  in.,  6  in.,  and 
10  in.,  one  trolley  car  and  eight  6-yard  dump  cars,  one 
Manon  Whirley  f^-yard  steam  shovel,  one  air  com- 
l^ressor  and  one  f:t-yard  steam  power  concrete  mixer. 

The  cementation  method  of  overcoming  water,  em- 
ployed in  this  work,  should  be  of  considerable  interest 
to  engineers  and  contractors.  In  the  October  30,  1918, 
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issue  of  the  "Contract  Record"  we  published  an  article 
describing  the  cementation  processes  of  Francois  and 
Portier,  which  has  been  little  used  ^n  Canada.  The 
success  of  the  cementation  process  in  this  work  should 
go  a  long  way  to  encourage  its  general  use  by  Cana- 
dian  construction  men. 

New    Pumping    Station    for 
Three  Rivers 


THE  city  of  'Three  Rivers,  P.Q^  by  reason  of 
new  industries,  is  adding  to  its  population  at 
an  appreciable  rate.  A  considerable  amount  of 
construction  work  is  being  carried  out,  in  the 
way  of  shipyards,  additions  to  the  pulp  and  paper  in- 
dustries, and  industrial  cottages.  In  order  to  take 
care  of>the  needs  of  the  larger  population,  the  city 
decided  to  improve  its  waterworks,  and  instructed 
Messrs.  R.  S.  and  W.  S.  Lea,  consulting  engineers, 
Montreal,  to  draw  plans  for  a  new  pumping  station 
and  storage  reservoir.  The  work  has  been  carried  out 
•by  Messrs.  Arsenault  &  Plamondon,  Ltd.,  Montreal, 
under  the  superintendence  of  Mr.  Z.  Lambert,  the  city 
engineer. 

For  many  years  the  city  has  been  supplied  from  a 
system  of  wells  driven  along  the  river  shore  for  a 
distance  of  about  800  ft.  The  installation  consists  of 
ISt  2  in.,  2i/>  in.,  and  3  in.  wells,  connected  to  a  14  in. 
suction  pump,  from  which  the  pumps  draw  their  sup- 
ply. 

The  old  pumping  station  has  been  replaced  by  a 
new  structure,  adjacent  to  the  wells.  The  plans  of 
the  superstructure  of  the  building  were  drawn  by 
Messrs.  Asselin  and  Denoncourt,  architects,  Three 
Rivers.  The  building  is  1  storey,  78  ft.  6  in  x  29  ft.  6  in. 
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Construction  View  of  Storage  Reservoir 

The  foundations  are  of  reinforced  concrete,  10  ft.  thick, 
waterproofed.  The  slab  at  the  bottom  is  20  in.  thick, 
and  the  side  walls  are  of  the  same  thickness.  The 
superstructure  is  of  rustic  brick.  The  roof  of  the  build- 
ing is  formed  of  a  sloping  cinder  concrete  roof  slab, 
carried  on  light  steel  trusses,  1^  in.  board,  and  fin- 


ished with  asbestos  shingles  supplied  by  the  H.  W. 
Johns-Mansville  Co.  Ltd.  There  are  five  large  and 
nine  small  windows,  the  sills  and  keys  of  which  have 
stone  trimmings.  The  windows  are  fitted  with  wood 
sash.    .    ^  _ 

The  reservoir,  situated  160  feet  from  the  pumping 
station,  is  constructed  of  reinforced  concrete.  It  is 
101  ft.  8  in  X  51  ft.,  and  18  ft.  deep,  the  inside  measure- 
ment being  95  ft.  The  roof  is  of  reinforced  con- 
crete, the  slab  6  in.  thick,  and  the  beams  12  x  18  in. 
Over  the  concrete  is  a  covering  of  30  ins.  of  earth  to 
protect  the  water  from  the  frost,  the  roof  being  3  ft. 


Three  Rivers  Pumping  Station 

above  the  street  level.  The  roof  is  supported  by  21 
concrete  columns,  15  x  15  in.,  and  spaced  12  ft.  centre 
to  centre.  On  the  street  side  of  the  reservoir  a  retain- 
ing wall  of  reinforced  concrete  is  built ;  this  is  seven 
feet  in  depth,  four  feet  of  which  is  above  the  ground. 
The  steel  reinforcing  bars  were  supplied  by  the  Truss- 
ed Concrete  Steel  Co.  of  Canada. 

For  immediate  use  the  water  is  pumped  from  the 
wells  into  the  distribution  .system,  and  that  required 
for  storage  purposes  is  pumped  through  12  in.  and  8 
in.  pipes  to  the  reservoir.  These  pipes  are  also  con- 
nected with  the  distributing  system,  and  are  utilized 
by  means  of  a  system  of  valves  when  it  is  necessary 
to  draw  upon  the  reservoir  water. 


The  judges  of  the  Supreme  Court  of  Ontario  have 
appointed  David  J.  Davidge,  secretary  of  the  Toronto 
Builders'  Exchange,  as  a  commissioner  for  the  tak- 
ing of  affidavits  and  declarations.  This  appointment 
will  benefit  the  members  of  the  Exchange  in  the 
making  of  affidavits  in  the  future. 


A  report  before  the  British  Ministry  of  Reconstruc- 
tion recommends  that  the  State  should  provide  the 
whole  cost  of  the  building  and  should  own  the  houses 
for,  say,  five  years,  at  the  end  of  which  price  may  be 
expected  to  have  attained  a  normal  level.  At  the  end 
of  the  transitional  period,  ownership  of  the  houses  is 
to  be  transferred  to  local  authorities  at  a  figure  to  be 
arrived  at  by  deducting  from  the  original  cost  such 
a  percentage  as  represents  the  fall  in  price  of  mater- 
ials and  labor,  with  a  fair  allowance  for  depreciation. 
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Association  of  Canadian  Building  and 
Construction  Industries 

•Formed  at  Enthusiastic  Convention  Held  in  Ottawa  Nov.  26,  27  and  28 — Every  Phase 
of  the  Industry  from  Coast  to  Coast  Represented — Detailed  Report  of  Conference 


'I'lu'  conference  (jf  Canadian  Bnilding  Industries 
opened  at  Ottawa  on  the  morning  of  Tuesday,  Nov. 
26tli,  with  some  eighty-five  delegates  present.  'l"o 
expedite  the  business  of  the  conference,  a  meeting  of 
the  temporary  executive,  which  has  been  carrying 
out  the  preliminary  organization  work,  was  held  on 
Monday,  and  temi)orary  ofticers  for  the  opening  of  the 
convention  chosen,  Mr.  Anglin  being  chairman,   Mr. 

D.  K.  Trotter,  secretary,  and  treasurer,  Mr.  Geo.  A. 
Crain.  Nominations  had  also  been  made  for  the 
membership  of  the  various  committees,  and  these 
were  submitted  for  the  apjiroval  of  the  conference. 

Mr.  E.  R.  Dennis,  of  Dennis  Wire  and  Iron  Works, 
London,  and  Mr.  Robt.  F.  Dykes,  of  T.  A.  Morrison 
&  Co.,  Montreal,  and  Mr.  Walter  Davidson  of  Toron- 
to, were  appointed  a  committee  on  points  of  order. 

A  resolution  was  presented  to  the  meeting  that 
the  conference  be  called  the  "Conference  of  Canadian 
Building  Industries,"  and  be  divided  into  three  sec- 
tions— general  contractors,  sub  or  trade  contractors, 
and  builders'  supply  men.  This  resolution  was  car- 
ried, the  following  officers  being  elected :  Chairman 
of  conference,  Mr.  J.  P.  Anglin,  Montreal;  vice-chair- 
man, Mr.  F.  Armstrong  of  Port  Hope  Sanitary  & 
Mfg.  Co.,  Toronto;  hon.  secretary,  Mr.  A.  H.  Dancy 
of  H.  N.  Dancy  &  Son,  Toronto;  hon.  treasurer,  Mr. 
G.  A.  Grain,  Ottawa— these  ofificers  composing  the 
conference  executive,  together  with  the  chairman  of 
each  section — general  contractors,  Mr.  Norman  Mc- 
Lean, of  Vancouver;  sub-contractors,  Mr.  W.  A. 
Mattice,  of  Dominion  Bridge  Co.,  Ottawa;  supply- 
Mr.  W.  E.  Ramsay,  of  Pedlar  People,  Ltd.,  Montreal. 

Mr.  G.  A.  Grain,  of  Ottawa,  Mr.  Alex.  W.  Brem- 
ncr,  of  Montreal,  Mr.  W.  A.  Mattice,  and  Mr.  Geo. 

E.  Stocker,  of  Jas.  A.  Wickctt,  Ltd.,  Toronto,  were 
elected  as  members  of  the  finance  committee,  to  pre- 
sent to  the  conference  a  statement  of  the  conference 
liabilities  and  expenses  to  date,  and  further  possible 
re(|uirenients,  etc. 

A  publicity  committee  was  appointed  to  confer 
with  representatives  of  the  press,  to  announce  action 
of  sectional  meetings,  to  prepare  and  make  public  at 
the  meetings  all  notice  in  connection  with  the  confer- 
ence, the  members  being  Mr.  G.  B.  Green,  of  Ottawa, 
Mr.  J.  S.  Hooper,  of  Winnipeg,  and  Mr.  E.  A.  Saun- 
ders, of  Halifax ;  with  one  representative  from  each 
trade  journal,  and  also  one  representative  from  each 
section,  afterwards  elected  as  follows:  tieneral  con- 
tractors, Mr.  Norman  McLean,  Vancouver;  sub-con- 
tractors, Mr.  E.  R.  Dennis,  of  Dennis  Wire  &  Iron 
Works  Co.,  London;  supply,  Mr.  H.  P.  MacMahon, 
of  St.  Thomas. 

Permanent  Organization  Committee 

'JMic  members  appointed  to  the  committee  on  per- 
manent organization  were:  Mr.  George  Oakley.  Jr.. 
of  Toronto,  chairman ;  Mr.  \V.  E.  Ramsay,  of  the  Ped- 
lar People,  Ltd.,  Montreal ;  Mr.  C.  F.  Smallpiece,  of 


Taylor-Forbes  Co.,  Ltd.,  Montreal ;  Mr.  Fraser,  of 
Fraser-Brace,  Ltd.,  Montreal;  Mr.  E.  R.  Reid,  of  En- 
gineers &  Contractors,  Ltd.,  St.  John;  Mr.  E.  A.  Saun- 
ders, of  Halifax;  Mr.  W.  A.  Wilson,  of  Wilson  & 
WiLson,  Ltd.,  Regina;  Mr.  Geo.  Hayman,  of  London; 
Mr.  Thos.  Chick,  of  the  Chick  Contracting  Co.,  Wind- 
sor;  Mr.  Tolime,  of  Victoria;  Mr.  J.  Eadie,  of  Ding- 
wall, Cotts  &  Co.,  Vancouver;  Mr.  Maxwell,  of  To- 
ronto, Mr.  Geo.  H.  Whitlock,  of  Whitlock-Marlett, 
Ltd.,  Moose  Jaw,  Sask. 

The  duties  of  this  committee  were  outlined  as  fol- 
lows :  To  consider  the  best  basis  on  which  the  per- 
manent organization  of  the  Association  of  Canadian 
Building  Industries  may  be  formed,  and  to  prepare 
and  submit  draft  of  by-laws  and  constitution,  making 
a  preliminary  report ;  also  consider  such  questions  as 
future  builders'  exchanges ;  relations  to  board  of  trade 
and  manufacturers'  associations,  etc. 

Other  committees  were  then  appointed  as  follows: 

Conference    Arrangements    Committee  —  Messrs. 

Mattice,  Douglas,  Crain,  Peel,  Watkinson.-   Moved  by 

Mr.    W'.    B.    Champ,    of    Hamilton,    seconded    bv    Mr. 

Rowe,  of  Toronto. 

Building  Situation  Committee 
Building  situation  committee:  Mr.  M.  P.  Davis,  of 
Ottawa;  Mr.  W.  A.  Mattice,  of  the  Dominion  Bridge 
Co.,  Ottawa;  Mr.  Jas.  G.  Shearer,  of  Montreal;  Mr. 
F.  A.  Gillis,  Halifax;  Mr.  Vaughan,  of  Montreal;  Mr. 
Harry  Hayman,  of  London;  Mr.  Lacey ;  Mr.  E.  Cass, 
of  J.  G.  McDiarmid  Co.,  Winnipeg;  Mr.  J.  D.  John- 
ston, of  Toronto;  Mr.  Norman  McLean,  representing 
Contractors  &  Master  Builders'  Association,  Vancou- 
ver; Mr.  John  F'oley,  of  the  Ottawa  Construction  Co.; 
a  representative  of  the  Rhodes  Curry  Co.  Members 
representative  of  the  three  sections  were  afterwards 
added  as  follow  General  contractors — Mr.  W.  A. 
Wilson,  of  Wi-lson  &  Wilson,  Ltd.,  Regina;  Col.  J.  A. 
Little,  of  the  Thunder  Bay  Harbor  Improvement  Co., 
Port  Arthur;  Mr.  A.  Dinnis,  of  Richard  Dinnis  &  Son. 
Ltd.,  Toronto;  Mr.  Claude  F.  Secord,  of  P.  H.  Secord 
&  Sons,  Brantford;  Mr.  F.  N.  Paulin,  of  the  Canadian 
I'nginecring  &  Contracting  Co.,  Hamilton ;  sub-con- 
tractors— Mr.  J.  Mantle,  of  the  Hamilton  Bridge 
Works,  Ltd.,  Hamitlon ;  Mr.  F.  McCausland,  of  Jos. 
McCausland  &  Son,  Toronto;  Mr.  N.  F.  Gibson  of  the 
National  Fireproofing  Co.,  Toronto;  Mr.  W.  H.  Pal- 
mer, of  Chatham ;  Mr.  J.  Douglas,  of  McFarlane- 
Douglas,  Ltd.,  Ottawa;  Supply — Mr.  F.  Armstrong. 
of  the  Port  Hope  Sanitary  &  Mfg.  Co.,  Toronto;  Mr. 
F.  B.  McFarren,  of  Inter-provincial  Brick  Co..  Ltd.. 
Toronto;  Mr.  Pierce,  of  Hamilton;;  Mr.  W'.  F.  Evans, 
of  Baincs  it  Peckover,  Ltd.,  Toronto;  Mr.  R.  F.  Dykes 
of  T.  A.  Morrison  &  Co.,  Montreal. 

Business  Relations  Committee 
Business    Relations    Committee:      Mr.     Edwards: 
Mr.  E.  E.  Poole,  of  Poole  Construction  Co.,  Regina: 
-Mr.  J.  Gosselin,  of  Jos.  Goselin,  Ltd.,  Levis;  Mr.  John 
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W.  Litton,  Kingston;  Mr.  Herbert  Elgie,  Toronto; 
Mr.  W.  A.  Chestnut,  of  Dickie  Construction  Co.,  To- 
ronto; Mr.  W.  E.  Dillon,  Toronto;  Mr.  W.  E.  Gre- 
gory, of  Murray  &  Gregory,  St.  John;  Mr.  Mitchell; 
Mr.  Stewart  N.  Hughes,  of  Hughes  &  Co.,  Toronto; 
Mr.  Geo.  A.  Perrier,  Halifax;  Mr.  A.  H.  Dancy,  of 
H.  N.  Dancy  &  Sons,  Ltd.,  Toronto.  Members  elected 
sections:  General  contractors,  Mr.  Grant,  of  Grant 
&  Home,  St.  John ;  Mr.  W.  M.  Irving,  Montreal ;  Mr. 
Hugh  Doran,  of  Doran  &  Devlin,  Ottawa;  Mr.  Cass, 
of  Winnipeg;  Mr.  W.  S.  Bellows,  of  Fegles-Bellows 
Construction  Co.,  Fort  William;  Sub-contractors— 
Mr.  A.  Matthews,  of  A.  Matthews,  Ltd.,  Toronto;  Mr. 
Jas.  Ritchie,  Ottawa;  Mr.  W.  A.  Mattice,  Ottawa; 
Mr.  Geo.  Oakley,  Jr.,  of  Toronto;  Mr.  A.  Nobbs,  of 
A.  &  E.  Nobbs,  London;  Supply— Mr.  C.  Pierce,  of 
Hamilton;  Capt.  F.  Moseley,  of  Canadian  Fairbanks- 
Morse  Co.,  Montreal;  Mr.  A.  K.  Cameron,  of  Metal 
Shingle  &  Siding  Co.,  Montreal;  Mr.  M.  Gibson,  To- 
ronto; Mr.  E.  F.  McGovern,  Northern  Electric  Co., 
Ottawa. 

The  meeting  then  adjourned  till  3  o'clock. 

A  feature  of  the  proceedings  of  the  day  was  the 
luncheon,  at  which  Hon.  A.  K.  McLean,  chairman  of 
the  Reconstruction  Committee  of  the  Privy  Council, 
and  Mayor  Fisher  were  guests  and  speakers.  Mr. 
Anglin  introduced  the  speakers,  pointing  out  that  Mr. 
J.  Pearson,  architect,  of  Toronto,  and  Mr.  Richard 
Wright,  Chief  Architect,  of  the  Dept.  of  Public 
Works,  were  also  present  as  guests.  Mayor  Fisher, 
in  a  brief  speech,  expressed  great  pleasure,  as  Mayor 
of  the  city,  in  welcoming  to  Ottawa  all  those  who  had 
assembled  from  outside  points.  He  said  that  for  many 
reasons  they  were  always  pleased  to  see  people  from 
any  part  of  Canada  in  Ottawa.  One  was  that  it  was 
the  capital  of  Canada  and  it  belongs  to  all.  He  point- 
ed out  that  they  were  very  much  interested  in  build- 
ing in  Ottawa.  A  good  deal  had  been  done  in  the  last 
few  years  both  by  the  government  and  individuals, 
for,  he  jocularly  remarked,  one  of  the  principal  indus- 
tries was  putting  up  buildings  to  rent  to  the  govern- 
ment. Some  hoped  the  time  was  not  far  distant  when 
the  government  would  not  be  willing  to  occupy  rented 
buildings,  but  that  they  would  not  only  reconstruct 
what  was  de.stroyed,  but  that  in  Ottawa  there  would 
be  erected  departmental  and  governmental  buildings 
such  as  were  to  be  expected  at  the  capital. 

One  of  the  questions  in  which  those  present  were 
interested  was  housing,  and  the  Mayor  pointed  out 
that  was  indeed  a  difficult  problem  at  the  present 
time.  In  Ottawa  one  of  the  things  learned  from 
the  recent  epidemic  of  influenza  was  the  undesirable 
conditions  under  which,  many  of  the  people  lived. 
These  epidemics  revealed  conditions  as  nothing  else 
did.  The  difficulty  was  a  great  one.  A  building  could 
not  be  put  up  to-day  and  rented  at  enough  to  pay  three 
per  cent,  on  investment.  Prices  might  fall  within  a 
year,  but  who  was  going  to  put  up  buildings,  facing  a 
depreciation  within  the  next  few  years?  It  seemed  that 
the  government  would  have  to  do  something  on  the 
question. 

Mayor  Fisher,  in  closing,  repeated  his  hearty  wel- 
come, assuring  the  delegates  that  it  was  a  great  plea- 
sure indeed  to  him  to  have  them  assembled  in  Otta- 
wa. 

In  introducing  Hon.  M.  Maclean,  Mr.  Anglin 
said  he  thought  he  might  safely  assure  him  that  when 
they   got   through   with   the   work   of   the   conference 


they  would  be  in  a  position  to  co-operate  with  him  or 
any  other  departments  of  the  government  in  consider- 
ing the  questions  that  are  common  to  the  building 
industries.  They  would  be  willing  to  help  in  any 
])olicy  the  government  might  initiate,  whether  it  was 
on  the  housing  question  or  on  a  survey  of  the  whole 
building  situation  in  Canada,  or  whether  it  might  be 
a  project  for  the  supply  of  building  materials  for  de- 
vastated France  and  Belgium. 

Hon.  A.  K.  Maclean's  Address 

Plon.  Mr.  Maclean  said  that  it  was  very  desirable 
that  men  representative  of  any  industry  should  meet 
occasionally  to  exchange  thought  in  regard  to  their 
interests  and  to  discuss  one  another's  problems,  and 
he  was  sure  this  meeting  would  be  of  benefit  to  those 
there  assembled  and  he  hoped  it  would  also  be  of 
benefit  to  the  country.  They  represented  one  of  the 
greatest  activities  of  Canada.  With  the  exception  of 
agricultute,  the  building  industry  employed  more 
men  than  any  other.  They  were  gathered  under  ex- 
ceptional circumstances.  "The  sun  of  peace  has  brok- 
en through  the  clouds.  To-day  our  armies  are  march- 
ing on  German  soil,  with  their  banners  flying  to  the 
breeze.  The  German  Emperor  is  without  a  country 
and  German  kings  and  princes  are  fleeing  for  refuge 
wherever  they  may  find  it.  The  Canadian  army  has 
distinguished  itself  and  we  have  great  right  to  be 
I)roud  that  they  fought  in  what  they  believed  to  be  a 
righteous  cause." 

The  minister  pointed  out  that  the  transition  from 
work  to  war  had  been  difficult,  but  a  great  deal  had 
been  accomplished.  A  splendid  fighting  force  has 
been  raised,  while  trade  activities  had  been  continued, 
and  both  war  and  trade  financed,  participating  in  a 
very  substantial  degree  in  the  triumph  of  the  allied 
armies.  Surely,  therefore,  in  the  transition  from  war 
lo  work  we  should  be  able  to  face  any  difficulties.  The 
transition  from  war  to  work  was  not  as  great  as  had 
been  the  transition  from  work  to  war,  and  Canadians 
might  well  face  the  future  with  courage. 

One  thing  not  to  be  forgotten  was  our  capacity 
for  development.  Undoubtedly  immigration  will  flow 
in  shortly  in  vast  numbers.  The  debt  of  Canada  is 
exceedingly  large  for  so  small  a  country,  but  if  we 
were  favored  with  immigration  that  would  become 
more  proportionate  as  the  population  increased  and 
when  we  came  to  have  twelve  millions  of  a  popula- 
tion, the  debt  would  be  cut  in  half. 

The  reconstruction  problems  of  Canada  were  quite 
different  from  those  of  some  other  countries.  As  to 
France  and  Belgium,  there  must  be  a  material  restor- 
ation of  materials  destroyed.  It  would  cake  ten  bil- 
lion dollars  to  restore  France.  In  business  resulting 
from  these  great  expenditures,  we,  as  a  belligerent, 
had  a  right  to  participate.  France  and  Belgium  could 
not  be  expected  to  finance  the  cost  and  that  problem 
must  become  international.  It  was  only  natural  that 
they  should  look  to  their  allies,  and  the  government 
had  taken  steps  to  point  out  to  the  powers  that  will  as- 
sist these  countries  in  their  restoration  programme, 
our  ability  and  capacity  to  supply  some  of  the  ma- 
terials that  will  be  necessary,  and  also  to  assure  the 
government  of  the  ability  of  this  country  to  finance 
these  people,  at  least  to  the  extent  of  what  we  will 
contribute  in  materials  to  the  restoration  of  these 
countries.  Already  we  had  assurance  of  very  large 
purchases  of  lumber  for  building  purposes.  Ar- 
rangements   had    not    been   fully  completed,    but    it 
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seemed  that  in  so  far  as  those  interested  in  that  class 
of  business  were  concerned,  they  might  l)e  certain 
they  would  participate  very  largely. 

In  J'jigland  they  were  ijro])osing  to  erect  between 
300,000  and  400,000  buildings  for  housing— not  all 
within  a  year  or  two,  perhaps,  but  that  was  the  pro- 
gramme laid  out.  Tn  this  project,  as  producers  of  cer- 
tain forms  of  building  materials,  we  must  participate. 
So  far  as  restoration  work  was  concerned  outside  of 
Canada,  we  could  count  on  a  very  large  share  of  bus- 
iness, which  would  contribute  to  our  prosperity  in 
Canada,  and  help  to  solve  one  of  the  problems  which 
confront  us  in  the  demobilization  of  our  army  and 
war  workers.  There  were  200,000  engaged  in  muni- 
tion work  prior  to  the  signing  of  the  armistice,  and 
there  were  ])robably  400,0(X)  men  overseas  and  in  uni- 
form, whose  demobilization  presented  a  possible  prob- 
lem. Personally,  the  Minister  did  not  think  it  as  great 
as  some  supposed. 

His  hearers  were  interested  in  certain  problems 
connected  with  the  building  industry.  Probably  they 
had  difficulty  during  the  last  three  years.  Most  of  them 
would  never  be  charged  with  being  war  profiteers,  but 
he  imagined  they  were  looking  forward  to  the  day 
when  they  could  ])ay  a  good-sized  business  profits  tax 
and  income  tax. 

However,  the  war  had  presented  problems  which 
were  jiartioularly  applicable  to  industries  rejiresented 
there.  In  the  first  place,  it  had  resulted  in  an  increas- 
ed demand  for  housing.  Secondly,  there  had  been  a 
cessation  in  repair  of  buildings.  Thirdly,  it  had  in- 
creased the  cost  of  building  and  rates  of  interest,  and 
fourthly,  it  had  lessened  the  supply  of  building  mater- 
ials and,  of  course,  costs  had  increased.  These  four 
matters  were  only  some  of  the  effects  of  the  war  on 
the  industry.  Mr.  Anglin  had  given  him  figures  in  con- 
nection with  building  activities  previous  to  the  war. 
In  the  year  1912  in  35  of  the  leading  cities  of  Canada, 
exclusive  of  railway  work,  dock  work,  etc.,  building 
construction  amounted  to  $185,000,000  in  1913,  the 
same  cities  had  a  total  of  $165,000,000.  During  the  last 
three  or  four  years  there  had  only  been  $40,000,000 
worth  of  huikling.  Evidently  therefore,  there  had  been 
building  deferred  during  the  last  three  or  four  years 
at  least  to  the  extent  of  $100,000,000  per  year,  and  he 
thought  that  taking  Canada  generally,  deferred  con- 
struction might  be  fairly  estimated  at  at  least  $500.- 
000,000,  and  one  might  safely  say  one  billion  dollars. 
If  that  was  the  demand,  it  presumed  more  activity 
and  it  meant  prosperous  times  for  Canada.  What  are 
the  difficulties  in  carrying  it  out.  The  Mayor  had 
suggested  as  a  remedy  that  the  government  go  on 
building  and  lend  money  to  others.  That  was  a  very 
eas)'  way,  if  it  was  practicable.  He  did  not  think  it 
should  be  discarded  entirely,  and  should  be  regarded 
with  some  favor  within  certain  restrictions.  Certainly 
there  was  the  demand  for  construction,  and  all  the 
building  materials  and  all  the  labor  necessary  was 
available,  and  the  Victory  Loan  showed  that  there 
was  capital  in  this  country  and  it  should  be  available 
for  safe  and  jiroper  use.  Unfortunately,  however,  in 
connection  with  building  there  is  this  proI)lem.  There 
is  a  probable  loss  for  three  to  five  or  seven  years  equal 
to  the  depreciation  of  the  value  covering  that  period 
by  reason  of  the  abnormal  building  costs  of  to-day. 
It  did  not  seem  that  building  construction  should 
cease  on  this  account.  There  cannot  be  any  rapid 
decline  in  prices  in  this  country  or  in  the  world.  Food 
prices  must  stand  due  to  a  greater  demand.    There  was 


never  such  a  shortage  as  now  and  that  must  play  an 
important  part  in  regard  to  the  prices  of  building 
materials. 

Mr.  McLean  said  he  would  not  endeavor  to  pre- 
sent a  solution  of  this  problem  of  high  prices.  He 
understood  they  were  going  to  organize  some  commit- 
tee and  he  hoped  that  before  they  left  members  of  the 
Government  might  have  an  opportunity  of  meeting 
the  committee  .so  that  they  might  di.scuss  the  problem 
and  have  their  viewpoint  as  to  how  the  Government 
should  assist.  It  was  a  movement  in  which  everyone 
should  assist.  In  the  building  programme,  govern- 
ments, provincial  and  local,  which  have  deferred  con- 
struction programmes,  should  resume  them  at  once. 
There  are  no  restrictions  to-day  as  to  the  issue  of 
securities,  .so  that  the.se  bodies  are  at  liberty  to  procure 
money  for  construction  projects.  It  appeared  to  be 
the  duty  of  all  representative  bodies  to  g^ve  a  lead  to 
the  people  of  Canada. 

.A.  great  deal  had  been  learned  during  the  war — 
the  value  of  standardization  and  economy,  of  up-to- 
date  machinery,  of  co-operation,  of  organization.  He 
did  not  say  our  industrial  forces  were  subcct  to  critic- 
ism for  lack  of  these  qualities,  because  in  this  country 
we  could  not  look  for  these  factors  to  be  very  promin- 
ent on  account  of  our  being  .still  young  and  crude.  But 
if  these  factors,  which  contributed  so  much  to  success 
during  the  war,  are  applied  to  the  building  industry 
vand  trades,  they  could  not  but  benefit,  and  In  that  man- 
ner possibly  a  great  deal  of  the  enhanced  cost  of  to-day 
might  be  absorbed. 

"We  learned  how  to  run  the  war  while  we  were 
waging  it,  and  we  will  learn  how  to  meet  and  solve 
our  problems  as  the  days  go  by,  particularly  if  we  make 
up  our  minds  we  are  going  to  meet  them  successfully, 
and  therefore  the  prospect  may  be  considered  most 
hopeful  and  bright  by  everyone  in  this  room." 

Mr.  Anglin  expressed  the  thanks  of  the  delegates 
to  Hon.  Mr.  Maclean  and  pointed  out  that  one  of  the 
mottoes  for  the  future  must  be  "The  maximum  pro- 
duction for  every  Canadian." 

Tuesday's  Afternoon  Session 

At  the  resumption  of  the  conference  at  the  after- 
noon session,  Mr.  Anglin  read  a  number  of  communi- 
cations. There  was  a  telegram  from  Mr.  D.  A.  Garber. 
president  of  the  General  Contractors  Association  of 
America,  .stating  that  this  organization  had  just  been 
formed  in  Chicago,  on  the  19th  and  20th,  and  inviting 
the  Canadian  contractors  to  join  with  them.  Another 
lengthy  telegram  was  received,  signed  by  the  presi- 
dent of  the  Royal  Architectural  In.stitute  of  Canada. 
expressing  the  support  of  the  Institute  in  regard  to 
the  protest  which  it  was  understood  the  building 
men  gathered  in  Ottawa  intended  to  make  to  the  Gov- 
ernment in  regard  to  the  letting  of  contracts  to  alien 
contractors.  .\  letter  was  also  read  from  the  Minister 
of  Labor.  Senator  Gideon  Robertson,  thanking  the 
conference  for  the  invitation  to  address  them,  and 
stating  that  he  hoped  to  be  in  a  position  to  give  the 
organization  .some  information  that  would  be  of  assist- 
ance. Another  letter  was  received  from  Mr.  Thomas 
.\dams,  who  had  been  invited  to  address  the  confer- 
ence, but  who  was  unable  to  do  so  owing  to  business 
engagements  taking  him  out  of  Ottawa.  Other  com- 
munications, all  in  the  same  hearty  tone  of  endorsa- 
tion,  had  been  received,  Mr.  Anglin  said,  but  time  did 
not  permit  of  their  being  read. 

Mr.  F.  .\rmstrong,  vice-chairman  of  the  conference, 
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was  then  requested  to  preside  and  routine  business  was 
j)roceeded  with. 

Committee  on  Labor  Conditions 

A  committee  on  labor  conditions  was  appointed, 
consisting  of  the  following:  Mr.  Bonnell,  Mr.  G.  A. 
Crain,  of  Ottawa ;  Mr.  D.  K.  Trotter,  of  Montreal ;  Mr. 
W.  A.  Quinlan,  of  Quinlan  &  Robertson,  Montreal ; 
Mr.  j.  R.  Douglas,  Ottawa.  Further  committeemen 
elected  bv  sections :  General — Mr.  J.  F.  Schultz,  of 
Brantford';  Mr.  W.  J.  Green,  of  A.  E.  Ponsford,  Ltd., 
St.  Thomas;  Mr.  A.  L  Garvock,  Ottawa;  Mr.  Wm. 
Weller,  of  A.  Weller  &  Co.,  Ltd.,  Toronto;  Mr.  J.  W. 
Litton,  Kingston ;  Mr.  F.  C.  WoodrofTe,  of  Henry 
Morgan  &  Co.,  Ltd.,  Montreal ;  Mr.  Thos.  Painter,  of 
Thos.  Painter  &  Sons,  Toronto;  Mr.  Bellows,  Fort 
William;  Mr.  Jos.  Gosselin,  Jr.,  Levis;  Mr.  W.  A. 
Wilson,  Regina.  Trade — Mr.  Jas.  Phinnemore,  To- 
ronto; Mr.  W.  H.  Palmer,  Chatham;  Mr.  A.  Tomlin- 
son,  Chatham;  Mr.  N.  T.  Reid,  of  Reid  &  Brown,  To- 
ronto; Mr.  J.  T.  Bl3^th,  Ottawa;  Mr.  G.  F.  Frankland, 
Toronto,  representing  the  Society  of  Domestic  Sani- 
tary &  Heating  Engineers ;  Mr.  E.  R.  Dennis,  of  Den- 
nis. Wire  &  Iron  Works  Co.,  London;  Mr.  J.  Mantle, 
Hamilton ;  Mr.  G.  Perrier,  Halifax ;  Mr.  A.  Matthews, 
Toronto. 

Legal  Affairs  Committee 

Mr.  Whitlock,  of  Moose  Jaw,  and  Mr.  Grieve,  were 
appointed  to  a  Committee  on  Legal  Affairs,  and  at 
later  meetings  of  the  various  sections,  the  following 
names  were  added :  General  Contractors — Mr.  Cass, 
of  Winnipeg;  Mr.  John  V.  Gray,  of  Toronto;  Mr.  E. 
E.  Poole,  of  Regin'a.  Trade— Mr.  W.  E.  Dillon,  Mr. 
Jas.  Phinnemore,  Toronto ;  and  Mr.  Geo.  Oakley. 
Supply— Mr.  D.  P.  Hatch,  of  the  Barrett  Co.,  Mont- 
real ;  Mr.  W.  Baxter,  of  Jas.  Robertson  &  Co.,  Ltd., 
Montreal ;  Mr.  W.  F.  Evans,  Toronto. 

Code  of  Ethics  Committee 

Code  of  Ethics  Committee :  Mr.  A.  K.  Cameron, 
Montreal:  Mr.  Gerald  H.  Watkinson,  of  Taylor- 
Forbes  Co.,  Ltd.,  Guelph ;  Mr.  J.  H.  Shaver,  of  C.  A. 
Dunham  Co.,  Ltd.,  Toronto.  Members  added  by  sec- 
tions: Mr.  H.  Fussing,  of  Fussing  &  Jorgenson,  Mont- 
real ;  Mr.  Geo.  E.  Stocker.  of  Jas.  A.  Wickett,  Ltd., 
Toronto;  Mr.  C.  A.  Chilver,  of  Merlo,  Merlo  &  Ray, 
Walkerville;  Mr.  Doran,  Ottawa;  Mr.  John  W.  Seens, 
of  Canadian  Bridge  Co.,  Ltd.,  Walkerville.  Trade — 
Mr.  E.  Geery,  London ;  Mr.  Stewart  N.  Hughes,  To- 
ronto; Mr.  N.  T.  Reid,  Toronto;  Mr.  G.  A.  Gardner, 
of  A.  Gardner  &  Co.,  Toronto;  Mr.  Geo.  A.  Perrier, 
Halifax. 

feoost,  Build  or  Bust. 

Mr.  Ramsay,  of  Montreal,  suggested  that  after 
hearing  the  very  able  address  of  Hon.  A.  K.  MacLean, 
the  conference  should  adopt  as  its  slogan,  "Boost, 
Build  or  Bust." 

The  meeting  then  adjourned  so  that  the  three  sec- 
tions— general  contractors,  sub-contractors  and  supply 
men — might  meet  and  choose  their  representatives  on 
certain  of  the  committees  which  provided  for  such  ad- 
dition. The  full  list  of  the  names  of  those  elected  to 
committees  by  these  sections  have  been  given  above. 

The  officers  of  the  various  sections  elected  to  act 
during  the  conference  were  as  follows:  General  con- 
tractorf; — Mr.  Norman  McLean,  of  Vancouver;  vice- 
chairman,  Mr.  W.  S.  Bellows,  Fort  W^illiam ;  secretary, 
Mr.  E.  R.  Reid,  St.  John;  Trade  section — Chairman, 
Mr.  W.  A.  Mattice,  Ottawa;  vice-chairman,  Mr.  W. 


E.  Dillon,  Toronto;  secretary,  Mr.  E.  R.  Dennis,  Lon- 
don; Supply  section — Chairman,  Mr.  W.  E.  Ramsay, 
Montreal;  vice-chairman,  Mr.  M.  F.  Gibson,  Toronto; 
secretary,  Mr.  W.  P.  Evans,  Toronto. 

WEDNESDAY  MORNING,  NOV.  27 

The  deliberations  of  the  conference  as  a  whole  were 
resumed  on  Wednesday  morning,  with  Mr.  Armstrong 
in  the  chair.  Mr.  Armstrong  pointed  out  that  the 
meeting  was  convened  for  the  purpose  of  hearing  the 
reports  of  the  various  sub-committees,  and  that  it  was 
of  great  importance  to  have  the  greatest  possible  num- 
ber of  representatives  present.  He  hoped  that  those 
gathered  would  not  allow  small  matters  which  affect- 
ed them  personally  to  interfere  with  the  greatest  good 
of  the  greatest  number. 

Mr.  Grant,  chairman  of  the  Committee  on  Business 
Relations,  presented  a  preliminary  report.  After  a 
careful  consideration  of  the  cost  plus  form  of  contract 
it  had  decided  to  recommend  that  a  suitable  form 
of  contract  be  prepared  by  a  committee  appointed  by 
the  conference  in  general  session.  This  clause  was 
adopted,  and  on  motion  of  Mr.  E.  R.  Reid,  seconded 
by  Mr.  J.  A.  Little,  this  committee  was  composed  of 
Mr.  Grant,  Mr.  Elgie,  Mr.  McGovern  and  Mr.  Poole. 
With  regard  to  foreign  competition,  the  Business  Re- 
lations Committee  made  the  recommendation  that  the 
conference  as  a  whole  consider  the  question,  and  also 
a  memorial  which  had  been  prepared  by  the  Ontario 
Builders'  Supply  Association. 

Permanent  Organization  Comm.  Report 

The  report  of  the  committee  on  permanent  organ- 
ization, presented  in  the  form  of  a  number  of  resolu- 
tions, was  as  follows: 

Resolution  1. 

Whereas  there  is  at  the  present  time  no  central 
organization  in  Canada  having  the  interests  of  the 
building  and  construction  business  under  its  hand  and 

Whereas  we  believe  that  for  this  reason  no  stable 
conditions  exist  in  this  business,  such  a  situation  re- 
sulting in  the  failure  to  build  up  a  reliable  and  virile 
profession. 

Then  be  it  resolved  that  for  the  betterment  of  these 
industries  such  a  national  organization  shall  be  formed, 
whose  duty  shall  be  to  establish  and  promote  a  new  • 
standard  in  the  various  phases  of  construction  enter- 
prise and. 

That  it  is  desirable  that  the  headquarters  of  the 
proposed  organization  shall  be  the  city  of  Ottawa, 

That  the  name  of  the  proposed  organization  shall 
be  the  Association  of  Canadian  Building  Industries, 

That  all  individuals,  firms  or  corporations,  engaged 
in  any  branch  of  building  industry,  having  their  per- 
manent offices  in  the  Dominion  of  Canada  shall  be 
eligible  for  membership. 

That  the  compiling  of  the  by-laws  and  constitution 
of  the  as.sociation  be  left  in  the  hands  of  the  National 
Board. 

Resolution  2. 

Whereas  we'  assembled  here  for  the  purpose  of 
forming  a  national  organization  of  Canadian  building 
industries,  fully  recognize  the  existence  of  many  Build- 
ers Exchanges  and  kindred  organizations  throughout 
Canada,  which  are  doing  excellent  work  of  local  inter- 
est in  the  various  cities  and  towns  in  which  they  are 
active,  and ; 

Whereas  the  desire  of  this  national  organization  is 
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to  assist  and  encourage  their  work  for  the  betterment 
of  interests  involved ; 

Therefore  be  it  resolved  that  all  existing  Builders' 
Exchanges,  associations  and  bodies  com])osed  of  simi- 
lar interests,  and  in  the  absence  of  such,  that  the  Board 
of  Trade  of  any  locality  be  invited  to  affiliate  and  co- 
operate with  this  national  body ; 

That  the  assessment  of  annual  feces  relating  to  ex- 
isting co-operative  organizations,  as  well  as  individual 
firms  and  corporations  be  determined  by  the  National 
Board. 

Resolution  3. 

That  the  executive  of  this  National  Association  be 
composed  of  a  minimum  of  twenty-five  members,  se- 
lected by  geographical  location  and  embracing  every 
section  of  the  Dominion,  including  in  its  body  a  presi- 
dent, first  vice-president,  second  vice-president,  hon- 
orary secretary,  honorary  treasurer ;  with  power  to 
add  to  its  membership  as  necessity  demands. 

Resolution  4. 

That  the  proposed  by-laws  prtnide  that  the  ofificc 
of  president  shall  be  filled  by  a  general  contractor,  first 
vice-president,  a  sub  or  trade  contractor,  and  second 
vice-president,  a  supply  dealer  or  manufacuirer. 

The  report  of  the  Committee  on  Permanent  (Organ- 
ization was  received  as  above,  following  which  it  was 
taken  up  clause  by  clause.  Mr.  McLean,  of  Vancou- 
ver, suggested  that  a  clause  be  added  making  the  name 
cover  the  entire  construction  field  more  clearly,  and 
on  motion  of  Mr.  Sparling,  of  Toronto,  seconded  by 
Mr.  Painter,  of  Toronto,  the  words  "and  construction" 
were  added. 

Clause  2  of  resolution  1  caused  some  discussion. 

The  first  clause  of  resolution  2,  regarding  the  co- 
operation of  existing  bodies,  was  amended  on  motion 
of  Mr.  Baxter,  by  the  substitution  of  "the  section  of 
the  Board  of  Trade  relating  to  the  building  and  con- 
struction industries,"  instead  of  "Board  of  Trade." 

Mr.  Dillon  was  strongly  opposed  to  the  clause  pro- 
viding that  a  general  contractor  shall  be  president  of 
the  association  and  on  his  motion  an  amendment  was 
made  that  all  members  of  the  association  be  eligible 
for  any  office. 

Clause  2  of  resolution  1  was  re-opened  for  discus- 
sion on  motion  of  Mr.  Painter,  seconded  by  Mr.  Phin- 
nemore.  Mr.  Painter  wanted  to  know  just  what  was 
meant  by  the  provision  that  all  individual  firms  having 
their  "permanent"  offices  in  the  Dominion  be  eligible 
for  membership.  Mr.  Oakley,  chairman  of  the  com- 
mittee, said  that  what  had  been  in  their  minds  was 
Canada  for  Canadians,  but  at  the  same  time  they  did 
not  want  to  build  a  wall  around  the  country  and  pre- 
vent foreign  contractors  who  would  establish  their 
headquarters  fn  Canada  from  coming  in. 

Buildings  Situation  Comm.  Report 
Mr..  Arthur  Dinnis,  chairman  of  the  Committee  on 
the    Building   Situation,    presented    the    following   re- 
commendations of  that  committee : 

1.  That  a  committee  wait  on  the  Minister  of  Public 
Works  and  advocate  the  use  of  Canadian  materials  in 
the  erection  of  all  public  buildings 

2.  That  the  Department  of  Public  Works  be  asked 
to  commence  operations  on  all  delayed  public  works 
as  soon  as  possible. 

3.  That  the  Government  call  for  tenders  in  the 
usual  way  on  stated  plans  and  specifications  for  all 
works  let  under  the  Dry  Dock  Subsidy  .\ct. 

4.  That  the  Government  grant  substantial  federal 


aid  for  the  purjjose  of  constructing  permanent  national 
roads  and  that  such  work  be  let  by  tender. 

5.  That  any  work  for  the  Federal  or  Provincial 
Governments,  municipalities,  railways,  corporations, 
etc.,  be  let  and  executed  under  statutory  form  of  con- 
tract. 

6.  That  where  commissions  are  appointed  to  under- 
tfike  housing  operations  the  Association  of  Canadian 
Building  and  Construction  Industries  shall  have  re- 
presentation on  the  commission. 

7.  That  the  sub-committee  be  instructed  to  discuss 
with  the  Minister  of  Public  Works  the  advisability  of 
proceeding  at  once  with  the  housing  propositions  now 
before  the  Government,  with  a  view  of  providing  pro- 
per accommodation  for  industrial  workers,  and  elimin- 
ating slum  districts  in  large  centers. 

8.  That  the  development  of  the  natural  resources 
of  Canada  be  subsidized  wherever  necessary  to  com- 
])ete  with  foreign  materials. 

9.  That  this  conference  pledge  itself  never  again 
to  use  German  or  Austrian  made  goods. 

The  report  was  received  and  taken  up  clause  by 
clause  as  in  the  case  of  the  former. 

Mr.  Oakley  asked  whether  in  the  clause  recom- 
mending that  a  committee  wait  on  the  Minister  of 
Public  Works  and  advocate  the  use  of  Canadian  mat- 
erials in  all  public  buildings,  whether  it  was  intended 
to  cover  merely  raw  material  or  the  finished  product. 
Mr.  Dinnis  replied  that  both  were  included,  and  he 
considered  it  necessary  that  this  principle  be  adhered 
to  in  order  to  bring  about  the  fullest  development  of 
the  country.  Mr.  Oakley  did  not  think  this  would  be 
reasonable,  instancing  the  case  of  steel,  of  which  the 
larger  sections  were  not  rolled  in  the  Dominion.  In 
the  cut  stone  business,  too,  in  which  he  was  engaged, 
he  believed  that  ninety  |)er  cent,  of  the  men  would  go 
out  of  business  if  tied  down  to  Canadian  stone.  The 
main  idea  should  be  to  give  the  work  to  the  artisan, 
while  using  the  most  adaptable  materials. 

Mr.  Rutherford,  of  Montreal,  moved  that  the  words 
"wherever  possible"  be  inserted,  and  after  consider- 
able discussion  on  both  sides  of  the  question,  this 
motion  carried. 

In  regard  to  clause  3,  referring  to  the  calling  of 
tenders  for  works  let  under  the  Dry  Dock  Subsidy 
Act.  Mr.  McLean,  of  \'^ancouvcr.  explained  that  the 
Government  had  followed  the  practice  of  calling  for 
plans  and  specifications  along  with  tenders.  This  put 
the  contractor  to  considerable  expense  and  if  he  failed 
to  get  the  work  he  was  out  considerable  money.  He 
thought  the  only  fair  thing  was  for  the  Government 
to  have  stated,  settled  plans  and  specifications  and  call 
tenders  in  the  usual  way. 

With  regard  to  clause  9,  that  the  conference  pledge 
itself  against  the  use  of  .\ustrian  and  German  gtxnis, 
Mr.  Somer,  commissioner  for  New  Brunswick,  e?c- 
pressed  the  opinion  that  this  matter  should  depend 
on  whatever  action  was  taken  by  the  Mother  Countrj-. 
Messrs.  Ramsay  and  McLean  were  of  the  same  opin- 
ion. The  ruling  of  the  chair  was  that,  as  a  political 
ijuestion,  it  was  beyond  the  scope  of  the  meeting. 

The  Minister  of  Public  Works 

Hon.  Mr.  F.  B.  Car\^ell,  Minister  of  Public  Works. 
was  chief  guest  of  honor  and  speaker  at  the  luncheon 
on  Wednesday.  Hon.  C.  C.  Ballantyne.  Minister  of 
Marine  and  Fisheries,  was  also  to  have  been  present 
and  to  have  given  an  address,  but  Mr,  .\nglin  had,  re- 
gretfully, to  advise  the  gathering  that  the  Minister 
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was  unable  to  attend,  owing  to  the  sudden  illness  of 
a  friend  of  his,  and  a  brother  sub-contractor,  Mr.  Bal- 
lantyne,  of  Montreal.  Another  guest  at  the  luncheon 
was  Mr.  David  Ewart,  veteran  former  chief  architect 
of  the  Department  of  Public  Works. 

Hon.  Mr.  Carvell,  in  opening,  said  that  perhaps  he 
occupied  an  illogical  position,  as  he  was  by  profession 
a  lawyer,  but  in  the  whirligig  of  afifairs  a  year  ago  he 
had  been  appointed  to  his  present  office.  He  thought 
it  appropriate  that  they  congratulate  each  other  on  the 
victory  which  had  been  won  on  the  battlefields  of 
Europe.  They  were  coming  now,  however,  to  the  re- 
construction period,  and  this  gathering  was  one  of  the 
best  evidences  of  t"he  interest  taken  in  this  problem. 
There  was  never  a  time  when  as  great  problems  faced 
the  country;  unusual  measures  had  to  be  taken,  and 
revenue  raised  by  unprecedented  methods.  But  con- 
sidering the  greatness  of  our  natural  resources,  we  had 
every  reason  to  believe  that  we  would  pull  through 
all  right  and  that  in  a  year  or  two,  rapid  development 
of  the  country  would  ensue. 

The  responsibility  in  this  reconstruction  period,  he 
said,  should  be  shared  by  the  Government  and  the 
people.  He  had  seen  that  the  conference  had  been  dis- 
cussing the  housing  problem,  but  as  that  would  be, 
in  so  far  as  the  Government  was  concerned,  a  matter 
of  policy,  he  could  not  make  any  very  definite  state- 
ments as  to  what  measures  would  be  taken  by  it. 

One  question  which  would  naturally  be  asked  was 
as  to  whether  the  Government  proposed  to  tide  the 
country  over  this  critical  period  by  providing  as  much 
employment  as  possible  on  public  works.  His  depart- 
ment had  been  putting  on  the  brakes  as  hard  as  pos- 
sible during  the  past  three  or  four  years,  but  now  he 
looked  at  the  matter  from  a  very  different  standpoint, 
and  whatever  money  could  be  expended  on  necessary 
buildings,  he  thought  the  Government  should  go 
ahead,  regardless  of  present  high  prices. 

One  problem  which  had  been  presented  in  every 
city  was  the  staggering  amount  paid  by  the  Govern- 
ment for  rented  buildings.  They  were  paying 'in  prac- 
tically every  case  very  much  more  than  would  be  the 
rate  of  interest  on  buildings  of  their  own.  He  had 
therefore  been  forced  to  the  conclusion  that  even  before 
the  country  got  back  to  normal  conditions,  in  all  cities, 
it  would  be  good  business  to  house  public  servants  in 
their  own  buildings.  This  would  involve  a  large  build- 
ing programme,  and  it  w6uld  be  given  very  serious 
consideration,  but  as  yet  no  definite  statement  of  policy 
could  be  made  public. 

Referring  to  another  important  question,  the  Min- 
ister said  that  since  he  had  been  head  of  his  depart- 
ment, there  had  been  only  two  tenders  which  had  not 
been  let  on  the  open  tender  basis.  There  was,  how- 
ever, a  contention  in  some  quarters  that  the  work 
should  be  divided  around  and  everybody  given  a  share. 
His  experience  had  been  that  when  the  Government 
gave  out  work  at  force  account,  the  workmen  got  "that 
easy,  government  feeling,"  and  he  wished  those  pre- 
sent could  give  him  a  recipe  for  changing  this  into  an 
active  feeling.  It  was  on  this  account  that  he  had  seen 
fit  to  adhere  to  the  tender  system  of  letting  contracts. 

He  felt  that,  as  a  minister  of  the  Government,  he 
was  not  justified  in  discussing  its  policies  any  further, 
but  thought  it  was  the  duty  of  the  country  to  provide 
as  much  work  as  possible  for  labor.  He  also  urged 
the  duty  of  the  individual  in  this  matter.  He  thought 
that  living  costs  might  possibly  go  down  by  next 
spring,  but  in  his  opinion   it  would  go  down   pretty 


slowly  and  labor  costs  would  certainly  go  no  faster. 
Therefore  it  was  the  duty  of  the  employers  to  employ 
as  many  men  as  they  could,  at  as  good  wages  as  they 
could,  in  order  to  tide  the  country  over  this  period. 

In  conclusion  Hon.  Mr.  Carvell  expressed  his  great 
pleasure  to  be  present  and  address  the  delegates  as- 
sembled, and  he  extended  to  them  an  invitation  to  visit 
the  new  parliament  buildings. 

WEDNESDAY  AFTERNOON  SESSION 

At  the  afternoon  session  on  Wednesday,  the  con- 
ference was  favored  with  a  short  address  by  Mr.  Nor- 
man McLean,  of  Vancouver,  as  a  representative  of 
British  Columbia.  Mr.  McLean  complained  in  regard 
to  the  matters  of  tenders  called  by  the  Government, 
that  sufficient  time  was  not  given  the  western  men  to 
submit  their  bids.  He  also  urged  that  the  federal 
authorities  be  asked  to  take  action  for  the  purpose  of 
developing  Canadian  export  trade,  pointing  how  great- 
ly this  would  benefit  the  British  Columbia  lumber 
business,  for  instance,  by  making  it  possible  for  the 
mills  to  keep  running  the  year  round. 

Mr.  Poole,  of  Regina,  also  spoke,  as  another  west- 
ern representative,  endorsing  Mr.  McLean's  remarks. 
He  said  that,  in  the  Middle  West,  contractors  generally 
had  had  a  very  hard  time  for  two  years  following  the 
outbreak  of  the  war,  due  to  the  previous  building  boom, . 
and  during  the  past  five  years,  conditions  had  been 
none  too  good.  He  suggested  that  not  only  should  the 
conference  take  up  the  question  of  a  standard  form  of 
contract,  but  also  that  of  uniformity  of  Lien  Laws  and 
Workmen's  Compensation  Acts  in  the  various  pro- 
vinces. 

Mr.  John  Eadie,  of  Vancouver,  said  he  was  greatly 
impressed  with  the  statement  of  the  Minister  of  Pub- 
lic Works  that  much  of  the  building  to  take  place  in 
the  immediate  future  would  have  to  be  in  the  nature 
of  public  works.  In  regard  to  port  development,  he 
urged  upon  those  present  that  this  work  was  of 
national  rather  than  of  local  importance,  and  asked 
their  support  in  the  eflforts  of  Vancouver  to  have  its 
harbor  facilities  extended. 

The  Finance  Committee  reported  that  the  expense 
had  run  in  the  neighborhood  of  $500.  A  resolution  was 
passed  that  any  deficit  be  made  up  by  voluntary  con- 
tribution. 

Afterwards  the  conference  adjourned  so  that  the 
three  sections  could  meet  separately  to  discuss  the 
problems  that  afTeected  each  in  their  own  particular 
field. 

In  the  general  contractors'  section,  discussion  cen- 
tered around  a  memorial,  which  had  been  endorsed  for 
presentation  to  the  Government  by  the  Ontario  Build- 
ers' &  Supply  Association,  and  in  the  composition  of 
which  Mr.  Herbert  Elgie,  of  Toronto,  had  been  chiefly 
instrumental.  This  was  recommended  by  the  general 
contractors'  section  for  adoption  as  read,  but  at  a  later 
meeting  of  the  general  conference  certain  changes 
were  made,  after  which  it  was  presented  to  the  Gov- 
ernment. The  memorial  is  reproduced  later  in  this 
report.  "< 

Mr.  Anglin  emphasized  the  necessity  for  the  per- 
manency of  the  general  contractors'  section.  It  seemed 
to  him  the  key-note  of  the  success  of  the  national  or- 
ganization that  each  section  have  its  separate  organ- 
ization and  have  complete  automony  over  matters  af- 
fecting its  own  particular  interest.  He  therefore  urged 
the  formation  of  the  necessary  machinery  and  sug- 
gested that  another  general  contractors'  conference  be 
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held  next  spring,  calling  together  representatives  of 
the  different  districts  throughout  Canada,  with  the 
object  of  perfecting  the  constitution. 

On  motion  of  Col.  Litton,  seconded  by  Mr.  Dancy, 
it  was  resolved  that  the  section  be  formed  into  a  per- 
manent organization. 

It  was  decided  that  the  officers  should  be  chairman 
and  secretary-treasurer  and  that  both  should  be  Ottawa 
men,  so  that  they  could  keej)  in  touch  with  the  execu- 
tive of  the  parent  association,  while  the  directors 
should  be  distributed  over  the  country. 

Officers  of  General  Contractors'  Section. 

The  election  resulted  as  follows:  A.  T.  Garvock,  of 
Ottawa,  chairman;  G.  A.  Grain,  of  Ottawa,  .secretary- 
treasurer;  Directors — J.  P.  Anglin,  Montreal;  J.  Gos- 
-elin,  Levis;  E.  Cass,  of  Winnipeg;  H.  Hayman,  Lon- 
don ;  A.  H.  Dancy,  Toronto.  It  was  also  resolved  that 
the  Builders'  Exchanges  be  asked  to  appoint  a  general 
contractor  as  ex-ofticio  member  nf  this  organization. 

The  officers  elected  by  the  other  sections  for  the 
coming  year  were  as  follows: 

Trade  section — W.  A.  Mattice,  of  Ottawa,  chair- 
man ;  W.  E.  Dillon,  of  Toronto,  vice-chairman ;  E.  R. 
Dennis,  of  London,  secretary. 

Supply  section — W.  E.  Ramsay,  Montreal,  chair- 
man ;  J.  M.  Dupuis,  Verdun,  vice-chairman :  W.  V. 
Evans,  Toronto,  secretary. 

General  Conference 

The  meeting  of  the  general  conference  was  re- 
sumed at  8.30  p.m.,  when  Mr.  Francis  Ilankin,  of 
Montreal,  president  of  the  Montreal  Reconstruction 
Group,  and  Mr.  J.  R.  Smith,  of  the  fire  prevention  de- 
partment of  the  Commission  of  Conservation,  were 
invited  to  address  the  delegates. 

Mr.  Hankins'  Address 

Mr.  Hankin  took  up  the  fundamental  principles  of 
reconstruction,  emphasizing  the  necessity  of  a  thorough 
co-operation  of  all  concerned,  and  the  consideration  of 
industry  as  a  unit  rather  than  two  antagonistic  sec- 
tions consisting  of  employers  and  cmi)loyed.  England, 
he  said,  had  studied,  during  the  war,  the  problems  of 
reconstruction  more  than  any  other  country.  A  min- 
istry of  reconstruction  had  been  formed,  a  sub-com- 
mittee of  which  had  been  appointed  to  consider  the 
relations  between  employers  and  employed.  This 
committee  had  recommended  that  the  Government 
propose  joint  trade  |)arliaments  with  equal  representa- 
tion. The  object  of  such  a  measure  was  to  create  a 
corporate  spirit  in  industry,  and  already  the  theory 
was  working,  industrial  councils  having  been  formed  in 
twenty-six  industries. 

In  regard  to  technical  education,  Mr.  Hankin  said 
that  Great  Britain  had  passed  legislation  which  placed 
her  in  the  forefront  of  the  nations  in  that  respect. 
This  law  made  it  compulsory  that  young  people  be- 
tween sixteen  and  eighteen  attend  trade  schools,  dur- 
ing their  working  hours,  the  employers  having  to  leave 
them  free  to  do  so. 

Mr.  Hankin  pointed  out  that  in  this  country  Nat- 
ional Reconstruction  Groups  were  being  formed 
throughout  the  D<iminion.  These  groups  were  com- 
posed of  ten  to  fifteen  per.sons,  including  a  representa- 
tive of  the  returned  soldiers  and  of  labor.  It  was  the 
aim  to  get  both  sides  together  and  to  overcome  that 
antagonism  which  resulted  when  employer  and  em- 
ployed only  met  as  representatives  of  their  separate 
organizations.  In  conclusion  Mr.  Hankin  urged  the 
support  and  help  of  those  present. 


Mr.  Smith  on  Fire  Waste 

Mr.  J.  Grove  Smith,  of  the  Commission  of  Con- 
servation, spoke  on  the  very  important  subject  of  fire 
waste,  and  gave  some  startling  figures  on  the  loss 
attributable  to  this  cau.«e.  In  the  last  50  years,  pro- 
perty to  the  value  of  $450,000,000  had  been  destroy- 
ed, while  the  cost  of  insurance  had  been  approximate- 
ly $780,000,000.  The  waste  was  not  decreasing,  he 
pointed  out.  In  1914,  the  loss  was  $22,000,000;  in  1915, 
$25,000,000;  in  1916.  $24,.S00.000,  and  for  the  first  ten 
months  of  1918,  it  was  $28,750,000.  An  interesting 
point  brought  out  was  that  65  per  cent,  of  the  total 
fire  waste  in  this  country  occurred  in  5  per  cent,  of 
our  fires. 

Mr.  Smith  urged  that  the  reason  why  fire  preven- 
tion measures  had  not  been  more  successful  was  on 
account  of  the  .shifting  of  responsibility  between  the 
Dominion,  Provincial  and  Municipal  governments.  He 
pointed  out  that  there  was  a  fire  prevention  associa- 
tion, but  the  results  were  lacking  because  of  the  ab- 
sence of  co-ordination.  There  was  no  plan  of  attack 
and  the  education  of  the  public  did  not  go  far  enough. 
It  was  plain  that  the  matter  must  be  adjusted  by  law. 
In  this  connection,  the  speaker  emphasized  the  neces- 
sity of  town-planning  and  of  the  regulation  of  the  de- 
velopment of  our  towns  and  cities  with  a  view  to  the 
prevention  of  fire.  He  also  urged  that  building  codes 
should  be  standardized. 

Mr.  Thos.  Adams,  who  had  been  invited  to  address 
the  conference  was  unable  to  attend,  but  a  letter  re- 
ceived from  him  was  read  by  Mr.  F.  .Armstrong. 

Letter  from  Town  Planning  Adviser 

The  letter  expressed  Mr.  Adams'  regret  that  he 
could  not  be  present.  He  was  glad,  however,  to  note 
that  they  were  discussing  building  by-laws  and  simi- 
lar topics.  "Without  entering  into  the  question  of 
relative  degree  of  responsibility  that  may  attach  to  the 
federal  or  provincial  governments,"  the  communica- 
tion proceeded,  "I  think  I  shall  be  echoing  the  unani- 
mous view  of  those  who  have  considered  the  housing 
problem  in  stating  that  some  form  of  centralized 
machinery  is  needed  to  stimulate  and  direct  building 
construction,  particularly  in  connection  with  the  build- 
ing of  small  houses  for  working  men.  We  need  to  have 
more  research  made  into  the  numerous  technical  prob- 
lems in  connection  with  building,  many  of  which  have 
been  the  subject  of  little  scientific  study  in  the  past, 
and  we  need  also  to  so  marshal  and  disseminate  the 
knowledge  accumulated  that  it  will  be  accessible  to  all 
who  can  make  practical  use  of  it." 

Mr.  Adams  expressed  approval  of  the  scheme  to 
create  a  bureau  to  carry  out  this  work.  Such  a  bureau 
should  also  give  expert  advice  on  questions  of  plan- 
ning the  land,  streets  and  houses,  and  of  administra- 
tion of  public  and  private  schemes.  At  a  time  when  we 
were  passing  through  a  transition  in  our  industrial 
life,  such  expert  advice  would  be  most  valuable. 

It  also  appeared  likely  that  for  a  time  at  least,  some 
form  of  public  contribution  would  have  to  be  made, 
either  as  grants  or  loans,  to  assist  municipalities,  and 
the  different  forms  of  private  enterprise  through  the 
municipalities,  to  carry  on  building  until  capital  be- 
comes more  plentiful  and  private  investment  in  build- 
ing becomes  more  secure. 

The  housing  question  was  considered  one  of  nat- 
ional importance  in  Great  Britain  and  the  United 
States,  and  its  solution  in  this  country-  seemed  to  ne^ 
ces>;it,itc  ;irti'iii  on  the  part  of  all  three  trovcniment* — 
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federal,  provincial  and  municipal — the  action  being 
primarily  advisory  on  the  part  of  the  federal  govern- 
ment and  executive  on  the  part  of  the  municipalities. 
It  was  pointed  out  also  in  Mr.  Adams'  letter  how 
important  it  was  that  any  organization  which  may  set 
up  to  deal  with  the  question  of  housing  should  also  take 
into  its  purview  the  question  of  planning.  If  the  best 
results  were  to  be  obtained  from  the  efforts  of  the 
builders  to  get  houses  at  an  economical  price,  there 
must  be  more  economical  methods  of  planning. 

After  reading  Mr.  Adams'  letter,  Mr.  Armstrong 
said  he  did  not  intend  to  discuss  the  housing  question, 
but  he  took  opportunity  to  express  his  admiration  and 
appreciation  of  the  work  done  by  Mr.  Anglin  in  organ- 
izing the  conference.  He  had  never  been  at  a  confer- 
ence at  which  the  work  had  beeen  so  well  laid  out  and 
he  pointed  out  that  never  before  had  the  Ministers  of 
the  Government  been  so  willing  to  meet  representa- 
tives of  the  building  industry. 

Mr.  Anglin,  in  reply,  declared  that  the  conference 
was  sufficient  recompense  to  him  for  any  little  work 
he  had  done,  and  said  that  it  was  not  the  result  of  the 
work  of  one  man,  for  that  men  from  Montreal,  Toronto, 
London  and  Ottawa  had  been  present  at  all  the  organ- 
ization meetings. 

Business  Relations  Comm.  Report 

The  report  of  Committee  on  Business  Relations  was 
then  presented  by  Mr.  Grant,  its  chairman.  This  re- 
port coniprised  three  resolutions,  as  follows : 

Resolution  No.  1 

This  committee,  after  carefully  considering  (a)  Percentage, 
(h)  Cost  plus  fixed  sum,  (c)  Lump  sum  methods  of  payments, 
recommend  that  a  standard  form  of  contract  be  framed  by  a 
suitable  committee  appointed  by  the  permanent  executive. 
Moved  by  Mr.  Elgie,  Toronto;  seconded  by  Mr.  Chestnut, 
Toronto. 

Resolution  No.  2 

Whereas  it  is  vital  to  the  interest  of  contractors  that  their 
business  should  be  stablished,  and  whereas  the  competition 
of  incompetents  is  not  only  disastrous  to  the  legitimate  con- 
tractor, but  is  also  detrimental  to  the  public  interest; 

And  whereas  the  present  system  of  awarding  contracts 
does  not  encourage  the  best  work; 

Therefore  Resolved  that  advertisements  for  tenders  for 
public  works  should  state  the  time  and  place  for  a  public 
opening  of  said  tenders  and  before  any  tender  be  accepted 
that  qualifi-ations  of  the  tenderer  from  the  standpoint  of 
experience,  ability  and  equipment,  be  ascertained,  and  that 
a  copy  of  this  resolution  be  forwarded  to  all  Departments 
of  Public  Works,  Federal  and  Provincial,  and  to  leading 
Municipal    and    Industrial    Corporations.      Moved    by    E.    R. 


Reid,  St.  John,  N.  B.;  seconded  by  J.  A.  Little,  Port  Arthur, 
Ont. 

Resolution  No.  3 

That  the  Conference  be  asked  to  consider  the  question  of 
foreign  competition,  and  also  the  Memorial  prepared  by  the 
Provincial  Association  of  Contractors  of  Ontario.  Moved  by 
Mr.  Elgie.  Toronto;  seconded  by  Mr.  Cass,  Winnipeg. 

The  first  two  resolutions  were  carried  unanimously, 
but  the  third,  in  regard  to  the  consideration  of  foreign 
competition  and  of  the  memorial  prepared  by  the  pro- 
vincial association  of  contractors  of  Ontario,  aroused 
a  very  spirited  discussion.  This  memorial,  as  original- 
ly presented,  was  as  follows : 

Memorial — to  the  Rt.  Hon.  Sir  Robert  L.  Borden,  P.C., 
G.C.M.G.,  K.C.,  LL.D.  And  to  the  Hon.  the  Members  of 
the   Government  of  the  Dominion  of  Canada: 

This  Memorial  Humbly  Sheweth: 

Upon  behalf  of  the  contractors  of  the  Dominion  of  Can- 
ada, we,  the  undersigned,  respectfully  request  no  public 
works  of  any  nature  should  be  undertaken  in  the  Dominion 
of  Canada  except  by  Canadian  contractors,  and,  that  this  also 
apply  to  all  concerns  acting  for  the  Government  or  operating 
under  Dominion  incorporation.  In  support  of  that  request,  we 
beg  to  set  before  you  the  following  consideration: 

(1)  The  Canadian  contractors  have  demonstrated  over 
and  over  again  their  ability  to' erect  structures  of  any  kind 
whatsoever  required  for  the  purpose  of  their  own  country. 

(3)  Canadian  contractors  are  interested  in  the  welfare  of 
Canada,  and  contribute  to  its  taxes  and  to  its  growth,  whilst 
contractors  of  other  countries  merely  make  money  in  Can- 
ada for  the  purpose  of  spending  it  in  the  country  to  which 
they  may  happen  to  belong.  They  also  have  a  tendency  to 
recommend  and  use  foreign  materials  which  is  an  injury  to 
Canadian  industries. 

(3)  Canada  has  made  such  generous  contributions  towards 
the  successful  prosecution  of  the  war  that  the  Government 
of  the  country  should  see  to  it  that  every  line  of  activity  is 
safeguarded,  because  it  is  becoming  more  and  more  evident 
that  one  industry  of  our  country  cannot  suffer  without  every 
other  industry  suffering  with  it. 

(4)  Patriotic  contractors,  as  well  as  architects  and  en- 
gineers of  military  age  have  volunteered  to  fight  at  the  front 
and  for  other  duties  in  the  war,  and  thereby  have  established 
a  claim  for  consideration  towards  their  fellow  contractors. 

(5)  The  business  of  contractors  has  been  greatly  inter- 
fered with  by  the  patriotic  necessities  occasioned  by  the  war, 
so  that  the  work  to  be  done,  even  if  executed  by  Canadian 
contractors  alone,  is  not  more  than  sufficient  for  their  needs. 

Respectfully  it  is  submitted  that  if  due  weight  is  given  to 
the  above  considerations,  one  course  only  will  commend  itself 
to  you  and  to  other  members  of  your  Government,  namely 
to   take   every  pains   to   see   that   the   construction   of  public 
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works   of  any   nature   is    entrusted    to    Canadian    contractors 
and  to  them  only. 

Mr.  J.  Fraser  Gregory,  of  Murray  &  Gregory,  St. 
John,  stated  that  the  supply  section  had  considered 
the  memorial,  and  that,  in  view  of  the  remarks  of  the 
Minister  of  Public  Works  at  their  luncheon  and  the 
thoroughly  Canadian  and  patriotic  attitude  he  had  dis- 
played, it  was  ill-timed,  uncalled  for,  and  beyond  the 
scope  and  desires  of  the  convention.  He  therefore 
moved  a  resolution  to  the  effect  that  it  be  not  consid- 
ered by  the  conference. 

The  contentious  portion  of  the  memorial  was  clause 
2,  objection  being  taken  to  the  words,  "whilst  con- 
tractors of  other  countries  merely  make  money  in 
Canada  for  the  purpose  of  spending  it  in  the  country 
to  which  they  happen  to  belong.  They  have  also  had 
a  tendency  to  recommend  and  use  foreign  material 
which  is  an  injury  to  Canadian  industries." 

Mr.  Gregory's  motion  was  lost,  and  the  memorial 
was  taken  uj)  clause  by  clause,  each  being  carried, 
with  the  exception  of  No.  2,  which,  on  motion  of  Mr. 
E.  R.  Reid,  seconded  by  Mr.  Little,  was  cut  out.  It 
was  then  resolved  that  the  memorial,  as  amended,  be 
adopted  and  presented  to  the  Premier. 

At  the  resumption  of  the  conference  on  Thursday 
morning,  it  was  announced  that  the  total  register  to 
date  was :  Supply  men,  92 ;  general  contractors,  65 ; 
sub-contractors,  34;  making  a  total  of  191. 

The  report  of  the  Committee  on  Labor  Conditions 
was  then  presented.  This  committee  considered  that 
rates  of  wages  was  outside  their  ])rovince  and  had  con- 
fined themselves  to  a  discussion  of  how  the  quality  of 
labor  might  be  improved. 

"The  avenues  which  present  themselves  to  us,  as 
building  industries  are  three,"  stated  this  report. 

First.  By  an  active  interest  in  all  that  pertains  to  the 
physical  well  being  of  the  worker,  particularly  in  the  matter 
of  housing. 

Second.  By  a  proper  system  of  apprenticeship  in  all 
trades,  through  systematic  training,  through  a  personal  out- 
lay by  every  member  of  this  association  in  the  training  of 
apprentices,  both  of  time  and  money,  through  a  broader  ap- 
preciation of  the  fact  that  it  is  the  duty  of  each  and  every 
member  to  take  this  matter  upon  his  own  shoulders. 

Third.  Through  the  promotion  of  technical  training, 
which  can  be  done  by  each  individual  contractor,  interest- 
ing himself  in  this  matter  in  his  own  district  and  bringing 
pressure  to  bear  on  municipal,  provincial  and  federal  gov- 
ernments, to  establish  this  method  of  education  and  en- 
large the  scope  of  it  throughout  Canada 

This  committee  is  fut:ther  of  opinion  ili.ii  .i  memorial 
should  bo  prepared  by  this  permanent  committee  for  pre- 
sentation to  the  Dominion  Government,  urging  the  vital 
necessity  of  an  immediate  large  financial  grant  at  the  next 


Session  of  Parliament,  for  the  furtherance  of  Technical  Ed- 
ucation, and  with  this  in  view,  has  appointed  a  sub-commit- 
tee to  ascertain  the  present  position  of  the  Dominion  Gov- 
ernment towards  technical  education,  and  to  collate  such 
data  as  would  form  the  basis  of  a  memorial.  This  sub-com- 
mittee's  report   is  appended  hereto. 

Report   of   Sub-Committee 
To  the  Chairman,  Committee  No.  14: 

We  beg  to  submit  the  following  memorandum  re  posi- 
tion of  Dominion  Government  towards  technical  education, 
as  containing  data  for  the  preparation  of  a  memorial  by 
Committee  of  the.  Association  of  Canadian  Building  and 
Construction  Industries  to  be  presented  to  the  Dominion 
Government: 

(a)  Up  t6  the  present  time  the  Dominion  Government 
has  not  given  any  financial  assistance  to  the  promotion  of 
technical  education. 

(b)  The  activities  of  the  Dominion  Government  in  this 
ii-atter  have  consisted  in  the  appointing  of  a  Commission, 
under  Dr.  J.  W.  Robertson  to  make  a  thorough  investiga- 
tion of  technical  education.  In  1913  this  Commission  sub- 
mitted a  report.  This  report  was  published  and  has  had 
wide  distribution. 

(c)  Financial  aid  or  assistance  has  been  granted  by  the 
Dominion  Government,  firstly,  one  million  dollars  ($1,000,- 
000.00)  per  annum,  for  the  furtherance  of  agricultural  educa- 
tion; secondly,  a  substantial  amount  yearly  for  the  further- 
ance of  education  in  the  Fisheries  Branch;  and,  thirdly,  the 
sum  of  ninety  thousand  dollars  ($90,000.00)  annually  for  the 
promotion   of   industrial   research. 

(d)  The  recommendation  for  financial  assistance  by  the 
Dominion  Government  for  technical  education  made  in  Dr. 
Robertson's  report,  consisted  of  the  following,  the  sum  of 
three  million  dollars  per  annum  for  a  period  of  ten  years, 
and  the  sum  of  three  hundred  and  fifty  thousand  dollars 
per  annum  for  pre-vocational  work  in  the  schools. 

(e)  It  is  to  be  noted  that  this  recommendation  was  made 
prior  to  the  war,  and  it  is  the  opinion  of  this  committee  that, 
provided  the  amounts  asked  for  in  Dr.  Robertson's  report 
will  take  care  of  the  requirements  of  Canada  in  technical 
education  in  co-operation  with  the  provincial  and  municipal 
governments,  conditions  in  Canada  to-day  warrant  and  im- 
peratively called  for  the  making  available  immediately  of  a 
vastly  greater  initial  sum  of  money  so  that  an  immediate 
stimulus  may  be  given  to  this  vital  matter  and  the  young 
soldiers  returning  to  civil  life,  can  be  benefitted  thereby. 

(f)  It  is  a  matter  for  the  expression  of  great  pleasure 
that  in  the  late  conference  between  the  Dominion  Cabinet 
and  the  premiers  of  the  various  provinces  this  question  of 
technical  education  was  fully  discussed  and  that  warm  in- 
terest was  shown  by  the  members  of  the  Dominion  Cabinet. 
,  (g)  It  should  be  emphasized  in  this  memorial  that  for 
the  upbuilding  of  Canada,  it  is  just  as  vitally  necessary  thai 
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the  Dominion  Government  provide  money  for  technical  ed- 
ucation of  the  workers  of  Canada  as  they  should  provide 
for  the  upbuilding  of  the  ship-building  industry  or  provide 
credits  for  the  saie  and  export  of  agricultural  or  live  stock 
products. 

(Signed)  J.  T.   Blyth 

G.  F.  Strickland 
Sub-Committee. 
The  following  is  the  text  of  resolution  which  your  com- 
mittee has  to  submit  for  the  consideration  of  the  conference. 
Be   it  resolved   that   the   executive   of  this   association   do 
appoint   a   permanent   committee   to   be   called   a    committee 
on  labor,  which  shall  have  the  following  duties  assigned  to 
it. 

(1)  To  consider  all  legislative  matters  in  the  Dominion 
Parliament  and  the  Provincial  Legislatures  affecting  labor 
in   the  building  and   construction   industries. 

(2)  To  foster  and  aid  all  the  movements  and  activities 
which  will  directly  or  indirectly  increase  the  efficiency  of 
labor,  physically  and  mentally,  and  improve  its  quality,  par- 
ticular attention  being  given   to   the   following: 

(a)  The  housing  of  the  worker. 

(b)  The   development   of   the   apprenticeship   system. 

(c)  The  immediate  establishment  and  furtherance  of 
technical  education  throughout  Canada. 

The  Committee  on  Legal  Affairs,  Chairman,  Mr. 
Poole,  of  Regina,  recommended  : 

(1)  That  the  executive  appoint  a  standing  commit- 
tee to  investigate  the  feasibility  of  standard  building 
by-laws  throughout  Canada  and  to  consider  ways  and 
means  to  carry  same  into  effect. 

(2)  In  view  of  the  difficulty  in  connection  with  the 
variation  of  the  lien  laws  to  the  different  provinces 
at  the  present  time  and  the  serious  difficulty  caused 
by  unfamiliarity  with  existing  laws,  that  the  executive 
have  a  pamphlet  prepared  for  distribution  to  members 
of  this  association  describing  the  \arious  lien  laws  in 
the  different  provinces. 

The  following  recommendations  were  submitted 
in  the  report  of  the  Committee  on  Code  of  Ethics,  of 
which  Mr.  Stocker  was  chairman : 

1.  When  general  contractors  submit  their  ten- 
ders to  the  architect  or  owner,  the  general  contractor 
should  list  the  names  of  the  sub-contractors  whose 
tenders  he  used  and  advise  the  sub-contractor.  In  the 
event  of  his  tender  being  accepted,  the  general  con- 
tractor should  notify  his  sub-contractor  immediately. 
The  same  conditions  should  obtain  with  respect  to 
sub-contractors  and  their  respective  supply  men. 

2.  It  is  recommended  that  the  sub-contractors 
shall  receive  payment  in  the  same  proportion  and  sub- 
stantially at  the  same  time  as  payments  are  received 
by  the  general  contractor. 

3.  That  the  matter  of  bonds,  bonus  and  penalties, 
as  between  general  and  sub-contractors  be  left  to  their 
own  individual  arrangements  to  suit  specific  condi- 
tions, but  when  requested,  shall  be  on  a  proportionate 
basis. 

4.  Zones  of  operation. — In  view  of  the  fact  that  in 
several  districts  of  the  Dominion  there  are  at  present 
no  branches  of  this  association  or  duly  representative 
bodies,  we  recommend  that  the  appointment  and  loca- 
tion of  zones  of  operation  be  deferred  until  representa- 
tive sections  have  decided  to  co-operate. 

The  report  of  the  Nominating  Committee  was  next 
presented,  and  after  some  discussion  the  following  list 
of  officers  and  directors  were  chosen  to  compose  the 
executive : 


Executive  Officers 

President — J.  P.  Anglin,  Montreal. 
Vice-Pre-sidents — 

Nova  Scotia,  J.  C.  Harvey,  Halifax. 

Prince  Edward  Isl'd.  (to  be  elected). 

New  Brun.swick,  J.  A.   Grant,  St.  John. 

Quebec,  P.  A.  Galarneau,  Quebec. 

Ontario,  Fred  Armstrong,  Toronto. 

Manitoba,  E.  Cass,  Winnipeg. 

Sask.,  W.  A.  Wilson,  Regina. 

Alberta,  J.  E.  McKenzie,  Calgary. 

B.  C,  N.  McLean,  Vancouver. 
Hon.  Treasurer — G.  A.  Grain,  Ottawa. 
Hon.  Secretary— fA.  H.  Dancy,  Toronto. 

Committee — A.  D.  Smith,  Amherst,  N.S. ;,  E.  R. 
Reid,  St.  John,  N.B. ;  J.  F.  Tilton,  St.  John,  N.B. ;  Jos; 
Gosselin,  Levis,  P.Q.;  W.  H.  Ford,  Montreal,  P.Q. ; 
Wm.  Irving,  Montreal,  P.Q. ;  James  Ballantvne,  Mont- 
real, P.Q.;  Wm.  Rutherford,  Montreal,  P.Q.;  W.  E. 
Dillon,  Toronto,  Ont. ;  Walter  Davidson,  Toronto, 
Ont. ;  James  Phinnemore,  Toronto,  Ont. ;  Geo.  Oak- 
ley, Jr.,  Toronto,  Ont. ;  J.  F.  Schultz,  Brantford,  Ont. ; 
A.  T.  Enlow,  Hamilton,  Ont. ;  H.  Hayman,  London, 
Ont. ;  W.  R.  Geikie,  Oshawa,  Ont. ;  A.  C.  Nobbs,  Lon- 
don, Ont. ;  Thos.  Chick,  Windsor,  Ont. ;  Col.  J.  A. 
Little,  Port  Arthur,  Ont.;  H.  T.  Hazelton,  Winnipeg, 
Man.;  T.  R.  Deacon,  Winnipeg,  Man.;  W.  P.  Alsip, 
Winnipeg,  Man.;  One  to  be  appointed  by  the  Build- 
ers' Exchange,  Winnipeg,  Man. ;  Duncan  Smith,  Sas- 
katoon, Sask. ;  E.  E.  Poole,  Regina,  Sask. ;  W.  R.  Mac- 
Kenzie,  Regina,  Sask. ;  G.  H.  Whitlock,  Moose  Jaw, 
Sask. ;  Chas.  Forbes,  Moose  Jaw,  Sask. ;  four  to  be 
nominated  later  for  Alberta;  four  names  from  British 
Columbia  to  be  furnished  by  Mr.  McLean ;  G.  A.  Per- 
rier,  Halifax ;  Stewart  Hughes,  Toronto. 

Ex-officio  Members — W.  E.  Ramsay,  Montreal. 
Chairman  Supply  Committee ;  A.  I.  Garvock,  Ottawa, 
Chairman  General  Committee ;  W.  A.  Mattice,  Otta- 
wa, Chairman  Subcontractors'  Committee. 

Mr.  Anglin's  election  as  president  was  unanimous 
and  enthusiastic.  In  thanking  the  conference  for  their 
choice,  he  said  the  task  was  a  heavy  one,  but  he  was 
very  grateful  for  the  honor.  He  also  pointed  out  that 
a  meeting  of  the  representatives  from  Quebec  Pro- 
vince had  been  held  with  the  object  of  forming  a  pro- 
vincial section. 

To  avoid  difficulty  due  to  the  multiplicity  of  vice- 
presidents  it  was  decided  to  appoint  Mr.  Fred  Arm- 
strong as  vice-chairman  of  the  Association. 

The  Thursday  morning  session  ended  the  business 
of  the  conference. 

Delegation  Interviews  Government 

At  noon  the  delegates  assembled  in  the  Railway 
Commission's  offices  to  present  the  resolutions  which 
had  resulted  from  their  deliberations  to  the  members 
of  the  Dominion  Cabinet.  Sir  Thomas  White,  acting 
Premier,  Hon.  F.  B.  Carvell,  Minister  of  Public 
Works,  and  Hon.  Mr.  Reid,  Minister  of  Railways,  re- 
ceived them. 

Mr.  Armstrong  presented  the  resolutions  which 
comprised  the  first  eight  included  in  the  report  of  the 
Committee  on  the  Building  Situation  (See  page  961) 
as  approved  and  amended  by  the  conference. 

Each  resolution  was  briefly  explained  by  Mr.  Arm- 
strong. Sir  Thos.  White,  in  reply,  pointed  out  the 
difficulties  which  faced  the  country,  and  said  that  for  a 
period  there  might  be  considerable  unemployment. 
He  thought  one  of  the  best  ways  to  assist  in  main- 
taining our  prosperity  was  to  obtain  a  large  block  of 
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GENERAL  CONTRACTORS 

J.    S.    Adamson    (W.    (.1.    Adamson),    Ottawa. 

J.    P.    Anglin    (Anglin's    Limited),    Montreal. 

.Tames    Bogue    (General   Contractor),    Pcterboro. 

<i.   A.    Crain    (G.   A.    Grain),   Ottawa.  , 

W.   S.    Bellows    (Fcglcs   Bellows   Knginecring  Co.).   Fort   William. 

Cadwell,   C.    W.    (Cadwcll   Sand   &   (Iravel   Co.),  Windsor. 

K.    Cass    (The    McDiarmid    Co.),    Winnipeg. 

C'hestnut,    W.    A.    (Dickie    Construclioii    Co.,    Ltd.),    Toronto. 

Thos.    Chick    (Chick    Contracting   Co.),    Windsor. 

.Senator   Curry    (Rhodes   Curry   Co.,    I.Ui.),   Amherst,   N.S. 

A.    11.    Dancy    (II.    N.    Dancy   &    Son,    Ltd.),    Toronto. 

Walter    Davidson    (Walter    Davi<lson    &   Co.),   Toronto. 

Hugh    Doran    (Doran    &    Devlin),    Ottawa. 

W.    Doran    (Doran    &    Devlin),    Ottawa. 

Arthur    Dinnis    (Richard    Dinnis    &    Son,    l^td.),    Toronto. 

II.    KIgic   (II.    Elgie),  Toronto. 

lohn    Foley    (Ottawa    C'onstruction    Co.),    Ottawa. 

K.    R.    French    (E.    U.    French),   Toronto. 

II.    Fussing    (F'ussing   &   Jorgenson),    Montreal. 

.■\.    I.    Garvock    (.\.    I.    Garvock),    Ottawa. 

(ieo.    W.    Garnett    (Thos.    Garnelt    &    Sons),    Port    Hope. 

.los.    (iosselin,    Jr.    (Jos.    ("losselin),    Levis,   Que. 

I'ol.    V.    Ciourdeau    (Concrete   Construction,    Ltd.),   Ottawa. 

W.  J.  Green   (A.  F..  Ponsford,   Ltd.),  St.  Thomas. 

Jno.    V.    (»ray    (John    V.    Gray    Construction    Co.,    Ltd.),    Toronto. 

J.   .^.    Ewart   (Grant    &   Ilornc),   St.   John,    .\.B. 

II.    Ilavman    (TI.    Ilayinan),    London. 

C.    Ililhert    (C.    Hilbert),    Toronto. 

John    C.    Holtby    (Ilolthy    Bros),    Toronto. 

A.    R.    Holmes    (Archibald    &    Holmes),    Toronto. 

W.  H.  Hutchinson   (Baldry,  Yerbmgh  &  Hutchinson,  Ltd.),  .St.  Catharines. 

James   A.    Huglies    (James    A.    Hughes),    Welland. 

W.    M.     Irving    (W.    M.     Irving).    Montreal. 

J.    A.    Little    (Thunder    Bay    Harbour    Improvement    Co.),    Port    .Arthur. 

Arthur    T.    Jarvis    (Atlas    Construction    Co.),    Montreal. 

Chas,    Itolbrook    (Chas.    Holbrook    &    Son),    Ottawa. 

Jno.    W.    Litton    (John    W.    Litton),    Kingston. 

R.    N.    .Tones    (R.    N.    Jones),    Ottawa. 

Col.   Robert    S.    Low,    (Bate.    McMahon   &   Co.),   Ottawa. 

J.    Arthur   Marier    (Maricr   &   Tremblay,    Ltd.),    Quebec. 

Waller    Page    (Page    &    Co.),    Toronto. 

Thos.    Painter    (Thos.    Painter    &    Sons).    Toronto. 

F.  N.     Paulin,    Canadian     Engineering    &    Contracting    Co.,     Hamilton 

G.  M.     Pitts     (Pitts     Construction     Co.).     Ottawa. 

E.    E.    Poole    (Poole    Construction    Co.    Ltd.),    Regina. 

A.    A.    Proulx    (A.    A.    I'roulx),    Ottawa. 

W.    A.    Ouinlan     (Quinlan    Si    Robertson,    I^td.).    Montreal. 

E.    R.    Reid    (Engineers    &    Contractors.    Ltd.),    St.    John,    N.B. 

E.  A.    Saunders    (E.    A.    Saunders),    Halifax.    X.S. 
L     F.    Schulti;    (Schultz    Bros.    Co.).    Brantford. 

Claude    F.    Secord.    P.    H.    Sccord    &    Sons,    Ltd.).    Brantford. 

John    W.    Seens    (Canadian    Bridge    Co.     Ltd.).    Walkerville. 

.Tames    G.     Shearer     (Tames     Shearer     Co.     Ltd.).     Afontreal. 

Wm.    F.    Sparling    (Wm.    F.    Sparling   Co.    Ltd.),    Toronto. 

Alex.    .Stuart    (Stuart    Bros.).    TTamtlton 

Geo.    E.    Stocker    (Tas.    A.    Wickett.    Ltd.),    Toronto. 

r>.    K.    Trotter    (David    K.    Trotter).    Montreal. 

Wm.    Weller    (A.    Welter    &•    Co.    Ltd.),    Toronto. 

T.    L.    Weller    (T.    L.    Weller).    St.    Catharines. 

W.    A.    Wilson    (Wilson    &    Wilson    Ltd.).    Regina 

F.  C.    WoodrofTe    (Henry    Morgan    &■    Co     Ltd.),    Montreal. 

SUB-CONTRACTORS 

F.  Armstrong    (F.    Armstrong   Co.),   Toronto. 
T.    T.    BIyth    (J.    T.    BIyth).    Ottawa. 

W.     B.     Champ     (Hamilton     Bridge    Works    Co),    Hamilton. 

E.  R.    Dennis    (Dennis    Wire    *    Iron    Wks.    Co.),    London. 
W.    Dillon    (W.    Dillon    Co.    Limited).    Toronto. 

T.    R.    Douglas    (McFarlane-Douglas    Co.    Ltd.),    Ottawa. 
J.    B.    Duford     (Duford    Limited),    Ottawa. 
Geo.    H.    Duncan    (Duncan    Bros.),    Peterboro. 
W.    G.    Edge    (W.    G.    Edge    Limited)    Ottawa. 

G.  F.    Frankland     (Toronto    Society    of    Domestic,    Sanitary    &    Heating 

Engineers),    Toronto. 
G.    A.    Gardner    (A.    Gardner    5r    Co.),    Toronto. 
N.    F.    Gibson    (National    Fire    Proofing    Co.).    Toronto. 
Wm.    T-Tiller    (Canadian    Johns-Manvillc    Ca.    I>td.),    Toornto. 
R.    Hooper    (Trooper   Bros.),    Ottawa. 
Wm.   J.    Hynes    (W.    J.    Hynes,    Limited).    Toronto. 
Stewart    N.    Hughes    (Hughes    &    Co.)    Toronto. 
P.    H.    .Tamieson    (Canadian    Asbestos   Co.),    Montreal. 
J.    P.    Mantle    (Hamilton    Bridge   Works   Co).    Hamilton. 
Fred   B.    Locker   (G.    R.    Locker  Co.).   Montreal. 
A.    Matthews    (A.    Matthews    Ltd.),    Toronto. 
W.     .\.    Mattice    (Dominion    Bridge    Co.     Ltd.),    Ottawa. 

F.  H.    McCausland    (Tos.    McCauslaml    &    Sons    Ltd.).    Toronto. 
John    McKinley    (McKinlcy   A-    Northwood),    Ottawa. 

.\.    C.    Nobbs    (.\.    9i    E.    Nohbs,    London. 

("■eo.    Oaklev    Tr.    (Geo.    Oakley    &    Son    Ltd.),    Toronto. 

Chas.   D.   Oakley   (Geo.   Oaklev   &  Son   Ltd.).  Toronto. 

W.    H.    Palmer    (W.    H.    Palmer),    Chatham. 

('■CO.    .\.    Perrier    (Cleo.    A.    Perrier).    Halifax. 


Chas.    T.    Pearcc    (Pease    Foundry    Co.),    Totuntu    &    Winni|»eg. 
Jas.    Phinneniore    (Jas.    Phinnemore),    Toronto. 
N.    K.    Reid    (Reid    &    Brown),    Toronto. 
J.    Ritchie    (James    Ritchie),    Ottawa. 

D.  M.    Rowc    (D.    M.    Rowc   ft    Co.),    Toronto. 
A.    Tomlinson    (.Mbcrt    Tomlinson),    Chatham. 

SUPPLY  DEALERS 

.\.    Walter  Allen    (Dominion   Radiator   Co.,   Ltd.),  Toronto. 
Fred   Armstrong    (Port    Hope    Sanitary   Mfg.    Co.),    Port    ilopc. 
S.    R.   Armstrong    (.Municipality   of    Peterboro),    Peterboro. 
K.    A.    Baines    (Baines    &    Peckover),    Toronto. 
Geo.    M.    Bailey    (W.    J.    Hynes    Ltd.),    Toronto. 
W.    P.    Baxter    (James    Robertson    &   Co.    Ltd.),    Montreal. 
F.    E.    Belfry    (Asst.    Architect,    Military    Hospitals),    UtUwa. 
W.    D.    Bliss    (The    Barrett   Co.    I,td.),   Montreal. 

E.  M.    Barrett    (Barrett   Bros.),   Ottawa. 

Alex.    W.    Bremner    (Alex.    Bremner,    Limited),    Montreal. 

A.    J.    J.    Brennan    (Municipality    of    Welland),    Welland. 

Clias.     Bulley     (Standard     Brick    Company),    Toronto. 

James    .\.    Barnard    (Seaman    Kent    Co),    .VIeaford. 

A.  K.   Cameron   (.Metal  Shingle  &  Siding  Co),  Montreal.. 

Thos.    M.     Burkett    (Hardware).    Ottawa. 

C.   A.   Chilver    (.Merlo,   Mcrlo  &    Ray>,    Walkerville. 

C.  A.    Chilver    (C.    A.    Chilver    &    Co.    Ltd.),    Walkerville. 
Arthur  Cope    (.V    Cope   &   Son),    Hamilton. 

Chas.   V.  Clark   (Darling   Bros.    Ltd.),   Montreal. 

David    J.     Davidge    (Toronto     Builders*    Exchange).    Toronto. 

A.    M.    Davis    (.McAulifle,    Davis    Lumber   Co.),    Ottawa. 

J.    P.    Dupuis    (J.    P.    Dupuis,    Ltd.).    Verdun. 

Robt.    F.    Dykes   (T.   A.    .Morrison   ft  Co.),   Montreal. 

John   Eadie    (Dingwall,   Cotts   &   Co.),   Vancouver. 

E.  R.    Eaton    (J.    R.    Eaton   &   Sons.    Ltd.),   Orillia. 
Gordon    C,    Edwards    (W.    C.    Edwards    ft    Co.),    Ottawa. 

F.  W.    E.    Smonder    (Gurney.   Massey   &   Co.    Ltd.),   Montreal. 
W.    F.    Evans    (Baines   ft    Peckover).   Toronto. 

R.  H.    Falkiner   (Alliih   Manufacturing  Co.   Ltd.),  Otuwa. 

O.  Forest    (The   Ottawa    Fireproof   Supply    Co.),    Ottawa. 

P.  A.   Galarneau    (Citadel    Brick   Co.    Ltd.).  Quebec. 

F.  A.  Gillis   (F.   A.   Gillis  Co.   Ltd.).   Halifax. 

G.  B.  Greene   (General  Supply  Co.  of  Canada).  Ottawa. 

J.    Fra-ser    Gregory    (.Murray    &    Gregory.    Ltd.),    St.    John,    X.B. 
R.    A.    Hanraker    (Canadian    Johns  Manville   Co.    Ltd.),    Montreal. 

D.  P.    Hatch    (The   Barrett   Co.    Ltd.).   Montreal. 
.Sackville    Hill    (.Sackville    Hill  I.    Hamilton. 

.T.    D.    Johnson    (Canada    Cement    Co.).    Montreal. 

ino.    S.    Hooper    (Winnipeg     Builders*    Exchange), 
layor    J.     M.    Hughes    (.Municipality    of    Kingston),    Kingston,    Ont. 
Geo.    C.    Kcithing     (Industrial     Boaril).    St.     Thomas. 
T.     Sidney    Kirby    Co.     Ltd.     (T.    Sidney    Kirby    Co.     Ltd.),    Ottava. 
.John    F.    Lawson    (Pedlar    IVople.    Ltd.),    Oshawa. 
Geo.   J.    IJppert    (Munici|>ality   of    Kitchener).    Kitchener.   Ont. 
T.   M.   G.    I,ockerby    (Alex.    McArthnr   Co.    Ltd).   Montreal 
.T.    A.    I-afres    (Canada   Cement    Co.).    Montreal. 
Chas.    Lowrey    (Oueenston   Quarry   (To.),   St.    Davids,   Ont. 
Thos.   McCord   (S.    McCord).   Toronto. 

D.  B.   McCoy   (Steel   Co.   of  Canada.   Ltd.).  Hamilton. 

F.  B.    McFarren    (Interprovincial    Brick    Co.    of    Can.).    Toronto. 

E.  F.    McCrtjvern    (Northern    Electric    Co.    Ltd.),    Ottawa, 
n.   J.   MacKeniie    ( D.   J.   MacKenrie  ft   Co.),   Ottawa. 

n.    J.    MacKeniie    (National    Brick    Co.    of    I.aprairie).    Montreal. 

Norman     McLean     (Contractors     Master     Builders     .\s5  ).    VaneouTer. 

H.    P.   McMahon    (Mtniictpality  of   St.    Thomas).   St.    Thomas. 

T.    Arthur    Marier    f  Marier    &    Trembley    I,lcl  ).    Quebec. 

Geo.    M.    Mason    (Geo.    M.    Mason.    Ltd.).    Ottawa. 

W,    G.    Ma.ssiah    (Sherwin- Williams    Co.).    Ottawa. 

Capt.     F.    G.    Moseley    (Canadian-Fairhanks-Morse    C<^^,    Montreal. 

W.    H.    Murphy    (Pea.se    Foundry    Co.    Ltd.).   Ottawa. 

.Tohrt    Newstead    (Municipality    of    C.uelph).    Guelph. 

G.  Barclay    Nicol    (General    Supply    Co.    of    Railway    Contractor*   ft    Mill 

Supplies).   Ottawa. 
L    P.    O'Shea    (T.    P.    0*Shea    ft    Co.).    Montreal. 
O.    N.    Parent    (Canadian    Yale    ft   Towne,    Ltd.),    Sc    Cattiariim. 
TTugtf   Peel    (Pedlar    People    Ltd.).    Ottawa. 

Chas.    T.    Penn    (Indiana    Ouarries    Co. — Clereland    Stone    Co.),    TonMito. 
W.    E.    Ramsav    (Pedlar    People.    Ltd.).    Montreal 

E.  Ramus    (Bcilders*    Sales    Ltd.).    Ottawa. 

L.    C.     Revnolds     ("Contract     Record").     Toronto 

Wm.    Rutherford     (Wm.     Rutherford    *    Sons    Co).     Montreal. 

R.    G.    .Saville    (Port    Hope   Sanitary   Mfg.    Co.),    Montreal. 

\.   G.   Rose   (Tas.    Davidson   ft   Sons).  Ottawa. 

T.   H.   Shaver   (C.    A.   rKinham  Co..   Ltd.).  Tore- 

Tas.  G.   Shearer  (The  Tames  Shearer  Co.   Ltd.).   i 

C.    F.    Smalloiece    (Tavlor    Forbes   Co.    Ltd.),    M 

Sumner   ft   Co .    Moncton.    N.    R. 

G.   T.   Steele   (Standard   Brick  Co.).  Toronto. 

T.  F    Tilton  (W    H.  Thorne  ft  Co    Ltd.),  St.  John,  X.B. 

T,    E.    Turner    ("Contract    Reco'd").    Toronto. 

Gerald  W.  Watkir«on   (Tavlo'  Forbes  Co.   T.id  ).  Gaelph 

■\.  H    Webster   (Webster  ft  -Sons.   Ltd.).   Montreal. 

F.  W     W-ite    (McrviMMlls.    limited).    Ottawa. 

Geo.   H    Wl-iilock  (Whiilock  Marlett.  Ltd.).  Moose  Jaw,  5>asli. 

Geo.    H.    Whitloek    (Moose    Taw    Board    of    Trade).    Moose    Taw.    Sa»k 

R.   Wrifht    (Wright  &  Co.   Inc.).  OtUwa. 
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business  in  connection  with  the  reconstruction  of 
France  and  Belgium.  Another  way  of  meeting  the  sit- 
uation was  by  undertaking  domestic  works  extensive- 
ly. Railways  were  run  down  and  factories  suffering 
for  lack  of  repair,  and  it  was  his  belief  that  the  busi- 
ness resulting  from  overseas  and  domestic  reconstruc- 
tion work  would  absorb  a  very  considerable  amount 
.oi  labor  and  would  be  sufficient  to  maintain  our  pros- 
perity. In  regard  to  housing,  Sir  Thomas  said  that 
this  was  one  of  the  most  important  questions  brought 
up.  It  had  been  considered  at  the  recent  meeting  of 
provincial  premiers.  He  had  seen  some  difficulty,  how- 
ever, in  the  Dominion  government  undertaking  a 
housing  programme  throughout  the  country,  but  it 
was  possible  some  project  might  be  undertaken.  At 
the  recent  meeting  of  the  provincial  premiers  they  had 
been  advised  if  they  needed  financial  assistance  to 
deal  with  the  situation,  the  Dominion  government 
would  supply  it.  The  Minister  said  he  was  sure  the 
government  would  be  sympathetic  with. the  represen- 
tations as  to  the  use  of  Canadian  materials. 

Hon.  F.  B.  Carvell,  Minister  of  PubHc  Works,  re- 
peated his  statement  made  at  the  luncheon  the  pre- 
vious day,  that  the  department  would  not  hesitate  to 
make  expenditures  on  works  which  were  reasonable 
and  useful.  As  to  the  use  of  Canadian  materials,  it 
had  always  been  his  policy  to  adhere  as  closely  as 
possible  to  this  in  the  past,  but  he  said  that  there  was 
nothing  in  his  department  gave  more  trouble  than 
procuring  and  using  Canadian  stone  and  marble. 
With  regard  to  the  letting  of  work  under  the  Dry 
Dock  Subsidy  Act,  he  said  that  there  seemed  to  be 
misunderstanding,  the  measure  providing  for  the  sub- 
sidizing of  firms  which  proposed  to  build  dry  docks 
on  submission  of  their  plans  and  specifications,  if  the 
government  thought  advisable.  In  cases  where  the 
government  itself  built  the  dry-docks  they  called  for 
tenders  and  prepared  plans  and  specifications  in  the 
usual  way.  He  was  very  much  gratified  with  the  pro- 
posal that  all  public  works  be  let  by  public  tender. 
Only  twice  since  he  had  assumed  his  present  office 
had  that  principle  been  diverted  from. 

Hon.  Mr.  Reid  said  that  in  his  department  he  be- 
lieved a  great  many  men  could  be  employed  on  the 
railroads,  which  had  been  allowed  to  run  down  during 
the  last  four  years.  He  also  stated  that  he  was  taking 
up  the  question  of  recommending  canal  works  which 
had  been  closed  down  and  that  he  hoped  to  submit  a 
proposition  to  council  to  be  proceeded  with  in  the 
near  future. 

At  the  luncheon  on  Thursday  afternoon  Senator 
Gideon  Robertson,  Minister  of  Labor,  and  Mr.  Thomas 
Moore,  president  of  the  Canadian  Trades  and  Labor 
Congress,   were   guests,  and   speakers.    Other   guests 

were  Mr.  H.  B.  Thomson,  chairman  of  the  Canada 
Food  Board,  and  Dr.  McGill  of  Winnipeg,  who  had 
been  active  in  handling  the  grain  which  fed  our  allies 
during  the  war  period,  and  Mr.  H.  Daley,  director  of 
the  Repatriation  and  Employment  Committee  of  the 
Cabinet. 

Both  Senator  Robertson  and  Mr.  Moore  gave  in- 
teresting and  able  addresses,  urging  the  necessity  of 
closer  co-operation  between  employers  and  employed, 
with  mutual  recognition  of  each  other';-  rights. 

On  Thursday  afternoon,  by  courtesy  of  the  Depart- 
ment of  Public  Works,  the  delegated  were  shown  over 
the  new  Parliament  Building  by  Mr.  Pearson,  the  ar- 
chitect. 


Number  of  Munition  Workers  Released 

In  response  to  an  inquiry  regarding  the  number 
of  munition  workers  likely  to  be  released  in  the  im- 
mediate future  we  have  the  following  reply  from  the 
Department  of  Labor : 

"The  best  information  available  to-day  is  that  in 
the  Province  of  Ontario  26,857  men  and  6,963  women 
it  is  definitely  known  will  be  deprived  of  their  employ- 
ment owing  to  munition  factories  reducing  their 
staffs.  In  the  Province  of  Quebec  we  have  definite 
information  that  17,148  men  and  1,563  women  will  be 
in  the  same  position. 

"This  does  not  represent  the  total  number  by  any 
means,  but  does  represent  definite  information  obtain- 
ed from  307  out  of  430  industrial  concerns  engaged  in 
the  manufacture  of  war  material,  the  remaining  num- 
ber being  unable  to  say  definitely  whether  they  would 
be  reducing  their  staffs  or  not. 

"The  total  number  for  Canada  definitely  known  is 
56,894,  of  whom  48,115  are  men,  and  it  is  assumed 
that  this  will  represent  less  than  one-half  the  total 
number  of  people  so  affected. 

"The  above  is  the  best  estimate  that  is  available 
at  the  present  moment." 


Permanent  Sub-Committee  on  Power 

The  Dominion  Government  has  had  under  con- 
sideration a  co-ordination  of  the  activities  of  the  var- 
ious Dominion  departments  and  branches,  which  at 
present  have  to  do  with  power  and  the  investigation 
and  administration  of  water  power  matters.  The 
Government  has  decided  on  the  establishment  of  a 
permanent  special  sub-Committee  on  Power,  to 
which  all  matters  arising  from  time  to  time  con- 
cerning questions  of  power,  shall  be  referred.  This 
Power  Committee  of  the  Cabinet  consists  of  the 
Honorable  Arthur  Meighen,  chairman ;  Honorable  F. 
B.  Carvell,  Honorable  J.  D.  Reid,  Honorable  N.  W. 
Rovvell,  Honorable  J.  A.  Calder,  and  Honorable  C.  C. 
Ballantyne. 

As  the  chairman  of  this  special  committee  is 
chairman  of  the  Dominion  Power  Board,  there  has 
been  effected  direct  and  co-ordinated  connection  be- 
tween the  government  and  the  various  departmental 
agencies  concerned  in  power  matters.  This  .should 
be  conducive  to  adequate,  consideration  and  prompt 
action  upon  the  many  complex  problems  that  will 
be  confronting  the  Government  from  time  to  time 
with  regard  to  the  best  method  of  utilizing  the  mag- 
nificent power  resources  of  the  country. 


The  Government's  "No  strike"  order  has  been  can- 
celled. The  following  announcement  has  been  issued 
in  this  regard:  "On  the  recommendation  of  the  Min- 
ister of  Labor,  the  Government  has  revoked  the  "No 
Strike"  order-in-council,  passed  on  October  11,  1918. 
The  immediate  necessity  of  the  original  order  was 
caused  bv  a  threatened  strike,  staged  for  Tranksgiv- 
ing  Day,  by  some  5,0Q0  labor  men.  The  order  was  not 
regarded  by  the  government  as  placing  any  disability 
upon  the  great  majority  of  labor  organizations  who 
had  accepted  the  government's  war  labor  policy,  as 
announced  bv  order-in-council  in  July  last,  and  were 
submittin.g  all  their  grievances  to  the  tribuanals  desig- 
nated, which  were  being  operated  with  perfect  success. 
The  "No  strike"  order  was  issued  only  for  the  pur- 
pose of  maintaining  industrial  peace  during  the  con- 
tinuation of  the  war,  and  is  cancelled  because  it  has 
served   its  purpose  and  is  no  longer  necessary." 


Jecemner 
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Relation    of   Highways    to    Motor 
Transport  Efficiency 


By  Arthur  H.  Blanchard,  C.E. 


TU  E  efficiency  development  of  highway  trans- 
portation through  the  means  of  the  motor 
truck  parcel  post  service,  return  load  bureaus, 
inter-city  freight  delivery,  rural  express  and 
other  methods  of  motor  transportation,  necessitates 
the  utilization  of  highways  during  365  days  of  the  year 
and  the  construction  and  maintenance  of  good  roads 
everywhere. 

The  j)ractical  development  of  this  programme  calls 
for  the  expenditure  of  vast  sums  of  money,  at  least 
one  billion  dollars  annually.  The  cost  of  highways 
of  the  future  is  problematical.  An  indefinite  period 
will  ela])se  before  the  wages  of  labor  and  the  cost  of 
materials  will  be  adjusted  to  normal  conditions.  These 
economic  questions  constitute  a  problem  which  must 
be  given  exhaustive  consideration.  One  phase,  upon 
which  it  is  advisable  for  all  to  deliberate,  is  the 
sources  of  the  unskilled  labor  so  largely  used  in  high- 
way improvement.  The  world  war  has  materially  re- 
duced the  available  su])ply  in  this  country  and  the 
reconstruction  of  ICuropc  will  prevent  the  usual  addi- 
tions through  the  avenue  of  immigration.  The  belief 
is  rapidly  growing  that  the  solution  is  the  importa- 
tion of  Asiatic  labor. 

To-day  there  are  in  the  United  States  2,500,000 
miles  of  rural  roads,  twelve  per  cent,  of  which  are. 
classed  as  improved.  A  conservative  estimate  would 
indicate  that  not  more  than  one-fourth  of  one  per 
cent,  of  the  total  mileage  is  suitable  for  motor  truck 
trunk  highway  traffic.  During  1917  there  was  appro- 
priated for  the  improvement  of  rural  roads  $300,000,- 
000.  This  work  is  under  the  jurisdiction  of  the  Federal 
Government,  the  State  Highway  Departments,  over 
3,000  counties  in  the  various  states  and  the  innumer- 
able townships.  The  scope  of  this  brief  resume  will 
not  allow  a  discussion  of  the  methods  of  financing 
highway  improvement,  but  it  is  advisable  to  strong- 
ly emphasize  the  indisputable  fact  that  it  is  reckless 
linancing  to  construct  roadway  surfaces,  which  will 
liave  a  life  of  ten  years,   with   fifty-year  bonds. 

To-day  there  is  no  national  system  of  highways 
in  the  United  States  comparable  to  the  world-re- 
nowned national  system  of  France.  Indications  point, 
however,  to  a  rapidly  developing  sentiment  and  de- 
mand for  the  creation  of  a  system  of  interstate  high- 
ways aggregating  between  50,000  and  150,000  miles, 
which  shall  be  constructed  and  maintained  under  the 
supervision  apd  at  the  expense  of  the  Federal  Gov- 
ernment. Such  systems  of  highways  as  we  now  have 
are  practically  developed  through  the  individual  or  co- 
operative action  of  our  state,  county  and  township 
governments,  federal  aid  constituting  a  very  small 
percentage  of  the  total  amount  exjjendcd.  The  de- 
velopment of  systems  in  many  parts  of  the  United 
States  is  in  a  chaotic  condition,  due  primarily  to  lack 
of  foresight  and  wise  administration.  Kv.il  icilousii-., 
and  inefTective  laws. 

I'lfficient   and   economical     higli\wi\     nnproNcuKiu 

'President  of  the  American  Road  Builders'  Association  and  the  National 
Highwny  Traftic  Associalion,  delivered  on  November  22. 1918.  before  the  Con- 
ference on  "Modern  Methods  of  Mott^r  Transportation"  heM  under  the  aus- 
pices of  the  Colt-Stratton  Company,  \H~  Broadway.  New  York  City. 


has  been  seriously  jeopardized  in  the  United  States 
through  political  interference  and  the  placing  of  high- 
way work  in  the  hands  of  laymen  who  have  had  no 
experience  in  this  important  technical  profession.  Un- 
fortunately the  public  neither  appreciates  the  charac- 
ter of  the  duties  of  highway  officials  nor  does  it  take 
proper  interest  in  the  expenditure  of  its  funds.  The 
people  must  be  educated  with  respect  to  the  complex 
work  for  which  highway  officials  are  held  responsible 
and  the  waste  of  public  funds  directly  attributable  to 
having  highway  work  in  the  hands  of  laymen.  It 
should  be  emphasized  that  the  primary  objects  of  the 
educational  campaign  advocated  are:  First,  the  eco- 
nomical and  efficient  expenditure  of  the  millions  of 
dollars  annually  appropriated  for  highway  work;  and 
second,  the  appointment  of  members  of  the  highway 
engineering  profession  to  the  innumerable  positions 
of  responsibility  in  public  life  which  demand  the 
combination  of  administrative  ability,  honest  charac- 
ter, and  the  technical  knowledge,  training,  and  experi- 
ence possessed  by  <|uaiified  engineers. 

As  in  the  case  of  many  public  activities,  it  is  prac- 
ticable in  connection  with  this  problem  to  derive  valu- 
able suggestions  from  practice  in  foreign  countries. 
A  review  of  their  histories  indicates  that  they  have 
passed  through  the  same  transition  period  which  we 
are  entering.  In  France,  many  years  ago,  the  people 
and  the  servants  of  the  people  realized  the  advantages 
accruing  from  the  establishment  of  a  permanent  or- 
ganization of  efficient,  well-trained  highway  engineers, 
and  hence  there  was  created  the  renowned  Depart- 
ment of  Roads  and  Bridges  of  France.  Passing  across 
the  Engli.sh  Channel  we  find  similar  conditions  in 
Great  Britain.  In  order  to  secure  a  dollar's  worth  for 
every  dollar  expended  the  British  public  realized  that 
it  was  necessary  to  have  in  control  of  their  public 
works  men  trained  in  a  profession  directly  dealing 
with  every  economic  and  engineering  phase  of  public 
improvements.  It  has  therefore  inaugurated  the  prac- 
tice of  requiring  that  applicants  for  a  given  municipal 
or  county  position  shall  have  attained  the  grade  of 
member.ship  in  the  Institution  of  Civil  Engineers  of 
Great  Britain  commensurate  with  the  responsibility 
of  the  work  of  the  particular  office.  Many  leading 
municipal  and  county  positions  require  that  the  ap- 
plicant shall,  first  of  all,  hold  the  highest  grade  of 
member.ship  in  the  institution,  while  positions  in  small 
counties,  towns,  and  districts  require,  in  many  cases, 
associate  membership.  It  would  seem  desirable  in 
this  country  that  a  step  along  the  line  of  English 
j)ractice  might  be  taken  and,  in  the  case  of  positions 
of  highway  officials,  that  there  be  incorporated  in  the 
constitution  of  a  state  or  the  ordinances  of  a  city  the 
stipulation  that  the  applicant  shall  hold  a  certain 
grade  of  membership  in  the  American  Society  of  Civil 
Engineers,  and  have  had  a  certain  number  .^f  v.-ir^ 

experience  in  highway  work. 

The  problems  confronting  the  highwav  engineer 
of  to-day  are  entirely  different  from  those' which  ex- 
isted fifteen  years  ago.  At  that  time,  the  motor  ve- 
hicle was  not  a  factor.    To-day  between  five  and  six 
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million  motor  vehicles  use  our  highways,  ten  per 
cent,  of  which  are  motor  trucks.  Instead  of  constitut- 
ing practically  one  hundred  per  cent,  of  the  traffic,  as 
in  1903,  horse-drawn  vehicles  at  present  amount  to 
five  to  twenty  per  cent,  on  highways  outside  of  urban 
districts 

With  the  enormous  development  of  motor  truck 
highway  transportation,  which  this  country  is  to  wit- 
ness in  the  next  five  years,  many  established  practices 
in  highway  work  must  be  remodelled.  It  is  self-evi- 
dent that  the  increased  tonnage  will  call  for  ideal 
drainage,  strong  foundations  and  roadway  surfacings 
suitable  for  motor,  truck  traffic.  In  this  connection 
may  be  cited  the  recommendation  of  the  former  New 
York  State  Department  of  Efficiency  and  Economy, 
in  1915,  that  all  trunk  highways  should  be  built  with 
cement-concrete  foundations.  Dependent  upon  the 
amount  and  character  of  the  traffic  to  which  a  trunk 
highway  will  be  subjected  during  the  life  of  its  sur- 
face and  other  factors  influencing  its  selection,  the 
following  types  are  suitable :  Bituminous  concrete ; 
cement-concrete;  brick;  and  stone  block. 

As  of  particular  interest  to  the  advocates  of  the 
development  of  motor  truck  transportation  is  the 
present  condition  pertaining  to  the  width  of  pavements 
on  trunk  highways.  Reviewing  the  construction  of 
the  past  few  years  of  the  types  of  pavements  hereto- 
fore mentioned  used  on  trunk  highways,  it  is  found 
that  the  widths  vary  from  12  to  18  feet  with  a  few  in- 
stances of  greater  widths.  In  this  connection  it  is 
of  value  to  note  that  the  highway  committee  of  the 
American  Society  of  Civil  Engineers  recommended 
several  years  ago  that  "where  motor  truck  forms  a 
considerable  portion  of  the  total  traffic  likely  to  use 
a  highway,  the  unit  width  of  traffic  lines  should  be 
considered  as  9  or  10  feet,  instead  of  7  or  8  feet,  as 
heretofore."  Furthermore,  as  far  back  as  1908,  the 
First  International  Road  Congress,  held  in  Paris, 
adopted  this  resolution :  "There  should  be  but  one 
roadway  for  every  kind  of  vehicle,  19  feet,  8  inches 
wide  at  least."  It  is,  of  course,  well  known  that  many 
of  the  main  county  highways  of  England  have  an  im- 
proved surface  of  from  20  to  22  feet,  and  that  the 
main  trunk  highways  of  France  are  practically  24  feet 
in  width.  When  the  rapid  development  of  touring  car, 
motor  truck  traffic  and  motor  bus  routes  are  given 
consideration,  it  is  obvious  that  our  important  inter 
and  intra-state  trunk  highways  should  have  road- 
way width  of  not  less  than  20  feet. 

Other  factors  in  the  construction  of  highways, 
which  must  be  given  careful  consideration  during  the 
next  few  years,  are  strengthening  of  highway  bridges, 
grades,  location  and  alignment  of  highways,  adequate 
guard  rails,  and  uniform  highway  signs. 

The  people  of  the  United  States  are  beginning  to 
appreciate  the  fact  that  in  order  that  value  is  receiv- 
ed for  the  money  expended  in  the  construction  of  high- 
ways it  is  necessary  that  the  highways  should  be  effi- 
ciently maintained.  Some  method  must  be  devised 
by  which  the  legislatures  shall  annually  appropriate 
sufficient  funds  to  properly  and  economically  main- 
tain improved  highways.  Legislature  after  legislature 
has  followed  the  procedure  of  discounting  the  esti- 
mates submitted  by  Highway  Departments.  Hund- 
reds upon  hundreds  of  miles  of  highways  are  to-day 
improperly  maintained  due  to  lack  of  funds.  It  should 
be  borne  in  mind  that  if  maintenance  is  curtailed  in 
one  year  in  a  given  state  to  the  extent  of  $500,000, 
and  miles  of  highways  are  thereby  left  unrepaired, 
the   appropriation   required   in   the   following  year   to 


repair  the   damage   to  the   highways    not   maintained 
may  amount  to  a  million  dollars. 

It  is  of  vital  import  that  uniform  highway  traffic 
laws  should  be  placed  on  our  statutes.  Such  laws 
must  cover  the  physical  factors  and  the  operation  of 
all  types  of  vehicular  traffic.  Laws  will  be  based  on 
available  data  and  opinions.  There  are  at  present, 
innumerable  investigations  which  should  be  made  to 
ascertain  facts  pertaining  to  the  inter-relationship  of 
motor  truck  traffic  and  the  durability  and  serviceabi- 
lity of  highways.  If  highway  departments  do  not  con- 
duct such  investigations,  they  should  be  undertaken 
at  once  by  motor  truck  interests.  If  the  essential  data 
is  not  available,  naturally  traffic  laws  will  be  based 
upon  conservative  conclusions  reached  by  highway 
officials  and  members  of  our  legislative  bodies. 


The  Value  of  a  Plan 

The  Municipality  of  the  Village  of  St.  Michel  de 
Laval  failed  in  its  appeal  from  a  judgment  of  the 
Superior  Court  ordering  the  payment  of  $2,250  to 
Messrs.  Beique  and  Charton,  civil  engineers,  for 
professional  services  rendered  in  the  preparation  of 
an  official  plan  fixing  the  boundaries  of  the  munici- 
pality. Plaintiffs  claimed  by  their  action  payment  of 
a  sum  of  $2,800,  but  the  municipality  contested  the 
amount  beyond  $500. 

The  question  to  decide  was  whether  the  munici- 
pality was  right  or  wrong  in  its  contention  that  the 
plan  was  a  simple  preparation  in  accordance  with 
the  provisions  of  Article  55  of  the  old  Municipal  Code. 
The  court  of  first  instance  held  that  the  contention 
was  wrong  and  awarded  plaintiffs  $2,225,  with  costs. 

The  Court  of  Review  now  confirmed  this  judg- 
ment, maintaining  that  the  work  of  plaintiffs  had 
been  more  than  the  mere  preparation  of  a  plan.  They 
had  surveyed  the  principal  parts  of  the  municipality 
and  prepared  and  drawn  the  plan  for  the  incorporation 
of  the  municipality. 

Its  utility  did  not  end  there.  Justice  Lafontaine 
pointed  out.  "This  plan,"  he  said,  "may  be  considered 
as  the  official  plan  of  the  municipality  which,  under 
Article  554  of  the  old  Municipal  Code,  it  would  have 
a  right  to  order  made  now  that  the  municipality  is  in 
existence.  In  the  circumstances,  therefore,  it  seems  to 
this  court  that  there  is  no  error  in  the  judgment  which 
is  therefore  confirmed,  with  costs." 


It  is  understood  that  the  Dominion  Government 
has  plans  practically  completed  for  the  construction 
at  Leaside  of  terminal  buildings  and  headquarters  for 
the  Canadian  Northern  lines.  A  large  amount  of 
money  is  to  be  expended  and  employment  given  to 
many  returned  soldiers  on  this  work.  Reports  state 
that  an  effort  will  be  made  to  bring  the  district  with- 
in the  city  limits  of  Toronto,  and  that  Hon.  Frank 
Carvell,  Minister  of  Public  Works,  will  make  a  pro- 
position to  the  city  in  regard  to  the  contribution  of 
a  substantial  sum  in  lieu  of  the  taxes  to  which  the 
city  would  be  entitled.  It  is  said  that  the  Department 
of  Public  Works  and  the  Department  of  Railways 
and  Canals  are  planning  great  development  work  in 
the  district  and  it  is  the  intention  to  make  a  more 
direct  route  for  the  C.  N.  R.  trains  entering  the  city. 


Mr.  /N.  J.  Mcllhone,  Superintendent  of  Con- 
struction for  Peter  Lyall  &  Sons  Construction  Co., 
Limited,  Montreal,  died  in  Montreal  last  week,  aged 
46  years,  after  a  weeks'  illness. 
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The   Engineer's   Creed 

AGR1':AT  military  leader  once  said:     "Duty  is 
the  sublimest  word  in  the  luiglish  language." 
Hence,  the  sublimest  act  of  man  is  to  do  his 
duty,  and  the  prerequisite  of  doing  that  sub- 
limest act  is  knowing  what  duty  is. 

In  the  long  ago  children  were  taught  the  church 
catechism  and  in  that  catechism  duty  is  defined:  "What 
is  thy  duty  toward  thy  neighbor?"  "My  duty  toward 
my  neighbor  is  to  love  him  as  myself  and  to  do  unto 
all  men  as  I  would  they  should  do  unto  me."  This  de- 
finition is  followed  by  other  admirable  suggestions, 
but  taken  by  itself  it  contains  the  germ  of  true  ethics; 
as  the  oak  springs  from  its  germ,  the  acorn,  and  be- 
comes one  of  the  noblest  trees  of  the  forest,  so  from 
this  ethical  germ  a  code  expands  to  guide  and  direct 
both  professional  and  lay  people. 

Moses  brought  down  from  Mount  Sinai  the  tables 
upon  which  were  writ  the  ten  commandments ;  eight 
of  these  are  prohibitive  and  begin  "Thou  shalt  not," 
and  their  observance  is  wholesome  to-day  as  when 
they  were  revealed  to  the  tribes  of  Israel  as  they  wan- 
dered in  the  wilderness.  They  designate  the  harm 
that  one  must  not  do  to  his  fellow  man,  but  do  not 
suggest  the  good  that  one  may  do  for  or  to  him.  Af- 
ter the  promulgation  of  the  Decalogue  fifteen  years 
elapsed  before  the  good  Samaritan  answered  for  all 
time  the  question,  "Who  is  my  neighbor?"  From 
"wells  of  ancient  inspiration"  we  draw  many  undying 
truths  and  none  of  these  is  truer  than  this:  "No  man 
liveth  unto  himself."  The  fact  of  being  a  man  estab- 
li.shes  kinship  to  the  human  family,  and  utter  isolation 
from  all  of  the  members  of  that  family  is  impossible. 
The  debt  of  service  is  a  debt  of  honor,  and  how  best 
to  discharge  that  debt  should  be  the  desire  and  the 
effort  of  every,  honorable  man. 

This  being  true  why  should  engineers  need  niorc 
than  the  common,  everyday  ethics  of  right  living 
which  are  applicable  to  every  avocation,  calling,  or 
profession  ? 

The  honesty  which  is  unswerving. 
The  truthfulness  which  abhors  a  lie. 
The  helpfulness  which  lightens  the  burdens  of  life. 
The  human  sympathy  which  gladdens  aching  hearts. 
The  honor  which  scorns  to  take  a  mean  advantage. 
The  courage  which  always  dares  to  do  right,  and 
The  courtesv  of  kindliness. 

These  are  the  branches  which  the  germ  of  ethics 
sends  out. 

The  engineer  has  obligations ;  a  few  of  which  may 

be  referred  to. 

In  accepting  an  engagement  in  any  field  of  ser- 
vice in  which  he  has  not  already  proven  his  attain- 
ments to  be  equal  to  the  task,  he  should  be  frank  with 
his  client  and  state  just  what  his  previous  experience 
has  been  and  give  the  reasons  which,  in  his  judgment, 
justify  his  undertaking  the  contemplated  work.  Many 
a  man  has  had  resi)onsibilities  thrust  upon  him  by 
clients  who,  though  fully  aware  of  his  lack  of  previous 
experience  in  the  field  which  they  wished  him  to  en- 
ter recognized  in  him  resourcefulness,  good  judgment, 
industry,  and  frank  honesty,  which  they  believed  fit- 
ted him  to  carry  the  new  responsibility  to  a  successful 
i.ssuc ;  and  not  often  has  he  failed. 

The  engineer,  in  responsible  charge  of  construction 

•From  the  report  before  the  American  Association  of  Enstneors.  Chicago. 


work  which  is  being  done  by  a  contractor,  individual 
or  firm,  at  once  exercises  two  functions,  one  requiring 
engineering  knowledge,  skill  and  experience;  the  other 
judicial  fitness.    He  becomes  the  arbiter  between  the 
principal,  man,  firm  or  corporation  for  whom  the  work 
is  being  done  and  whose  money  is  paying  for  it,  and 
the  contractor  who  is  doing  the  work.    He  must  be  a 
just  judge,  executing  righteous  judgment  between  the 
parties- to  the  contract,  without  fear  or  favor.    The 
fact  that  his  client,  the  principal  or  first  party  to  the 
contract,  pays  him  must  not  have  the  value  of  a  penny- 
weight in  tipping  the  scale  in  favor  of  the  source  of 
his  income.  The  engineer  owes  his  client  an  allegiance 
demanding  intelligent,  conscientious,  and  diligent  ser- 
vice.   That  he  owes,  but  his  debt  demands  for  its  li- 
quidation no  act,  no  word  which  would  compromise 
his  integrity  or  offend  his  sense  of  justice  and  right. 
The  engineer's  obligation  to  serve  is  not  limited 
to  the  duties  for  which  he  is  paid ;  he  owes  it  to  his 
equals  in  service,  to  his  subordinates,  and  to  the  pub- 
lic at  large.    His  equals  are  his  brothers  with  whom 
he  should  share  his  knowledge  and  experience,  should 
they  seek  it.    His  subordinates  should  find  in  him  the 
help  of  good   example;  the  friend   with   whom   they 
may  take  counsel,  and  the  mentor  who  will  impart  of  • 
his  knowledge  of  life,  of  men,  and  things,  to  aid  them 
in  shaping  their  conduct  and  their  purpose. 

To  the  public  at  large,  he  owes  good  citizenship. 
With  every  other  citizen  he  sharea  responsibilities  for 
government,  civic,  state,  and  national,  and  his 
efforts  should  be  to  make  government  good.  He  can- 
not hold  himself  aloof  from  those  activities  which  our 
form  of  government  imposes  upon  those  who  live 
under  it,  and  escape  responsibility  for  its  shortcom- 
ings and  its  failures.  If  an  unworthy  man  represents 
him  in  any  governing  body,  he  shares  that  unworthi- 
ness  unless  he  exercised  the  right  and  duty  of  good 
citizenship  and  tried  to  put  a  good  man  into  the  office 
that  the  weak  or  bad  man  holds.  "They  also  serve 
who  only  stand  and  wait"  may.  be  true  of  those  who 
through  misfortune  are  cut  off  from  life's  activities, 
but  the  saying  does  not  apply  to  any  live  engineer. 
"He  must  be  up  and  doing."  He  must  keep  his  mental 
equipment  as  fit  for  service  as  the  soldier  keeps  his 
arms,  and  the  guiding  motives  of  his  life  true,  lest 
they  fail  him  when  the  hour  of  trial  comes. 

Moreover,  an  engineer  owes  a  professional  obliga- 
tion to  the  public  by  reason  of  his  special  training 
along  technical  lines.  Therefore,  he  should  use  his 
knowledge  and  experience  to  promote  the  general 
welfare  by  every  means  in  his  power.  He  stands  upon 
the  watch  tower  of  progress  to  warn  against  danger 
and  to  show  the  way  to  better  methods  in  dealing  with 
problems  of  engineering.  He  should  stand  against  the 
individual  or  group  of  individuals  who  try  to  exploit, 
for  their  own  profit  or  advantage,  forces  of  nature 
which  belong  to  the  nation,  the  state  or  the  munici- 
pality, without  making  a  just  return  therefor  to  the 
rightful  owners  of  the  potentiality. 

Wherefore  should  an  organization  of  honorable 
men  present  a  code  of  ethics  when  each  carries  in  his 
own  mind  and  heart  rules  of  right  living  and  honor- 
able action? 

It  is  "Lest  we  forget." 

The  law-abiding  are  not  conscious  of  the  restraints 
of  the  law,  but  the  lawless  are  made  to  feel  its  power. 
.\  code  of  ethics  accepted  by  the  great  body  of  pro- 
fessional men  is  the  declaration  of  their  faith,  the  chart 
by  which  they  direct  their  course  in  the  voyage  of  life. 
To  this  chart  one  who  is  in  doubt  may  turn  for  sug- 
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gestion  as  to  the  right  course  in  any  time  of  perplex- 
ity and  by  the  principles  laid  down  in  this  chart  trans- 
gressors will  be  judged  and  disciplined  by  their  fel- 
lows. 

The  Code 

Any  code  of  ethics  must  be  predicated  upon  the 
basic  principles  of  truth  and  honesty.  "Whatsoever 
things  are  true,  whatsoever  things  are  honest,"  are  the 
things  for  which  engineers  must  contend. 

An  engineer  may  not  "go  beyond  and  defraud  his 
brother"  by  any  underhanded  act  or  method.  He  may 
not  do  or  say  anything  which  will  injure  his  brother's 
reputation  or  his  business  for  the  purpose  of  securing 
his  own  advancement  or  profit.  This  admonition 
carries  with  it  no  obligation  to  refrain  from  telling 
known  and  absolute  truth  about  an  unworthy  brother, 
as  a  protection  to  others,  but  the  truth  so  told  must 
be  such  as  can  be  substantiated,  and  he  who  tells  it 
must  have  the  courage  which  will  not  shrink  from 
the  consequences  of  his  telling. 

The  engineer  owes  his  client  allegiance  demanding 
his  most  conscientious  service.  But  conscientious  ser- 
vice to  the  client  must  never  entail  a  surrender  of  per- 
sonal convictions  of  truth  and  right. 

An  engineer  who  receives  compensation  from  an 
employer  may  not  receive  gift,  commission,  or  re- 
muneration of  any  kind  from  a  third  party  with  whom 
he  does  business  for  that  employer. 

An  engineer  seeking  to  build  up  his  business  may 
not  resort  to  self-laudation  in  advertising.  He  may 
state  briefly  the  lines  of  work  in  which  he  has  had  ex- 
perience and  enumerate  responsible  positions  which 
he  has  held  and  give  his  references. 

An  engineer  who  employs  others,  either  in  his  own 
service  or  in  that  of  the  client  who  employs  him,  should 
recognize  in  his  relationship  to  them,  an  obligation  of 
exemplary  conduct,  of  helpfulness,  and  personal  in- 
terest in  those  with  whom  he  is  thus  brought  in  con- 
tact, and  he  should  discharge  such  obligation  tact- 
fully and  kindly. 

The  honor  of  the  profession  should  be  dear  to  every 
engineer  and  he  should  remember  that  his  own  char- 
'  acter  and  conduct  reflect  honor,  or  the  reverse,  upon 
the  profession. 

If,  then,  he  so  lives  that  his  own  honor  shall  never 
be  smirched  by  his  own  act  or  omission,  he  will  thus 
maintain  the  honor  of  the  organization  to  which  he 
belongs. 

The  question  of  erecting  a  bridge  across  the  Nia- 
gara River  as  a  connecting  link  between  Canada  and 
the  States,  in  the  vicinity  of  Bufifalo,  which  has  been 
forgotten  in  the  urgency  of  war  effort  during  the  past 
four  years,  was  again  revived  at  a  recent  meeting  of 
the  Buffalo  Engineers'  Society.  No  definite  project 
was  advanced  at  this  meeting,  but  a  general  discus- 
sion of  great  bridge  spans  in  America  was  presented 
by  Mr.  Frank  W.  Skinner,  C.E-.,  of  New  York.  His 
lecture  was  illustrated  by  slides  showing  views  of  the 
structures  at  Niagara  Falls,  Quebec  and  New  York, 
both  completed  and  during  course  of  erection.  Mr. 
Skinner  said  there  were  three  possibilities  for  long 
span  bridges  shown  at  the  various  crossings  of  the 
Niagara  Gorge.  These  were  the  suspension  bridge, 
the  cantilever  bridge  and  the  steel  arch  bridge.  Of 
these,  he  considered  the  best  for  long-span  construc- 
tion would  be  the  suspension  bridge. 


The  Prevention   of   Longitudinal   Cracks   in 
Hard  Surfaced  Pavements 

By  Wm.  C.  Perkins 

CAN  longitudinal  cracks  in  hard-surfaced  pave- 
ments be  prevented  ?  Many  brick  and  con- 
crete pavements,  especially  in  northern  lati- 
tudes, develop  unsightly  cracks  along  the 
centre  line  of  the  pavement,  which  mar  otherwise  good 
pavements.  These  cracks  may  not  lessen  the  durabil- 
ity of  the  pavement,  and  they  are  easily  taken  care  of 
at  small  expense;  but  they  are  defects  which  we 
should  endeavor  to  overcome  by  improved  construc- 
tional methods. 

The  study  of  longitudinal  cracks  in  hard-surfaced 
pavements  has  evolved  several  theories  of  causes.  The 
generally  accepted  theory  is  that  of  pressure  exerted 
against  the  under  side  of  the  artificial  foundation  by 
the  freeing  of  water  in  the  underlying  subgrade.  Un- 
doubtedly other  conditions,  such  as  traffic  or  soft  sub- 
grade,  might  be  either  an  efficient  or  a  contributory 
cause  of  cracking;  but  in  my  opinion  90  per  cent,  of 
longitudinal  cracks  are  the  result  of  frost  heavage. 

How  can  this  frost  action  be  prevented?  We  have 
said  in  the  past,  "Drain  !  drain  !  drain  !  and  more  drain  ! 
Keep  the  subgrade  dry" ;  and  in  our  endeavors  to  keep 
subgrades  thoroughly  dry  we  have  cross-drained, 
drained  longitudinally,  herringbone  drained  and  drain- 
ed the  taxpayers'  pockets,  yet  we  have  longitudinal 
cracks,  many  times  directly  over  our  elaborate  sy.stem 
of  drainage. 

Underdrainage  is  unquestionably  advantageous  in 
lowering  the  water  table,  but  present  methods  fail  to 
keep  subgrades  dry,  particularly  in  clay  soils  and  in 
soils  susceptible  to  capillarity.  While  our  present 
drainage  system  does  not  prevent  cracks  due  to  frost 
action,  it  does  tend  to  prolong  the  life  of  pavements. 
Nevertheless,  in  spite  of  drains  a  certain  amount  of 
water  reaches  the  subgrade  underlying  and  supporting 
the  artificial  foundation,  and  successive  freezing  and 
thawing,  especially  in  the  early  spring  of  the  year, 
causes  upheaval  of  the  subgrade.  As  explained  in  a 
recent  article  printed  in  certain  engineering  journals, 
as  the  pressure  cannot  go  downward  on  account  of 
the  frozen  ground,  it  must  extend  upward.  This  up- 
ward thrust  breaks  the  pavement. 

We  do  not  know  exactly  how  the  pressure  acts ; 
we  have  not  enough  data  on  the  subject  to  warrant 
positive  conclusions.  Undoubtedly,  after  the  war, 
when  engineers  will  have  more  time  for  research  work, 
tests  will  be  made  to  determine  exactly  how  the  up- 
ward pressure  acts  and  how  the  resultant  forces  are 
distributed  through  the  pavement.  All  we  really 
know  now  is  the  result — a  pavement  cracked,  usually 
along  or  near  the  centre. 

Evidently  the  remedy  must  be  found  in  a  founda- 
tion design.  Can  we  construct  a  foundation  which  will, 
either  directly  or  in  some  measure,  overcome  the  de- 
structive action  of  frost? 

As  a  means  of  accomplishing  this  purpose  I  sug- 
gest a  foundation  constructed  as  follows : 

Upon  the  earth,  or  prepared  subgrade,  lay  a  course 
of  two-duct  tile  4-in.  in  height,  outside  measurement. 
The  surface  measurements  could  be  any  standard  size, 
but  I  would  suggest  8}4  in.  wide  by  12  in.  long.  They 
may  be  made  of  any  desired  material,  such  as  concrete, 
vitrified  shale  or  clay,  and  of  any  shape  or  form. 

Complete  this  foundation  with  2  or  4  in.  of  concrete 
or  other  suitable  material.    We  have  then   prepared 
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a  6  to  8-in  foundation  uijon  which  to  place  our  wearing 
surface  of  any  standard  paving  material— brick,  block, 
concrete  or  bituminous. 

By  the  use  of  the  tile  in  the  artificial  foundation, 
we  endeavor  to  minimize  the  force  of  the  upward  pres- 
sure of  a  frozen  subgrade. 

(1)  The  tile  acts  as  a  non-conductor  of  heat  be- 
tween the  ground  and  the  paving;  the  air  within  the 
ducts  of  the  tile  serving  as  a  non-conductor  prevents 
the  extreme  cold  or  frost  from  penetrating  through 
the  pavement  of  the  sub-grade,  and  also  prevents  the 
escape  of  heat  from  the  earth.  In  many  sections  this 
type  of  construction  may  prevent  actual  freezing  of 
the  subgrade,  while  in  extreme  northern  sections  it 
will  materially  reduce  the  freezing. 

(2)  When  the  earth,  or  subgrade,  does  freeze, 
notwithstanding  the  heat  insulation  of  the  itile,  the 
force,  or  explosion,  will  be  compensated  by  the  air 
space  and  not  be  transmitted  to  the  ])aving  above.  In 
case  the  tile  be  too  strong  to  break  under  pres.sure  of 
a  frozen  subgrade,  the  bottom  of  the  tile,  under  the  air 
spaces,  could  be  "scored,"  thus  providing  a  weak  spot 
to  break  under  this  upward  pressure.  The  superfound- 
ation  and  the  wearing  surface  would  be  sufficiently 
strong  to  bridge  over  the  breakage  of  the  bottom  of 
the  tile  under  the  air-space  sections,  since  the  walls 
and  ])artitions  of  the  tile  would  remain  intact  and 
would  afford  ample  support  to  the  superfoundation. 

(3)  The  tile  would  also  act  as  drains  to  carry  off 
any  ground  water  or  water  drawn  into  them  by  capil- 
lary action,  thus  lessening  the  hazard  of  cracking  due 
to  the  upward  force  exerted  by  frost  in  the  subgrade. 

The  tile  may  be  laid  longitudinally,  transversely  or 
diagonally,  the  water  would  be  carried  to  the  curb  or 
edge,  v/here  it  could  be  taken  care  of  by  means  of 
longitudinal  drain  or  French  drains  of  gravel  or  stone. 
If  the  tile  were  laid  longitudinally  the  water  could  be 
taken  care  of  at  regular  intervals  by  cross-drains  of  tile 
or  by  French  drains  of  gravel  or  stone.  The  grade 
and  cross-section  of  the  improvement  would  deter- 
mine these  details. 

It  is  difficult  to  estimate  comparative  prices  in  these 
abnormal  times,  but  basing  estimates  on  available 
data,  the  4-in.  tile  should  not  cost  more  than  4  in.  of 
concrete,  in  place,  and  if  constructed  as  suggested,  the 
tile  and  concrete  foundation  should  be  able  to  carry 
at  least  the  same  load  as  if  the  foundation  were  entire- 
ly of  concrete  or  of  a  material  of  equal  load  bearing 
strength. 

The  type  of  foundation  I  have  suggested  as  a  means 
of  preventing  longitudinal  cracking  of  hard-surfaced 
pavements  is  the  result  of  study  and  experience,  and 
while  it  has  not  been  subjected  to  the  final  test  of 
practical  service  under  all  kinds  of  climatic  and  traffic 
conditions,  I  have  sufficient  faith  in  its  utility  for  the 
l)urpose  designed  to  have  the  type  of  construction  pro- 
tected by  patent. 

The  tentative  programme  of  the  meeting  of  the 
War  Service  Committee  of  the  National  Federation 
of  lUiilding  Industries,  which  will  be  held  in  the 
Hotel  Traymore.  Atlantic  City,  December  6-7-8.  is 
announced.  Among  the  committees  which  it  is  pro- 
posed to  appoint  are  the  following:  Returned  Sol- 
diers' Committee ;  Own  Your  Own  Home  Commit- 
tee; Committee  on  Finance;  Committee  on  Materials 
and  Trans)iortation ;  Committee  on  Commercial  Ar- 
bitration ;  Committee  on  Business  Ethics  and  Prac- 
tice ;  Labor  Committee ;  Referendum :  Washington 
Representation  and  Executive  Committee. 


Croydon  and  Wolverhampton   Sewajje    Dis- 
posal Experiments* 

Croydon  ICxperiments. — In  connection  with  the 
(juestion  of  utilization  of  sewage  to  the  best  advant- 
age, some  interesting  work  has  been  done  at  Croydon 
sewage  farm  during  the  last  two  years  by  Mr.  J.  E. 
Farmer,  F.C.S.  The  policy  adopted  there  is  based  on 
the  principle  that  the  solid  matter  in  sewage  deposits 
more  nitrogen  than  mineral  fertilizers.  This  being 
so,  the  soil  new  to  sewage  treatment  would  have  a 
balance  of  mineral  salts,  and  with  the  help  of  nitro- 
genous manure  would  produce  heavy  crops  at  first. 
If,  however,  owing  to  the  long  continued  aj)plication 
of  sewage,  the  nitrogen  is  added  at  a  greater  rate 
than  its  depletion  by  cropping,  and  without  a  corres- 
ponding increase  of  the  mineral  matters,  which  are 
also  depleted  by  cropping,  the  soil  eventually  becomes 
out  of  balance  for  heavy  crop  production.  The  opera- 
tions at  Croydon  which  consisted  of  the  application  of 
artificial  fertilizers,  lime,  basic  slag,  etc.,  in  order  to 
restore  this  balance,  resulted  in  doubling  the  yield, 
and  have  been  financially  successful.  I  believe  this  is 
the  first  sewage  farm  where  a  systematic  and  scienti- 
fic use  of  artificial  fertilizers  has  been  tried  to  restore 
the  balance  of  mineral  and  nitrogenous  matters  in  the 
soil. 

Experiments  at  Wolverhampton.  —  Experiments 
have  been  carried  out  recently  by  Mr,  Wm.  ClifTord, 
M.  Inst.  C.  E.,  of  Wolverhampton,  in  order  to  deter- 
mine the  type  of  tank  best  adapted  for  sedimentation 
of  sewage,  and  to  prevent  the  short  circulating  and 
eddies  which  all  who  have  tried  by  means  of  a  color 
test  to  time  the  passing  of  a  liquid  through  a  tank 
have  no  doubt  observed.  The  underlying  principle 
of  Mr.  Clifford's  experiment  is  to  dissipate  the  energ>- 
of  the  incoming  sewage,  and  bring  it  to  rest  in  the 
shortest  possible  time,  to  prevent  eddies,  and  to  en- 
sure that  all  the  sewage  received  into  it  should  remain 
for  an  equal  period  of  time  in  the  tank.  The  large 
number  of  exhaustive  experiments  carried  out  were 
of  remarkable  interest,  and  resulted  in  the  design  and 
construction  of  the  sedimentation  tank  used  in  connec- 
tion with  the  activated  sludge  system  at  Withington, 
Manchester,  which  so  admirably  fulfills  these  func- 
tions, notwithstanding  the  fact  that  activated  sludge 
contains  much  flocculent  matter,  and  is  particularly 
sensitive  to  any  variation  of  rate  of  flow,  or  increased 
velocity  due  thereto.  Briefly  described,  this  tank  is 
of  the  Dortmund  type,  its  essential  feature  being  in 
the  method  of  feeding  adopted.  The  sewage  passing 
down  a  central  pipe  is  discharged  into  a  circular  vessel 
of  somewhat  larger  diameter.  Outside  this  a  guard 
chamber  is  constructed,  the  dimension>  of  the  tank, 
the  vessel  and  the  guard  chamber  are  so  proportioned 
that  eddies  are  prevented,  and  the  energy  of  the  in- 
coming sewage  is  effectually  dissipated. 


The  Northern  Construction  Co.  have  completed 
work  on  the  section  of  the  P.  G.  E.  Ry.  extension  be- 
tween Clinton,  B.C..  and  59-Mile  House,  and  are  now- 
laying  track  from  59-Milc  House  to  a  point  6  miles 
north  of  Horse  Lake  Summit.  When  this  is  completed 
track-laying  will  be  suspended  for  the  balance  of  the 
winter,  but  operations  will  be  carried  on  in  deepening 
cuts.  Steam  shovels  will  be  kept  at  work  throughout 
the  winter. 

•Prom  the  presidenliAl  address  of  Mr.  Edward  Wilcos  to  tli«  AMocJatfcm 
of  Managers  of  Sewaee  Disposal  Works. 


Contracts  Department 

News    of    Special    Interest   to   Contractors,   Engineers,    Manufacturers    and 

Dealers  in  Building  Supplies 


Waterworki,  Sewerage   and 
Roadways 

Batiscan,   Que. 

Department  of  Public  Works,  Otta- 
wa, contemplate  i  construction  of  sea 
wall  2,000  feet  long  from  Leboeuf  wharf 
to   property   of  J.    Leveille. 

Orillia,  Ont. 

James,  Loudon  &  Hertzberg,  Ltd., 
Consulting:  Engineers,  Toronto,  have 
been  employed  by  the  Town  Council  to 
make  a  road  survey  of  the  Town,  pre- 
paratory to  the  letting  of  contracts  for 
some   five   miles   of   pavement   next  year. 

Pembroke,  Ont. 

By-law  will  be  submitted  for  raising 
of  $50,000  for  construction  of  waterworks 
costing  $42,000  for  Town  Council.  En- 
gineer,  W.  J.   Moore. 

Sarnia,  Ont. 

By-law  is  to  be  submitted  in  Janu- 
ary for  construction  of  24  in.  intake 
pipe  in  ninety  tons  of  cement  costing 
$10,000,  also  building  of  screens  and 
pump  house,  and  installatiori  of  motor 
driven  sludge  pump.  Engineer,  H.  F. 
Hall. 

Squamish,    B.C. 

Department  of  Public  Works,  Victoria, 
contemplates  improvements  to  water- 
works system.  Engineer,  A.  E.  Fore- 
man,  Victoria. 

Toronto,  Ont. 

York  Co.  Highway  Commrs.  contem- 
plate expending  $300,000  for  good  roads 
during  1919.  Engineer,  E.  A.  James,  57 
Adelaide  E. 

CONTRACTS  AWARDED 
Cap  De  La  Madeleine,  Que. 

1^2  miles  of  water  and  sewer  pipes  to 
reach  buildings  now  under  construction 
for  St.  Maurice  Paper  Co.:  General 
contractor.  La  Cie  D'Aqueduc  De  Cap 
De  La  Madeleine. 

Steveston,  B.  C. 

Work  is  to  start  for  protective  works 
for  Department  of  Public  Works.  Ot- 
tawa: General  contractor,  Hodgson  & 
King,   626,  Pender   St.   W..   Vancouver. 


Railroads,  Bridges  and  Wharves 

Arnprior,  Ont. 

Department  of  Public  Works.  Otta- 
wa, contemplate  construction  of  wharf 
and  dock. 

Notniningue,   Que. 

One  mile  of  track  has  been  laid  for 
narrow  gauge  railroad  seven  miles  long, 
costing  $35,000  for  Eugene  Patenaude. 
Engineer,  Mr.  Beique.  C.L,  120  St, 
James   St.,   Montreal. 

North  Vancouver,  B.  C. 

City  Council  contemplate  construction 
of  dry  dock  and  repairs  to  bridge.  Clerk, 
R.  F,  Archibald, 


Prince  Rupert,  B.C. 

Tenders  are  being  received  by  minis- 
ter, Hon.  Dr.  King,  until  noon,  Decem- 
ber 10th,  for  Cow  Bay  Launch  Harbor 
protection  work  for  Department  of  Pub- 
lic  Works,   Victoria. 

Salmon  River,  B.C. 

Tenders  are  being  receivei^jjlj^  minister, 
Hon.  Dr.  King,  until  noon'  December 
13th,  for  two  bridges,  one  at  Sacks 
Crossing  and  other  at  Second  Crossing, 
for  Department  of  Public'  Works,  Vic- 
toria. 

Three  Rivers,  Que. 

Three  Rivers  Shipyard  Ltd.,  570  Notre 
Dame  St.,  contemplate  construction  of 
three  piers  costing  $15,000.  Engineer,  H. 
L.   Clifford, 

Trenton,   Ont. 

Tenders  close  December  14th  for  re- 
moval of  old  piers  and  construction  of 
seven  new  concrete  piers  for  bridge  at 
Trent  River  crossing  near  Glen  Rose 
for  C.  N.  Rly.  Engineer,  A.  F.  Stewart, 
68   King  E,,   Toronto. 

Vancouver,   B.  C. 

Tenders  will  be  called  shortly  for 
erection  of  transfer  slip,  west  of  pier  A, 
costing  $60,000  for  C.  P.  Rly.  Gen, 
Supt.,  F.  W.  Peters. 

Board  of  Harbour  Commissioners,  712 
Pender  St,  W.  contemplates  construction 
of  terminal  railway  to  connect  Govern- 
ment wharf  with  C.  N.  R.  or  Gov't.  Rly. 
System. 

Yahk,  B.C. 

Plans  are  in  progress  for  extensive 
railway  developments  for  'C.  P.  Rly.. 
Montreal,  Que.  Twelve  mile  branch  of 
railway  will  be  built  from  here  to  Mea- 
dow Lake, 

CONTRACTS  AWARDED 
Hamilton,  Ont. 

Addition  to  dock  costing  $20,000  for 
City  Council:  General  contractor,  Cana- 
dian Engineering  &  Contracting  Co.. 
Depew  St, 

Quebec,  Province  of 

Repairs  to  Matanedia  bridge  for  De- 
partment of  Public  Works,  Ottawa: 
General  contractors,  John  C.  McT.,ean 
and  Jas.  A,   Reid,   Charlo  Station.   N.B. 

Vancouver,  B.  C. 

Extension  to  wharf  for  Defiance  Pack- 
ing Co..  510  Hastings  St.  W. :  General 
contractor.  Eraser  River  Pile  Driving 
Co..    Front    .St..    New   Westminster. 


Public  Buildings.  Churches 
and  Schools 

Alberta,   Province  of 

The  Architectural  Department  has 
prepared  three  tvpes  of  plans  for  hospi- 
tals, and  the  following  places  consider 
erection:  Bassano,  Big  Vallev.  Bow  Isl- 
and. Cardston.  Coronation.  Drumheller, 
Hanna,     Innisfail,     Innisfree.     Islay,     La- 


combe,  MacLeod,  Olds,  Stettler,  Taber. 
Architect,  R.  P.  Blakey,  Parliament 
BIdgs.,   Edmonton. 

Burlington,   Ont. 

Tenders  are  being  received  by  R.  C. 
Desrochers,  secretary  of  Department  of 
Public  Works,  Ottawa,  until  noon,  De- 
cember 6th,  for  construction  of  active 
treatment  ward  in   military  hospital. 

Ganges,  B.  C. 

Tenders  are  being  received  by  Minister, 
Hon.  Dr.  MacLean,  for  erection  of 
"Ganges"  school  for  Department  of  Pub- 
lic Works,  Victoria.  Architect,  A.  E. 
Foreman,  Victoria. 

Hamilton,  Ont. 

Tenders  will  be  called  shortly  by 
architect.  F.  W.  Warren.  Bank  of  Ham- 
ilton Bldg.,  for  erection  of  two  storey, 
brick  church  costing  $15,000  for  Eben- 
ezer  Hall,  Barton  &  Ruth  Sts. 

Kingston,  Ont. 

Tenders  are  being  received  until  De- 
cember 9th  for  construction  of  one- 
storey,  frame  T.  B.  pavilion  for  Depart- 
ment of  Public  Works,  Ottawa.  Archi- 
tect, R.  C.  Wright,  Robinson  Bldg.,  Ot- 
tawa, 

Mannville,  Ont. 

Tenders  are  being  received  by. sec. - 
treas.,  G.  M  .Cundal,  until  noon,  Decem- 
ber 10th,  for  erection  of  municipal  hos- 
pital  for   District   of   Mannville. 

Regina,   Sask. 

The  Commissioners  of  the  City  have 
appointed  special  committee  to  consider 
erection  of  auditorium,  comfort  station, 
police  station  and  bridge  or  subway  on 
Hamilton  St.,  also  repairing  wooden 
water  mains  in  various  parts  of  city 
with  cast  iron  pipe  and  extension  of 
sidewalk   system. 

South  Vancouver,  B.C. 

Municipality  contemplate  addition  and 
alterations  to  fire  hall  costing  $4,000. 
Commissioner,  F.  J.  Gillespie. 

Toronto,   Ont. 

Separate  School  Board  has  considered 
proposal  to  issue  debentures  for  erec- 
tion of  schools  in  five  parishes.  Secretary, 
T.   G,   Hall,  65   Bond  St. 

St.  Monica's  Anglican  Church  con- 
templates erection  of  church.  Pastor, 
Rev,    Robt.    Gay.   88   Prust   Ave. 

Vancouver,  B.  C. 

Dominion  Government  will  vote  large 
sum  at  next  session  for  port  development 
work  including  the  erection  of  buildings. 
Owners.  Dominion  Government  and 
Harbour  Commissioners,  712  Pender 
St.  W. 

Victoria  and  Saanich,  B.  C.| 

Victoria     and     Saanich     Councils     con- 
template    public     recreation     park  with 
buildings, 
Wadena,   Sask. 

Rural  municipalities  of  Kelvington, 
R,    M,    No    366,    Sasman,    Lakeview   and 
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f-  ■  .  i  ^^^  MTAKiww  IBM  ^  was  in  business  for  the  purpose  of  putting  something 
^^  ^  _  M^mil^  ^hm  I  M^\^^  _M  ^^^^^  somebody.  In  no  other  business  is  it  true  that 
•  ^X*^||T^1  I  1%I^^*^\1^^I  there  is  a  buyer,  a  seller  and  a  watch  dog.  The  archi- 
ll III  I  I  U^^^  I  iV'^^tJI  11  ^^^^  ^^^  "  I"'^^^  '"  ^^'^'  ''"''"I'n^?  ^vorld.  His  proper 
mX^*»*'*  M,  V  ^^*  ^*  sphere  is  to  plan  a  building  and  see  that  the  plan  is 
^^^p  t|  •_«.  D/a^ri^lir  executed:  It  should  not  be  to  watch  for  crooked  work, 
^  L#llxmCCrillx    KCVICW         ■  to  count  the  sacks  of  cement  used  and  then  accuse  ef 

intent.    In  many  instances  the  builder  is  at  the  mercv 

Published  Each  Wednesday  by  "^  V^^**^!;  '^''?  authorized  by  that  builder  in  the  specl. 

T  u  A  XT    f  T\>ii'rn>r»  ncations  he  signs,  to  tell  hmi  how  to  proceed  m  the 

HUGH   C.   MACLEAN,  LIMITED  work  of  construction.     Such  a  procedure  is  an  insult 

HUGH  C.  MacLEAN,  Winnipeg,  I'residcnt  to  the  profession.     It  could  not  occur  in  a  profes.sion 

THOMAS  S.  YOUNG,  General  Manager.  that  had  standing.    It  occurs  to  builder??  becau.se  of  the 

HEAD  OFFICE    -    ■Ml  Adelaide  Street  West,  TORONTO  supposition  that  the  owner  or  one  of  his  clerks  knows 

Telephone  A.  2700  more  about  the  erection  of  the  building  than  does  the 

— — '  contractor.    Besides,  in  the  opinion  of  many,  most  con- 

MONTREAL  -  Telephone  Main  3299  -  119  Board  of  Trade  tractors  are  crooked,  .so  there  you  have  the  -tniifllnir 

WINNIPEG  -  Tel.  Garry  856  -  Electric  Railway  Chambers  of  the  profes.sion. 

VANCOUVER     -     Tel.  Seymour  2013     -     Winch  Building  .\nother   serious   ill   of   the   profession    i-    uiai    iiu- 

NEW  YORK  -  Tel.  3108  Beekman  -  1123  Tribune  Building  contractor's  compensation  is  often  too  .small  in  com- 

CHICAGO   -  Tel.  Harrison  5351   -   1413  Gt.  Northern  Bldg.  parison  with  other  businesses  or  professions.    True,  in 

LONDON,  ENG.    -    -  • 16  Regent  Street  S.W.  the  past  were  many  days  of  big  profits,  but  these  are 

; things  of  the  pa.st. 

SUBSCRIPTION  RATES  Contractors  give  the  impression  of  being  poor  busi- 

Canada  and  Great  Britain,  $2.00.     U.  S.  and  Foreign,  .$3.00.  n^g,^  men  in  that  they  sign  contracts  that  are  eminently 

Single  copies  10  cents. unfair,  that  have  been  devised  without  repre.sentation 

Authorized    by   ,.,e    Pos.ma.t.r    General    for    Canada,    for    transmission  "^    ^^^    contractor's    interests,    that    place    them    at    the 

as  second  class  matter.  tiicrcv  oi  a  third  party  nired  and  paid  by  the  owner. 

,u.i,^r:^\-:  n<^TAul''Zro^^^^^^^  "•  ^hey  have  done  so  without  protest,  with  the  excuse 

that  if  they  didn  t  accept  the  work  on  that  basis,  a 

Vol.  33  Deceraber  ii,  ipiS  No.  50  competitor  would.     Contracts  often   specifically  state 

-  ^~~  ~  that  written  orders  must  be  received  for  any  alterations 

Principal   Contents  "  >i^<  and  extras,  and  many  a  dollar  is  lost  by  failing  to  com- 

Kditorial '•''•'■  I'ly  with  those  terms.     The  builder  uncovers  tnistakes 

Reinforced   Concrete    for   the   Construction    of   Ocean-  i"  plans  and  then  is,  almost  invariably,  the  goat. 

Going  Steamships  '. 977  The  business  savors  too  much  of  a  "gamble,  and  too 

The   Canadian   Northern  Tunnel   at    Montreal 984  little  of  the  scientific  cost  analysis.     Until  we  get  the 

Factory  Stairs  and  Stairways 985  gambling  out  and  real  cost  .systems  in,  bankruptcies 

The  Growing  Use  of  Pulverized  Coal 988  which  are  a  constant  source  of  injury  to  the  profession. 

The  Immediate  Future  of  Building  in  Canada 990  will  continue. 

Toronto  Building  Prospects 992  -p,^p  ijujijers'  craft  is  the  oldest  in  the  world.     It 

Mainly  Constructional 992  |jega„  ^^hen  man  fir.st  built  for  himself  a  shelter  in  the 

— — trees.    Therefore  builders  should  be  justified  in  taking 

A  New  Era  for  the  Builders  of  Canada  ^^J'^'^l  ''V/^f^r^*^'"'""-,   ^^"'l^^'\^s  [^  a  real  inan's 

game  and  it  takes  a  real  man  to  play  it  successfully. 

THE   recent   conference   held    in    Ottawa,   by    the  but  no  other  business  presents  .suchv"!  complexity, 
leaders  in  the  building  interests  in  Canada,  re-  -y^^  .^j,,^  ^^  ^y^^  contractor  should  be  to  turn  out 

suited  in  the  organization  of  the  Association  of  1,^^^^^  products.    The  more  the  builder  puts  the  stamp 

Canadian  Building  and  Construction  Industries,  q,-  ^^^^^^y  j,,  i,;.,  ...^rk.  the  better  the  reaction  on  his 

This  organization  is  the  first  step  in  the  co-ordinated  profession.    The  more  the  public  is  educated  to  quality, 

development  of  one  of  Canada  s  most  important  in-  ^]^^  harder  the  course  of  the  shyster,  who  operates  in 

dustries.  an  industry  that  ranks  second  only  to  agn-  ^^is  profession  as  in  all  others,  'if  the  public  knows  a 

culture  in  the  amount  of  labor  employed  j.^,o^  j^,,_  ^^^  shyster  is  certain  to  create  sentiment 

The  conference  was  most  succe.ssful  in  every  re-  ^^^.^^^   himself.     Place   vour  own   business   practice 

spect,  due  to  the  thorough, and  intelligent  preliminary  ^^^^.^  reproach  and  then"  get  after  the  unscrupulous. 

work  of  the  men  behind  the  movement,  under  the  able  K^^.^^te  him  to  your  own  standards  or  hound  him  out 

direction  of  Mr.  J.  P.  Anglin,  of  Montreal,  and  if  the  j^^.  ,^^^^j,      ^,^^  continuation  of  his  practice  impossible. 

enthusiasm  developed  in  the  preliminary  stages  can  be  li         ^,,^  ;,  ^  .^re  cure  for  foul  practice, 
maintained  it  means  the  opening  of  a  new  era  for  the  .  1  »u     c     »  •   ,.»i 

construction  men  of  Canada.  -^^  P^*^''^"^  =^">'°"«  with  nen-e  and  the  first  mstal- 

The  ills  of  the  contracting  profession  are  legion  and  "^^"^  on  equipment  can  call  himself  a  builder    To  be 

they  have  been  suffered  in  silence  for  years  as  more  '''^"Z''T'  T^"  T'^-  "  ^  '"°'"*' 

1  „  ;i^      Ti,,.  «=,.,  ^^^^^'.r^tir^,-.  /^flF/.rc  Qi,  dirhcult  to  enter  this  profession, 

or  less  necessary  evils.     1  lie  new  association  otters  an  » 

opportunity  for' concerted  efTort  in  the  elimination  of  It  was  stated  at  the  conference  that  deferred  build- 

those  afflictions.     Heretofore,  comparatively  speaking,  i"R  i"  the  leading  cities  of  Canada  during  the  last  three 

the  contractor  had  no  standing.     He  did  no't  command  or  four  years  would  amount  to  at  least  $100,000,000 

the  same  respect  in  his  community  as  did  the  profes-  per  year,  and  taking  Canada  generally,  deferred  con- 

sional  or  business  man  in  other  vocations.     The  atti-  -struction  might  be  fairly  estimated  at  at  least  $500.- 

tudc  of  the  public  seemed  to  be  that  the  contractor  000,000,  and  perhaps  one  might  safely  say  one  billion 
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dollars.  This  condition  presumes  increased  activity 
and  means  prosperous  times  for  Canada. 

In  view  of  this  anticipated  activity  in  the  construc- 
tion field,  this  national  organization  was  most  timely 
and  should,  undoubtedly,  promote  and  finally  establish, 
a  new  standard  in  the  various  phases  of  construction 
enterprise.  The  affiliation  and  co-operation  of  all  ex- 
isting Builders'  Exchanges  is  most  desirable  and  should 
result  in  great  benefit  to  the  national  organization  as 
well  as  the  individual  exchange. 

The  selection  of  the  executive  of  the  association  by 
geographical  location,  embracing  every  section  of  the 
Dominion,  will"  result  in  a  much  broader  viewpoint 
than  would  otherwise  obtain.  One  section  will  be  fully 
advised  as  to  existing  conditions  in  any  other  section 
of  the  country  and  all  will  be  able  to  work  in  unison 
and  harmony  for  the  betterment  of  the  association,  and 
industry  and,  most  important  of  all  others,  for  the  pro- 
gress and  development  of  Canada. 

Many  points  of  vital  interest  were  discussed  from 
every  angle,  and  many  recommendations  were  made, 
such  as  that  the  Department  of  Public  Works  be  asked 
to  commence  operations  on  all  delayed  public  works 
as  soon  as  possible;  the  use  of  Canadian  materials 
wherever  possible ;  that  the  Government  call  for  ten- 
ders in  the  usual  way  in  stated  plans  and  specifications 
for  all  works  let  under  the  Dry  Dock  Subsidy  Act ;  the 
granting  of  substantial  aid  by  the  Government  for  the 
])ur])ose  of  constructing  permanent  roads  and  that  such 
work  be  let  by  tender;  that  all  Government,  municipal, 
railway  and  corjioration  work  be  let  and  executed 
under  statutory  form  of  contract.  Other  questions 
taken  up  were  the  possibility  of  restriction  in  the  sup- 
ply of  building  materials ;  the  need  of  unifying  and 
codifying  the  various  acts  in  force  in  the  different 
provinces  in  connection  with  workmen's  compensation  ; 
the  need  of  a  uniform  system  of  building  by-laws  all 
over  Canada  ;  labor  conditions  ;  and  industrial  housing. 
It  is  readily  apparent  that  any  organization  of  this 
kind,  to  be  of  any  use,  must  be  alive.  There  is  no  half- 
way stop  between  success  and  failure.  To  be  success- 
ful will  require  a  maintained  interest  among  all  mem- 
bers, harmony  and  co-operation,  a  subjugation  of  self 
in  the  general  interest  of  all,  an  intelligent  study  of 
every  contingency  that  will  arise  and  an  unlimited 
amount  of  hard  work. 

It  is  a  cause  of  great  satisfaction  that,  not  only  has 
one  comprehensive  national  organization  been  formed, 
but  that  the  three  sections — general  contractors,  sub- 
contractors, and  supply  men — have  established  distinct 
and  separate  organizations  within  the  parent  associa- 
tion. For  each  section  has  problems  and  interests 
peculiarly  its  own,  which  each  must  handle  for  itself, 
and  regarding  which  each  should  have  complete  auton- 
omy. Particularly  are  the  general  contractors  to  be 
congratulated  for  at  last  gettitng  together  after  having 
sufifered  so  long  and  so  severely  through  lack  of  unity. 


Government   Offers  Financial  Assistance  to 
Solve  Housing  Problem 

THE  recognition  by  the  Dominion  Government  of 
the  necessity  of  granting  financial  assistance  to 
aid  in  remedying  the  housing  situation  is  shown 
in  a  decision  to  create  a  housing  fund  amounting 
to  $25,000,000.  It  will  be  necessary  for  the  provincial 
and  municipal  governments  to  develop  a  practical  pro- 
gramme under  their  own  management  or  interest  and 
arrange  for  private  organizations  to  take  advantage  of 
the    Federal    ofTer.     The   Government   undertakes   to 


provide  this  money  and  lend  it  to  the  provinces  at  the 
rate  of  5  per  cent,  on  provincial  securities..  The  On- 
tario Government  lias  already  arranged  to  lend  money 
up  to  the  amount  of  $2,000,000  to  municipalities  for 
housing  purposes,  but  under  the  new  arrangement  an 
amount  totalling  about  $10,000,000  will  be  available  if 
this  province  applies  for  its  share  of  the  Dominion  loan. 

The  arrangement  under  existing  legislation  is  that 
the  Federal  Government  will  lend  money  to  the  pro- 
vinces, the  provinces  will  lend  it  to  the  municipalities, 
and  the  municipalities,  which  take  the  ultimate  finan- 
cial responsibility,  are,  or  will  be,  empowered  to  guar- 
antee the  bonds  of  housing  companies.  It  is  the  duty 
of  the  municipalities  to  see  to  the  organization  of  hous- 
ing companies,  and  it  is  hoped  that  the  official  machin- 
ery will  be  provided  at  an  early  date.  There  is  no 
time  to  lose.  The  houses  are  needed  and  needed  badly, 
land  is  available,  and  the  money  forthcomii-ig — why 
delay?  How  real  the  house  scarcity  in  the  City  of 
Toronto  is,  for  example,  is  revealed  in  the  Toronto 
Housing  Commission's  report,  just  published,  which 
says :  • 

"A  survey  of  13,574  houses,  in  14  representative 
districts,  was  made  in  order  to  determine  in  how  many 
of  these  two  or  more  families  were  housed.  All  thesife 
houses  were  constructed  as  single  family  houses,  and 
the  48  apartment  houses  and  271  common  lodging- 
houses  were  eliminated  from  the  investigation.  The 
dwellings  under  observation  were  found  to  contain 
18,122  families,  embracing  90,272  persons.  In  4,383 
homes,  which  contained  4,  5,  6,  7  or  8  rooms,  there  were 
two  families.  In  402  houses  there  were  three  families 
or  more,  and  in  3,954  homes,  in  addition  to  the  regular 
families  there  were  lodgers.  Thus,  out  of  13,574  homes 
originally  intended  as  single  family  houses  8,739  con- 
tained 2,  3  or  more  families  or  lodgers,  and  only  4,835, 
or  36  ])er  cent.,  were  occupied  by  single  families,  for 
which  the  houses  were  built.  Moreover,  as  shown  by 
this  particular  inquiry,  there  were  no  less  than  1,538 
dilapidated  houses,  that  is,  houses  unfit  for  habitation, 
included  in  the  13,574  dwellings  visited." 

While  in  1912  there  were  5,675  permits  issued,  or 
nearly  14  for  every  1,000  of  population,  the  number  in 
each  succeeding  year  up  to  1917  shows  a  decrease,  and 
in  1917  only  926,  or  but  16  i)er  cent,  of  those  issued  in 
1912  were  recorded,  though  the  population  had  increas- 
ed over  56,000. 

During  the  four  years  1910-13  there  were  22,061 
marriages  recorded  in  the  city  and  21,074  house  permits 
issued — practically  one  for  every  marriage.  In  1914-17, 
with  21,918  marriages  the  number  of  house  permits  was 
6,334,  or  less  than  29  per  cent,  of  the  marriages.  In 
addition  to  this,  no  provision  has  been  made  for  new 
families  moving  into  the  city. 

Many  of  those  who  left  Toronto  for  overseas  as 
single  men  will  bring  back  wives,  while  others  will 
marry  shortly  after  they  return,  thus  creating  a  heavy 
new  demand  for  small  houses  and  apartments. 

The  Health  Department  has  during  the  war  relaxed 
its  campaign  for  the  closing  of  insanitary  houses,  but 
enough  sanitary  housing  should  now  be  provided  to 
permit  a  resumption  of  the  "drive"  against  overcrowd- 
ing and  insanitary  conditions,  "which  tend  to  promote 
immorality  and  disease  and  constitute  a  menace  to  the 
community  which  cannot  be  too  strongly  censured." 

In  reply  to  inquiries  by  the  committee  as  to  how 
many  citizens  were  in  actual  need  of  housing  accommo- 
dation, 350  replied  that  they  were  immediately  desirous 
of  obtaining  homes 
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Ocean-Going  Steamships 


T 


By  F.  G.  Engholm' 


'MI'-  total  deadweight  tonnage  of  reinforced  con- 
crete ocean-going  steanishi];s  and  l)arges  under 
construction  likely  aggregates,  togetlier  with 
orders  actually  ])laced,  over  six  hundred  thou- 
sand. It  is  probable  that  a  very  large  proportion  of 
this  tonnage  will  be  afloat  by  midsummer,  1919.  The 
largest  of  these  shi])s,  7,500  deadweight  tons,  are  under 
construction  for  the  lunergency  Fleet  Corporation, 
U.  S.  A. 

Considering  that  the  first  real  effort  receiving 
strong  financial  backing  only  commenced  about  mid- 
summer, 1917,  the  progress  appears  to  be  promising 
and  also  far-reaching.  Reinforced  concrete  ships  are 
being  built  to  a  considerable  extent  in  China,  Turkey, 
Spain,  Italy,  Germany,  Norway,  France,  l-'ngland  and 
the  United  States. 

The  years  of  1917  and  1918  have  witnessed  a  truly 
remarkable  development  in  reinforced  concrete  shij) 
building.  The  majority  of  people  seem  to  regard  this 
development  as  being  entirely  new,  no  doubt  due  to 
the  fact  of  their  unfaniiliarity  with  the  material.  It 
seems  almost  incredible  to  them  that  reinforced  con- 
crete is  eminently  suitable  for  ship  building  purposes. 
The  fact  remains,  however,  that  the  first  concrete  ves- 
sel was  built  nearly  seventy  years  ago  and  still  re- 
mains in  perfect  condition.  For  a  period  of  some  forty 
years  after  the  completion  of  this  pioneer  vessel  no- 
thing seems  to  have  been  done  to  develo])  the  ideas  of 
its  creator. 

It  is  interesting  to  trace  the  development  of  rein- 
forced concrete  shijjs  and  the  following  table  gives  brief 
particulars  of  the  principal  vessels  constructed  and  in 
service  from  1849  till  the  present  date. 


Year.  Country. 

190!)  Germany 

I'JO'J  Germany 

11)09  Holland 

1910  Holland 


1910     laiiada 


1910      United    States 


1910     L'nitcil    States 


191(1      (ir.izil 


1910     Belgium 


Particulars. 

Lighter,  of  220  tons  capacity,  built  at 
I'rankfurt-on-Main. 

Motor  boat,  for  pleasure  purposes. 

10-ton  boat,  built  at  Amsterdam. 

Motor  launch,  50-ton  lighter,  6:i  ft. 
4  in.  long  by  15  ft.  9  in.  beam,  built  at 
.Amsterdam  with  double  walls;  OO-ton 
lighter  of  similar  design,  also  built  at 
.Amsterdam.  Several  canal  barges 
built  in  Holland  about  this  period. 

Barge,  80  ft.  long  by  24  ft.  beam,  dead- 
weight capacity  200  tons.  Built  in 
Ontario  for  use  on  the  Welland  canal. 
Has  been  in  continuous  service  for 
eight  years,  having  cost  very  little  for 
maintenance,  and  remaining  in  good 
condition. 

Lighter  of  523  tons,  built  for  service 
in  the  port  of  San  Francisco. 

Three  dredging  barges  of  140  tons 
capacity,  64  ft.  long  by  24  ft.  beam, 
built  for  use.  on  the  Panama  canal. 


Barge,  built  for  the 
Several  others  built 
years. 


port    of    Ball 
in     succeeding 


Year.  Country. 

1849     France 


1887     Holland 


1911      liiiud    Slates 


1912     Italy 


1913     United   States 


1890  Central  America 

1897     Italy 

1899     North  America 

1905     Italy 
190t)     France 


Particulars. 

Rowing  boat,  10ft.  long,  built  Ijy  M 
Lanibot,  at  Miravcl.  France.  Shown 
at  Paris  Exposition  of  1855.  and  re- 
ported upon  by  the  French  .Admiralty. 
Still  in  use  and  in  excellent  condition. 

Canal  barges  of  11  tons  deadweight 
capacity,  followed  by  others  of  55  tons 
capacity.  Having  had  several  col- 
lisions with  large  ships  and  been 
frozen  in  the  ice  each  winter,  the  first 
barge  is  still  in  regular  service  and  in 
good  condition. 

Rowing     boat,     built     at     Sonsonate,      1912     United   States 
Salvador. 

Pontoon,  on  the  Tiber,  65  ft,  in  length, 
by  21  ft.  wide. 

Schooner.  65  ft.  long,  16  ft.  beam  and 
14  ft.  deep,  built  for  North  .Atlantic 
coasting  trade.  Once  driven  on  rocks 
off  Cape  Charles  and  got  off  uninjured. 

Between  1905  and  1912.  the  firm  of 
Carlo  Gabellini.  of  Rome,  built  over 
80  concrete  vessels,  including  barges 
of  ISO  tons  deadweight  capacity,  pon- 
toons for  floatintv  briilm--  :inil  .i  ■itcaiii 
collier. 

Barge,  on  River  Lozere,  M)  n.  long, 
i:i  ft.  beam  and  ;t  ft.  4  in.  deep. 


Several  motor  boats  of  100  tons  capa- 
city. 86  ft.  long  by  14  ft.  9  in.  beam 
by  7  ft.  deep. 

'•"J*  \'essels   built   in    this   and    succeeding 

Dutch  F.ast  Indies  years  include  lighters  of  90  to  180  tons. 
motor  boats  up  to  60  ft.  long,  pon- 
toons and  canoes  of  various  sizes. 


1912 
1912 


Germany 
England 


I9i;t     United   States 


•Reinforced  Concrete  Knsineer.  Toronto.  Associated  with  PrancoU  Henne- 
liiquc,  Paris  and  L.  O.  Mouchel  anil  Partners.  London.  Enc. 


Lighter  of  86  tons  capacity,    ' 
vice  in  Chesapeake  Bay. 

Barge  constructed  in  this  year  stated 
to  be  in  perfect  condition  and  quite 
watertight,  after  six  years'  continuous 
service. 

.■SOO-ton  lighter,  IIS  ft  long  by  29  ft. 

beam  by  10  ft  6  in  deep,  built  at  Balti- 
more for  coal,  sand  and  gravel  trans- 
port. 

Fleet  of  lighters,  100  ft.  long  by  30  ft. 
beam,  for  service  in  San  Francisco 
Bay, 

Sailing  vessel,  built  at  Dresden. 

Pumping  lighter.  200  tons  deadweight 
capacity,  100  ft.  long  by  28  ft,  beam  by 
8  ft,  6  in,  deep,  built  on  the  Manches- 
ter Ship  Canal  and  in  perfect  condition 
after  continuous  service  for  six  years: 
only  trifling  expense  in  maintenance. 
The  hull  is  a  series  of  watertight  com- 
partments. 

Lighter  of  .500  tons  capacity,  built  at 
Baltimore,  The  owners  stated  in 
liily.  1918.  that  the  vessel  had  been 
-.itisfactory  in  every  way  and  had  not 
required  a  dollar's  worth  of  repairs 
since  being  placed  in  commission. 
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Year.  Country. 

1914     United    States 


1914  Australi-i 

1914  United   States 

1915  United   States 

1915  Norway 

1916  United    States 

1917  England 
1917  France 

1917  France 

1917  France 

1917  Canada 

1917  Norway 

1917  Norway 

1917  Denmark 

1917  Sweden 

1918  England 

1918  England 

1918  England 

1918  Scotland 

1918  France 


1918     France 


Particulars. 

Two  pontoons,  built  for  service  on  the 
Panama  Canal;  length  120  ft.,  beam  38 
ft.,  depth  8  ft.  These  and  a  number 
of  smaller  pontoons  l)uilt  later,  are 
employed  as  landing  stages  for  boats 
up  to  65  ft.   in  length. 

Pontoon  of  800  tons  displacement, 
108  ft.  in  length,  built  for  the  harbor 
authorities  of  Sydney. 

Motor  launch,  built  on  Iron  River, 
Michigan,  and  used  there  until  1917. 
when  it  was  presented  to  the  Chicago 
Naval  Reserves. 

500-ton  lighter,  built  by  the  Chesa- 
peake Barge  Co.,  in  Chesapeake  Bay. 

Pontoon,  53  ft.  long  by  16  ft.  wide  by 
7  ft.  deep,  built  at  Porsgrund. 

Four  landing  stage  pontoons  on  the 
Panama  Canal;  length  130  ft.,  beam 
38  ft.,  depth  8  ft. 

Motor  boat,  built  on  the  Thames. 

Barge  of  700  tons  deadweight  capacity, 
150  ft.  long  by  36  ft.  beam  by  10  ft. 
deep,  built  on  the  River  Seine. 

Barge  of  300  tons  deadweight  capa- 
city, built  for  the  French  Government 
as  a  coal  barge. 

More  than  twenty  barges  completed 
and  put  in  commission  by  the  French 
Government. 

Screw  steamship  of  350  tons  capacity, 
launched  at  Montreal,  in  November; 
length  126  ft.,  beam  33  ft.  6in.,  draught 
6  ft. 

Lighters  and  ships  of  300  tons  capa- 
city and  upwards,  laid  down  at  Moss, 
some  being  stated  to  be  in  service  be- 
tween Norway  and  Great  Britain. 

Motor  boat  of  300  tons  capacity  and 
80  horse-power,   built   at   Porsgrund. 

Lighter  of  500  tons  capacity. 

Barge  of  200  tons  capacity^  built  at 
Malmo. 

30-ton  motor  boat,  40  ft  long,  8  ft.  6 
in.  beam  and  4  ft.  load  draught.  Fitted 
with  35  horse-power  motor  and  de- 
signed for  a  speed  of  7  knots  an  hour. 

Canal  barge,  built  in  the  Midlands,  70 
ft.  long  by  6  ft.  11  in.  beam  by  4  ft. 
deep,  28  tons  deadweight  capacity. 

Sea-going  barge  of  400  tons  dead- 
weight capacity,  150  ft.  long  by  85  ft. 
beam. 

Skiflf,  built  at  Montrose,  12  ft.  long  by 
4  ft.  2  in.  beam  by  2  ft.  9in.  deep. 

Cargo  motor  boat  of  450  tons  dead- 
weight capacity,  153  ft  long  by  26  ft. 
beam  by  13  ft.  6in.  deep,  fitted  with 
two  engines  of  165  horse-power.  Used 
in  the  Channel  service  for  coal  trans- 
port. 

Motor  ship  of  1,000  tons  deadweight 
capacity,  fitted  with  400  horse-power 
engines,  length  185  ft.,  beam  34  ft  , 
depth  19  ft. 


Year.  Country. 

1918     France 


1918  France 

1918  France 

1918  Spain 

1918  Norway 

1918  Germany 

1918  United    States 

1918  United   States 

1918  United   States 


Particulars. 

Barges  of  1,000  tons  deadweight  capa- 
city to  the  number  of  700  have  been 
officially  reported  to  be  under  con- 
.struction  and  projected  for  the  French 
Government. 

Steamtugs  to  the  number  of  50  are 
stated  to  be  included  in  the  pro- 
gramme of  the,  French  Government. 
Several  steamtugs  have  already  been 
built  on  the  Seine  and  elsewhere. 

Sailing  vessel  of  600  tons  displace- 
ment, fittecl  with  motors,  built  at 
Marseilles. 

Motor  ship  of  450  tons,  displacement, 
113  ft.  long  by  24  ft.  beam  by  11  ft. 
6  in.  deep,  fitted  with  sails  and  130 
horse-power  Diesel  engines,  built  at 
Barcelona. 

Motor  ships  of  600  and  1,000  tons 
capacity,  built  for  the.  North  Sea  trade. 

Motor  barge  of  70  tons  capacity,  65  ft. 
6  in.  long,  14  ft.  6  in.  beam  and  5  ft. 
6  in.  draught. 

Barge  of  700  tons  capacity,  113  ft. 
long  by  33  ft.  beam  by  3  ft.  4  in. 
draught.     Built  in  New  York. 

Steamship  "Faith,"  5,000  tons  dead- 
weight capacity,  built  at  San  Francisco 
and  now  engaged  in  ocean  transport. 

Fifty-eight  7.500  and  3.500-ton  steam- 
ships authorized  by  the  U.  S.  Ship- 
ping Board. 

1918  United  Kingdom  Barges  of  1,000  tons  deadweight  capa- 
city are  now  completed,  ready  for 
launching  at  several  shipyards,  in 
England  and  Scotland,  and  good  pro- 
gress has  been  made  in  the  construc- 
tion of  other  vessels  of  the  same  class, 
as  well  as  of  steamtugs  of  750  horse- 
power, and  cargo  steamships  of  1,150 
tons  deadweight  capacity. 

It  is  officially  stated  that  the  pro- 
gramme of  the  Department  of  Mer- 
chant Shipbuilding  provides  for  the 
construction  of  about  300,000  tons  of 
concrete  vessels,  apart  from  steam- 
ships, barges  and  other  craft  for  pri- 
vate ownership. 

1918     Singapore  Railway    ferry-boat    for    transport    of 

goods  trains  across  the  Straits;  gross 
displacement,  500  tons;  length  125  ft., 
beam  27  ft.,  moulded  depth  8  ft. 

1918     China  Motor  boat  launched  at  Shanghai,  65 

ft.  long  by  15  ft  beam  by  6  ft.  7  in. 
deep. 

The  foregoing  historical  summary  has  been  com- 
piled from  data  given  in  the  papers  contributed  to  en- 
gineering and  ship  building  institutions  in  Great  Brit- 
ain, America  and  France,  and  from  particulars  given 
in  numerous  technical  journals.  This  is  not  a  com- 
plete record  of  reinforced  concrete  ship  building,  but 
it  nevertheless  serves  the  purpose  of  demonstrating 
conclusively  the  world-wide  employment  of  reinforced 
concrete  as  a  standard  .ship  building  material,  and  the 
fact  that  the  new  branch  of  the  indu.stry  is  built  up  on 
the  sure  foundation  of  practical  experience,  gained  dur- 
ing a  period  of  at  least  30  years.  This  progress  has 
been  made  in  spite  of  many  obstacles. 

To  fully  understand  the  status  of  reinforced  con- 
crete as  a  structural  material  we  have  to  investigate 
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the  basic  ctJiulitiuns  vvhicli  niidcrlic  it--  rclatiun  to  ntlicr 
building  materials. 

Structural  steel  and  clay  tile  are  liiiislied  niaiui- 
factured  products  which  are  sold  to  the  contractor  to 
erect  in  place,  reinforced  concrete  is  on  an  entirely 
different  baisis.  The  factory  for  producing  reinforced 
concrete  is  right  on  the  building  site,  and  the  manu- 
facturer is  really  the  contractor.  The  value  of  mater- 
ials merchanted  to  the  contractor,  in  making  up  a 
cubic  yard  of  reinforced  concrete,  is  vgry  small. 

Let  us  analyze  the  cost  of  a  cubic  yard  of  rein- 
forced concrete.  The  following  diagram  ( {''ig.  1.) 
gives  graphically  the  division  of  cost. 
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Fig.    1 — Ana'.ysis   of   Cost   oi   One   Cubic    Yard  of   Concrete 

Let  US  consider  the  interest  of  the  merchanting  of 
materials  involved  in  the  use  of  reinforced  concrete. 

Stone,  sand  and  lumber  merchants  do  not  have 
sufificient  at  stake  to  induce  them  to  take  any  actitin 
in  furthering  the  use  of  reinforced  concrete.  The 
steel  used  for  reinforcing  concrete  is  the  cheapest  form 
of  manufactured  jiroduct.  Every  pound  of  reinforc- 
ing steel  sold  on  building  construction  sto])s  the  sale 
of  more  than  three  times  the  (juantity  of  structural 
sections  to  effect  the  same  purpose. 

The  sale  of  reinforcing  steel,  conse(|uently  does  not 
appear  to  have  received  the  support  of  the  steel  in- 
terests that  it  merits,  if  we  except  jibssibly  a  certain 
amount  of  advertising  by  merchants  of  patent  deform- 
ed bars  for  reinforcing  concrete.  Though  advertising 
reinforced  concrete  has  been,  and  is  now  to  a  cer- 
tain extent,  carried  out  by  the.sc  steel  merchants,  it 
does  not  represent  a  backing  comparable  with  the  ef- 
forts made  in  the  merchanting  of  other  building  ma- 
terials. 

Cement  is  really  the  only  finished  manufactured 
product  which  is  almost  entirely  dependent  on 
concrete  for  its  use.  The  cement  manufacturers  are 
organized  in  their  efforts  to  further  the  use  of  rein- 
forced concrete,  and  they  advertise  extensively.  The 
plant  required  for  the  manufacture  of  cement  compares 
in  cost  and  com[)lexity  w  ith  that  retjuired  to  manufac- 
ture steel. 

Let  us  consider  a  conii>arison  of  the  cost  of  ]>lant 
involved  in  the  manufacture  of  cement,  steel  ami  cla\ 
tile. 

'i'he  cost  of  the  i)lant  reduceil  to  the  unit  basis  of 
one  barrel  of  cement  per  amium  represents  a  capital 


of  abtJUt  $3.00.      in  the   -.Om     \s  ,n  .  Im-  jd.iiii   Mijuiicd  to 

manufacture  steel  can  be  valued  at  $40  i»er  ton  per 
annum,  and  clay  tile  about  $350  per  thousand  cubic 
feet  per  annum. 

Now,  let  us  consider  a  building  of,  say  1,000,000 
cubic  feet.  The  quantity  of  materia!  used,  if  con- 
structed in  reinforced  concrete,  will  be,  say  2,900  cubic 
yards.  If  constructed  in  steel  "fire  proofed"  clay  tile, 
the  ([uaiitity  of  material  will  be,  say,  1,000  tons  of 
steel :  93,000  cubic  feet  of  clay  tile. 

One  cubic  yard  of  reinforced  concrete  is,  therefore, 
ecpiivalent  to  690  lbs.  of  steel  and  31  cubic  feet  of  clay 
tile. 

The  value  of  the  interests  represented  by  the  steel 
works  and  claj-  tile  manufacturers  will,  therefore,  be 
more  than  four  times  the  interests  represented  by  the 
cement  works. 

Similarly  in  ship  construction — consider  a  ship  of, 
say,  3,000  to  4,000  dead  weight  tons,  one  cubic  yard 
of  reinforced  concrete  is  equivalent  to  about  I54  tons 
of  steel.  The  interests  in  this  case  represented  by  the 
steel  works  are  more  than  eight  times  the  interests 
represented  by  the  cement  works. 

One  has  also  to  consider  the  total  value  of  materials 
merchanted.  The  total  value  of  the  cement  .sold  per 
cubic  yard  of  concrete  will  be  in  the  neighborhood  of 
four  or  five  dollars,  whereas  the  equivalent  value  of 
structural  steel  and  clay  tile  merchanted  will  be  about 
$55.00,  or  ele\en  times  the  value  in  the  case  of  ordin- 
ary building  construction.  In  the  case  of  ship  con- 
struction, the  value  of  structural  steel  merchanted  will 
be  about  tliirty-fi\o  to  forty  time<  the  value  of  the 
cement. 

The  "niaiuifacturc"  oi  reinforced  concrete  requires 


Fir  t 


'V^j^m 


the  supervision  of  experts,  just  the  same  as  any  other 
manufactured  product. 

Reinforced  concrete  is  not  purchased  like  any  other 
manufactured  article,  the  purchaser  seldom  tests  what 
he  buys.  The  tests  are  expensive  and  awkward  to 
carry  out. 

The  purchaser  should  employ  and  rely  on  an  ex- 
pert to  sui)ervise  the  work,  to  see  that  he  is  cettinir 
what  he  is  paying  for. 

The  public  have  failed  ;>•  i^vognize  thi.-  m.-i  .in- 
portant  point,  and  as  a  rule  no  provision  is  made  for 
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the  employment  of  such  experts.  The  work  of  design 
and  supervision  of  reinforced  concrete  was  and  is  now 
often  left  to  those  having  little  practical  experience. 

This,  together  with  the  lack  of  commercial  backing, 
has  rendered  the  path  of  progress  for  reinforced  con- 
crete rough  and  stony,  and  it  is  certainly  high  time 
that  some  of  the  rocks  obstructing  the  progress  should 
be  removed.  The  commercial  public  well  receive  great 
benefit  if  such  an  effort  is  made. 

The  progress  of  reinforced  concrete  construction 
is  absolutely  hampered  by  the  lack  of  interest  and  a 
proper  understanding,  and  by  the  unnecessarily  re- 
strictive clauses  in  Building  Acts,  By-laws  and  Regu- 
lations which  abound  in  Canada  and  the  United  States. 

There  has  been  a  growing  tendency  on  the  part  of 
local   Government  authorities,  municipalities,   etc.,  to 
encroach  more  and  more  upon  the  province  of  expert, 
reinforced  concrete  engineers. 

We  find  ourselves  hampered  in  the  exercise  of  our 
scientific  knowledge  and  .skill  in  the  design  and  erec- 
tion of  all  classes  of  reinforced  concrete  structures. 

Instead  of  confining  themselves  to  the  formulation 
of  simple  and  concise  rules  dealing  with  the  require- 
ments necessary  for  guarding  the  safety  of  the  public, 
those  responsible  for  the  preparation  of  the  by-laws 
have  developed  the  unfortunate  habit  of  fixing  the 
dimensions  and  proportions  of  materials  to  be  employ- 
ed, and  attempting  to  instruct  professional  men  in  the 
exercise  of  their  duties. 

As  a  typical  instance,  one  of  the  chief  features  of 
the  rules  and  calculations  that  has  been  adopted  is  the 
basic  assumption  that  concrete  and  steel  are  separate 


constant  for  all  qualities  of  steel,  the  corresponding 
modulus  for  concrete  varies  considerably,  its  value 
varying  with  the  differences  in  quality  and  proportions 
of  the  materials  and  their  manipulation,  and  also  with 
the  stress. 

Taking  the  steel  equal  30,000,000,  and  1,2,4  con- 
crete equal  2,000,000,  it  gives  a  ratio  of  N.  equal  to  15. 
This  means  that  we  have  a  block  of  concrete,  and  a 
separate  bar  of  steel  exactly  the  same  length  and  com- 
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Fig.  3 


materials  and  the  mechanics  of  these  materials  have 
been  considered  separately. 

In  reinforced  concrete  construction,  these  two  mat- 
erials are  combined  together  as  one  material. 

To  think  of  them  separately,  and  to  consider  them 
separately,  is  a  false  condition  and  the  conclusions  de- 
rived therefrom  are  wrong. 

Considering  this,  take  one  instance: — 

In  the  design  of  compression  members  in  reinforced 
concrete,  and,  in  fact,  wherever  steel  is  used  in  con- 
junction with  the  concrete  to  resist  compressive  stress- 
es it  is  customary  to  consider  the  modular  ratios  of 
concrete  and  steel — usually  termed  N. 

While  the  modulus  of  elasticity  for  Steel  is  fairly 


Fig.  4 

pressed  the  same  amount— that  is  their  respective 
shortened  lengths  be  equal.  If  the  stress  on  the  con- 
crete be  600  lbs.  per  sq.  in.  the  stress  in  the  steel  will 
lie  600  X  15  equals  9,000  lbs.  per  sq.  in. 

If  we  increase  the  strength  of  the  concrete  by 
increasing  the  proportion  of  cement  to,  say,  1,  1,  2 
(3  to  1)  the  modulus  of  elasticity  of  the  concrete  will 
be,  say,  3,000,000  giving  a  ratio  of  N.  equals  10. 

The  stress  of  the  steel  will  be  under  the.se  condi- 
tions 600  X  10  equals  6,000  lbs. 

This  brings  us  to  the  fallacy  that  with  certain  pro- 
l)ortions  of  steel  and  concrete,  in  a  compression  mem- 
ber, if  you  increase  the  strength  of  the  concrete  you 
theoretically  decrease  the  strength  of  the  member, 
which  is  absurd. 

The  materials  have  been  considered  apart,  which  is 
the  basis  of  all  the  formulae  existing  in  by-laws  and 
text  books  in  America  to-day. 

There  are  many  other  points  in  these  by-laws  which 
are  equally  absurd.  They  have  the  effect  of  forcing 
the  designer  to  adopt  huge  cumbersome  dimensions 
for  his  work.  There  is  absollutely  no  encouragement 
given  for  the  use  of  high  quality  concrete. 

Now,  these  are  very  important  matters  because  they 
have  effect  on  the  engineer  whose  knowledge  of  rein- 
forced concrete  construction  is  limited  to  the  clauses 
and  restrictions  in  these  by-laws. 

Let  us  consider  shear  in  reinforced  concrete  mem- 
bers, using  the  methods  ordinarily  employed  in  rein- 
forced concrete  design  according  to  the  various  by- 
laws and  text  books.  .A  slab  thickness  of  at  least 
fifteen  inches  would  be  required  instead  of  the  four 
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ton  reinforced  concrete  cargo  vessels.  The  fifteen 
inches  enforced  by  the  by-laws  would  not  necessarily 
increase  the  factor  of  safety  and  if  such  by-laws  a])- 
|)lied  to  shi])s  the  construction  of  them  would  be  en- 
tirely impractical,  if  not  impossible. 

A  comparison  between  the  working  stresses  adopt- 
ed by  Mr.  R.  J.  Wig,  Chief  Engineer  for  the  Emer- 


lie    .-^jjeeilicaliwii.-,   ai"( 


.<:J>tlo|i    to  ' 


erally  found  in  municipalities  and  local  governments 
throughout  the  Continent  of  North  America.  By-laws 
and  regulations  have  remained  for  years  without  any 
alteration  to  ]>ermit  the  scientific  application  of  our 
advance<l  knowledge  of  reinforced  concrete.  There  is 
no  reason  why  a  building  should  not  be  constructed  of 
the  same  concrete  as  used  in  ship  construction  other 


DETAILS    OF    750-HORSE-POWER    STEAM    TUGS 

Fig.   5 — Designed   by  L.   G.   Mouchel   &   Partners,  for  the   Controller   General   of   Merchant    Shipbuild- 
ing,  England.      Several   of   these  tugs  are   under   construction. 


gency  Fleet  Corporation,  U.  S.  A.,  for  reinforced  con- 
crete ships,  and  the  standard  specifications  of  the  On- 
tario Railway  and  Municipal  Board  for  reinforced 
concrete,  are  as  follows : 

Ontario 
Mr.  Wig's       Ry.  B'd.'s 
unit  stresses  unit  stresses 
lbs.  sq.  in.       I1)S.  sq.  in. 
(1)   Maximum    unit     compressive     stress 

in  extreme  fil)re  in  flexure   I.,"i00  fi.'iO 

Ci)  Maximum  unit  compressive  stresses 
in  extreme  fibre  in  flexure  adjacent 
to    support    of   a    continuous    or    fix 

ended   l)eam 1,700  fi.'.o 

(:t)   Maximum  unit  compressive  stress  in 

stancliions    .' 1.000  ."iSO 

(4)   Maximum    unit    shearing    stress    in 

beams  and  slabs .'lOO  l:.'ii 

(.r>)  Bond  stress IfiO  i.n 

We  have  to  reallize  what  is  involved  in  the  struc- 
tures Mr.  Wig  has  charge  of.  The  ex]K'iiditure  re- 
quired for  these  ships  alone  is  $55,000,000.  In  addi- 
tii)n  there  will  be  the  value  of  the  ships'  cargoes,  and 
the  risk  of  luinian  life  incurred.  This  will  surely  coni- 
])are  favorably  with  any  structure  on  land  which  may 
be  affected  by  the  rulings  of  the  C>ntario  Railway 
Board  specifications. 


than  the  definite  obstruction  caused  by  such  by-laws 
and  regulations  above  referred  to. 

Mr.  Wig's  exj)eriments  have  proven  that  there  is 
a  factor  of  safety  of  nine  in  the  methods  of  calcula- 
tion and  recommendations  of  the  Report  of  the  Joint 
Committee  of  the  American  Society  of  Civil  Engin- 
eers, which  is  generally  accepted  in  Canada. 

Mr.  Wig's  investigations  to  establish  the  safe  work- 
ing stresses  and  standards  of  design  for  the  Engineer- 
ing Department  of  the  United  States  Emergency  Fleet 
Corporation  are  most  interesting  and  very  valuable. 

Tests  that  are  of  particular  interest  were  made  on 
beams  4  ft.  4  in.  deep  and  IS  ft.  6  in.  long,  one  beam 
10  ft.  deep  and  22  ft.  long,  and  specimen  ship  frames 
o\  full  sized  cross  section  and  20  ft.  span.  .-K  device  was 
made  to  mechanically  appl}'  load  to  the  beams  alter- 
nately upward  and  downward  at  the  rate  of  about  36 
lo.id  a])plications  (18  complete  cycles)  per  minute. 

726,000  ai>plications  of  the  load  had  been  made  up 
to  .August  IS,  1918.  There  was  no  perceptible  increase 
in  the  strain  in  the  steel  or  the  concrete  after  the  first 
1,000  applications  of  the  load,  and  very  little  increase 
between  the  first  and  the  thousandth  applications,  not- 
withstanding the  stress  developed  in  the  steel  was 
about  23,000  lbs.  per  square  inch. 

All  analytical  investigations  so  far  made  demon- 
strate that  a  reinforced  concrete  ship  can  be  design- 
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ed  so  as  to  carry  all  strains  which  may  come  n])on  a 
ship  just  as  safely  as  steel  ships. 

All  available  experience  with  concrete  ships  to 
the  present  time  does  not  demonstrate  any  structural 
weakness  which  might  indicate  unsoundness  in  the 
theory  of  design  of  reinforced  concrete  ships  or  prob- 
able limited  life. 

The  principal  advantages  of  reinforced  concrete 
ship  construction  are  briefly  outlined   as   follows : 

(1)  Very  rapid  construction  is  possible. 

(2)  The  initial  cost  of  the  hull  is  very  low. 

(3)  Resistance  to  vibration  in  reinforced  concrete 
construction  is  very  high  compared  to  steel. 

(4)  Reinforced  concrete  has  an  extremely  high 
])(nver  of  Ere  resistance. 

(5)  The  durability  of  reinforced  concrete  is  far 
su])erior  to  that  of  any  other  construction. 


']iP(^-:^""'^'\ 


It  is  possible,  and  it  has  often  occurred  in  i)ractice, 
that  the  plate  has  been  "crowded"  or  held  on  the  rock 
and  many  plates  torn  from  the  ship's  hull.  Such  a 
condition  is  impossible  in  reinforced  concrete  con- 
struction. Although  the  resistance  to  penetration  can 
be  made  the  same  as  steel,  or  greater,  when  once  the 
reinforced  concrete  is  penetrated  the  concrete  is  de- 
stroyed. The  particles  of  sand,  stone  and  cement  dis- 
integrate and  posses  no  tensile  strength,  as  in  the 
case  of  the  steel  plate.  The  small  diameter  rods  used 
for  reinforcement  cannot  alifect  the  structure  in  this 
way.  The  damage  from  explosion  or  collision,  etc., 
will  therefore  be  localized  far  more  in  reinforced  con- 
crete construction  than  in  any  other  form  of  construc- 
tion. 

(9)  Local  damage  to  reinforced  concrete  work 
can    be    repaired    very    easily   and    chcajily.     In    many 


Fig.  6 — 1000  Dead  weight  ton  Seagoing  Barge  designed  by  L.  G.   Mouchel  &  Partners,  for  the  Con- 
troller General  of  Merchant  Shipbuilding  in  England;  length,  180  ft.;  breadth,  31  ft.  6  in.;  depth, 
19   ft.;    draught,   16  ft.      Several   of  these    Barges   are   under   construction. 


(6)  The  cost  of  maintenance  of  reinforced  con- 
crete is  very  small. 

(7)  The  high  monolithic  .strength  of  reinforced 
concrete  compares  most  favorably  with  that  of  any 
other  form  of  construction. 

Steel  oi-  timber  construction  is  essentially  the 
building  up  of  separate  individual  pieces  of  material 
and  joining  them  together  to  form  the  construction 
as  a  whole.  The  joining  of  steel  and  timber  is  expen- 
sive and  difficult  to  accomplish.  It  leads  to  great 
weakness,  and  it  is  a  most  difficult  matter  to  make 
the  joints  capable  of  properly  withstanding  reversal 
of  stress.  The  joining  of  members  in  reinforced  con- 
crete is  effected  by  the  lapping  of  steel  rods  in  the 
concrete,  the  concrete  itself  serving  to  transmit  the 
stress  from  one  rod  to  another  by  virtue  of  its  adhe- 
sion. Due  to  the  lapping  of  the  steel,  an  increase  of 
strength  takes  place  at  the  junction  of  members  in 
reinforced  concrete.  Due  to  the  monolithic  strength 
of  the  material,  the  junction  of  members,  as  well  as 
the  members  themselves,  will  stand  considerable  re- 
versal of  stress. 

(8)  In  reinforced  concrete  vessels  the  damage 
will  be  localized  in  case  of  collision  with  sunken  or 
floating  objects,  or  in  case  of  explosion.  Consider  a 
steel  plate  in  the  hull  of  a  steel  boat  at  the  moment 
of  penetration  by  a  rock.  The  steel  plate  splits,  but 
the  material  still  retains  its  tensile  strength,  which  is 
transmitted  from  one  plate  to  another  by  the  rivetting. 


cases  this   repair  work  could  be  carried   out  without 
dry-docking  the  ship. 

One  of  the  greatest  difficulties  which  we  have  to 
contend  against  in  designing  reinforced  concrete  ships 
is  to  reduce  the  tare  weight  of  the  reinforced  con- 
crete hull.  Considerable  advancement  has  been  made 
in  the  deevlopment  of  a  light-weight  aggregate  of 
"bloated  clay."  This  aggregate  has  been  discovered 
and  developed  by  the  engineers  of  the  Emergency 
Fleet  Corporation,  U.S.A. 

Concrete  made  of  it  weighs  less  than  110  lbs.  per 
cubic  foot,  which  is  20  per  cent.'  less  than  that  ob- 
tained from  normal  sand  and  gravel  aggregates.  It 
develops  of  strength  in  excess  of  4,000  lbs.  per  sq.  in. 
in  28  days. 

By  using  this  concrete  the  co-efficient  of  efficiency 
(a  deadweight  divided  by  a  total  displacement)  has 
developed  to  about  60  per  cent.,  which  is  a  greater 
efficiency  than  wood  ships  and  only  slightly  less  than 
steel  ships. 

It  must  always  be  borne  in  mind  that  although 
the  reinforced  concrete  ship  will  be  of  greater  dis- 
placement to  give  the  same  weight  carrying  capacity, 
there  will  be  a  corresponding  increased  internal  cubic 
capacity  which  can  be  used  in  an  efficient  m_anner 
commercially.  K  ship's  cargo  need  not  necessarily  be 
of  very  high  specific  gravity,  and  it  is  definitely  es- 
tablished that  a  reinforced  concrete  ship  can  be  used 
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more  (■coiiDniic'ill}  tliaii  a  steel  ship  where  a  carfju 
of  low  specific  fi;ravity  is  carried. 

1  give  herewith  a  series  of  curves  showing  rela- 
tion of  reinforced  concrete  .ships  to  steel  ships  but  no 
account  is  taken  of  light  weight  concrete,  or  other 
improvements   which   have  been   recently  effected. 

Fig.  No.  2  shows  the  factors  which  the  deadweight 
tonnage  is  multiplied  by  to  give  the  displacement  of 
the  vessel. 

h'rom  these  two  curves  1  have  plotted  the  per- 
centage increase  in  displacement  of  the  reinforced 
concrete  shi|)  over  that  of  a  steel  shi]),  shown  in  Fig. 
3. 

I'"ig.  No.  4  shows  the  in<licated  horsepower  re- 
(piired  for  a  given  S|)eed  and  a  gi\cii  (lisplaccnicnt 
of  any  ship. 

Referring  to  Fig.  3  again,  I  have  plotted  the  in- 
creased  indicated   horse   power   necessary   for   the   in- 


ciency  and  cheapen  their  construction  to  a  very  great 
extent. 

A  patent  has  been  recently  applied  for  by  Messrs. 
L.  (i.  Mouchel  &  Partners,  of  London,  Itngland. 
which  provides  for  the  concreting  of  the  bottom  of 
the  vessel  before  the  reinforcement  for  the  remainder 
of  the  hull  is  assembled.  It  also  jjrovidcs  for  the  lon- 
gitudinal bracing  of  the  frames  without  the  ordinary 
keelsons.  Special  provision  is  made  for  the  interlock- 
ing and  anchorage  of  the  reinforcing  bars  in  the  bot- 
tom and  adjoining  parts,  so  that  the  continuity  and 
monolithic  character  of  the  finished  hull  will  not  be 
afifected . 

The  im])rovenient  will  permit  reinforced  concrete 
shi])s  to  be  constructed  in  stages  similar  to  floors  of  a 
building.  Sj)ecial  steel  has  been  used  in  the  construc- 
tion of  these  ships.  The  rods  are  of  ordinary  low  car- 
bon  steel.    The  cross  section  is  that  of  a  round  bar 


Fig.  7 — 1160  Dead  weight  ton  Cargo  Steamship  designed  by  L.  G.  Mouchet  &  Partners;  length 
806  ft.;  breadth.  32  ft.;  depth,  19  ft.  8  in.:  draught.  15  ft.  6  in.  One  of  six  similar  Steamships 
which  arc  being  built  in  the  yards  of  the  Perro-Concrete  Ship  Construction  Co..  at  Barrow- 
in-Furness.   England. 


creased  displacement  of  a  reinforced  concrete  ship 
giving  the  same  deadweight  carrying  capacity  as  a 
steel  ship. 

It  is  interesting  to  notice  that  the  increased  dis- 
placement of  a  reinforced  concrete  ship  of  7,500  dead- 
weight tons  is  only  just  over  11  per  cent.,  and  the 
increased  engine  power  required  would  be  less  than 
14  per  cent. 

It  remains  to  be  proved  that  the  fricti<inal  resist- 
ance of  a  jxjlished  concrete  surface  will  be  less  than 
a  steel  ship,  taking  into  consideration  the  uneven 
surface  caused  by  lapping  of  the  plates,  etc.  It  is 
highly  probable,  however,  that  this  frictional  resist- 
ance will  be  less  on  a  well-finished  ship,  and  will  re- 
duce the  percentage  of  excess  power  retpiired  for  re- 
inforced concrete  ships,  as  the  frictional  resistance 
upon  which  these  curves  are  ba^ed  i<  that  of  a  steel 
ship. 

The  fact  that  vibration  is  jjractically  eliminated  in 
a  reinforced  concrete  ship  should  also  add  t<'>  the  cfti- 
ciency  of  the  power  equipment. 

In  the  near  future  grcai  iiupiox  luicnts  will 
undoubtedly  be  effected  in  the  construction  of  rein- 
forced  concrete  ships,   which   will   increase   their   efli- 


with  three  flats,  the  circle  being  dividea  into  six  parts 
giving  three  circular  portions  and  three  flat  portions 
alternating  with  one  another.  The  bars  are  "physically 
developed"  by  cold  twisting,  so  that  a  gain  is  made  of 
about  40  per  cent,  in  the  ultimate  strength,  and  of 
about  50  per  cent,  on  the  elastic  limit.  There  are  no 
sharp  corners  on  these  bars,  so  that  the  handling  and 
bending  is  easy  compared  with  square  twisted  bars. 
There  is  no  distorting  of  fibres  as  in  other  deformed 
bars  and  the  fibres  are  not  over-strained  to  obtain 
maximum  efficiency  as  the  corner  fibres  in  a  square 
bar.  The  yield  at  the  elastic  limit  without  any  increase 
of  load  that  occurs  in  ordinary  bars  is  eliminated 

In  the  space  of  an  article  it  is  not  possible  to  deal 
adequately  on  the  subject  of  reinforced  concrete  ap- 
plied to  shipbuilding,  but  only  to  briefly  sketch  the 
situation.  There  is  no  question  but  that  reinforced 
concrete  shipbuilding  is  now  an  established  industry, 
and  has  before  it  a  great  future.  The  production  quot- 
ed (600,000  dead  weight  tons)  is  20  per  cent,  in  excess 
of  tlie  entire  pre-war  shipbuilding  in  the  United  States. 
The  improvements  etTected,  just  touched  upon  above. 
will  be  innumerable  in  the  very  near  future,  and  there 
will  be  very  much  cheaper  proiduction.  There  is  much 
cost  that  can  be  saved  in  form  work  and  in  the  labor 
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of  ])lacing  the  steel  and  also  in  the  quantity  of  the 
steel  used.  In  time  the  merit  of  reinforced  concrete 
will  establish  itself  and  no  one  can  stop  it.  The  ships 
that  are  built  and  being  built  will  give  proof  in  prac- 
tical form,  which  will  appeal  to  the  most  prejudiced 
mind,  of  the  efficiency  of  good  reinforced  concrete 
work.  It  will  light  the  way  for  reformation  of  the  in- 
iquitous by-laws  and  restrictions  placed  in  the  way  of 


Fig.   8 — Launching   1,000-ton    Barge,   shown   in    Fig.   6 

development  of  reinforced  concrete  construction,  and 
show  those  who  are  responsible  for  the.se  condi- 
tions that  the  way  to  guard  public  safety  is  not  to 
restrict  reinforced  concrete  engineers  to  low  stresses 
and  impractical  and  false  theories,  but  to  control  and 
establish  the  efficient  erection  of  the  actual  work. 


Canadian  Northern's  Tunnel  at  Montreal 

THE    Montreal   tunnel,   from   an   economic   point 
of  view,  was  the  subject  of  a  most  interesting 
illustrated  address,  given  by  Mr.  H.  K.  Wick- 
steed,  before  a  meeting  of  the  Engineering  In- 
stitute of  Canada,  Toronto  Branch.    The  actual  con- 
struction features  were  not  detailed  and  will  possibly 
be  the  subject  of  a  further  address. 

The  tunnel  was  opened  for  traffic  on  October  21, 
but  this  epoch  in  the  Canadian  Northern  Railway's 
history  was  overshadowed  by  the  news'  from  the  bat- 
tle front  and  at  the  time  caused  little  comment.  The 
one  tunnel  in  Canada  that  exceeds  in  size  the  new 
C.  N.  R.  tunnel  is  the  C.P.R.  tunnel  through  the  Sel- 
kirks.  The  C.P.R.  tunned  was  only  a  detail  in  the 
general  improvement  scheme  while  the  Montreal  tun- 
nel was  the  missing  link  in  the  Canadian  Northern's 
transcontinental  line. 

Montreal  is  wedged  between  the  .St.  Lawrence 
River  and  Mount  Royal,  and  its  expansion  has  of 
necessity  been  along  the  river  front.  Montreal's  in- 
crease in  population  has  been  phenomenal  and  it  has 
been  said  that  the  city  was  choking  to  death  for  lack 


of  room.  The  congestion  in  the  city  is  cpiite  apparent 
to  even  the  casual  visitor  and  the  relief  offered  by  the 
opening  up  of  the  territory  beyond  the  mountain  which 
has  hitherto  been  inaccesible,  will  be  welcomed. 

To  enable  theC.N.R.  to  reach  the  heart  of  the  city 
from  the  west  it  was  necessary  to  go  around  the 
mountain  or  go  through  it.  To  follow  the  line  used" 
by  the  Grand  Trunk  or  Canadian  Pacific  was  out  of 
the  question.  Twenty-five  years  makes  a  big  differ^" 
ence  in  the  growth  of  a  large  city  and  in  land  values. 
The  public  had  found  that  level  crossing  of  streets 
interfered  with  traffic  and  was  dangerous.  In  view  of 
these  conditions,  it  was  decided  to  tunnel  the  moun- 
tain. 

The  tunnel  is  double-  tracked  throughout  and  is 
three  and  one-quarter  miles  long,  and  the  grade  is 
just  sufficient  to  j)rovide  good  drainage. 

Where  the  line  runs  through  the  city  an  absolute 
avoidance  of  grade  crossings  is  secured  and  only  a 
slight  change  of  grade  in  one  street  was  necessary. 

With  the  exception  of  about  2,000  ft.  the  excava- 
tion was  through  rock.  This  section  was  through  a 
deposit  known  as  "Leda"  clay,  which  is  plastic  and 
carries  much  moisture.  A  shield  was  used  in  boring 
this  section  and  a  double  arch  built  of  pre-cast  blocks, 
resting  on  either  side  on  the  limestone  walls  and  in 
the  centre  on  a  reinforced  concrete  wall.  When  the 
work  was  completed  there  was  no  leakage  and  very 
little  settlement.  Some  old  brick  sewers  had  to  be 
rebuilt,  but  the  amount  of  damage  was  very  limited. 

A  thin  lining  of  concrete  was  found  necessary  as 
the  roof  proved  to  be  somewhat  seamy  and  friable, 
and  some  small  falls  took  ])lace.  This  concrete  was 
placed  by  compressed  air  as  the  clearance  and  thick- 
ness of  the  arch  ring  was  small.  Mr.  H.  K.  Wicksteed 
was  chief  locating  engineer  and  the  managing  engineer 
was  Mr.  S.  P.  Brown.  Mr.  W.A.  Lancaster  designed 
the  electrical  plant  and  Mr.  Fisher  was  in  charge  of 
levels  and  alignment.  The  final  closure  was  out  less 
than  one  inch  and  the  levels  less  than  one-quarter  of 
an  inch. 


York  County  Road  Improvement 

The  council  of  York  county.  Out.,  at  a  recent  meet- 
ing decided  to  set  aside  $100,000  as  the  county's  share 
of  the  exi)enditure  on  road  work.  This,  with  an  equal 
contribution  from  the  city  of  Toronto,  and  $133,000 
from  the  provincial  government,  would  make  a  total 
of  $333,000.  Instead  of  the  usual  procedure  bf  issuing 
debentures,  it  is  proposed  to  raise  the  money  as  the 
work  progresses.  County  Engineer  James  presented 
the  report  of  the  Toronto  and  York  Highway  Commis- 
sion regarding  the  work  carried  out  last  :,eason.  With 
the  exception  of  the  lake  shore,  culverts  have  been 
provided  on  all  roads.  Improvements  have  been  made 
on  the  Kennedy,  X'aughan,  Weston  and  Don  Mills 
roads,  but  the  work  on  the  Kingston  road  is  held  up 
on  account  of  the  railway's  refusal  to  ship  stone  to 
Port  Union.  A  dangerous  curve  near  Thistletown  has 
been  eliminated,  also  one  on  the  Pine  Orchard  road, 
and  thirty  new  direction  signs  have  been  erected  in 
the  county. 


The  Niagara  Falls  Branch  of  the  Canadian  Manu- 
facturers' Association  have  recommended  to  the  city 
council  that  it  employ  a  competent  city  planning  en- 
gineer to  make  a  survey  of  the  city  and  report  on  his 
findings  and  present  to  the  city  a  comprehensive  plan 
for  development  and  beautification. 
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Factory  Stairs  and  Stairways 


■By  G.  L.  H.  Arnold - 


IN    solving   the    stairway     problem,     consideration 
must  be  given  to:  (1)  number;  (2)  location;  (3) 
size;  (4)  type;  (5)  materials;  (6)  safety  treads; 
(7)  proportions;  (8)  landings;  (9)  handrails;  (10) 
enclosures;  (11)  lighting;  (12)  wear. 

Number 

Where  building  codes  are  in  force,  the  minimum 
lurniher  of  stairways  ])ermitted  is  usually  ample.  I'er- 
ha])s  the  most  usual  code  rec|uirements  are  one  stair- 
way i)lus  one  for  each  5,000  sq.  ft.  of  lot  area.  In  cases 
where  the  code  provision  is  insufficient,  and  where 
there  is  no  code,  it  is  essential  to  consider:  (a)  safety; 
(b)  cai)acity  ;  (c)  convenience. 

.Safety:  No  buildinjj  over  two  stories  in  lieight  is 
safe  witli  less  than  two  stairways.  Large  (loors  re- 
<|uire  an  increased  number  of  stairs  even  if  but  few 
peo])le  occupy  the  floor. 

'J'wo  4-ft.  stairways  for  buildings  having  up  to  20,- 
(XX)  S(|.  ft.  of  floor  area,  with  one  additional  4-ft.  stair 
for  each  additional  10,000  sq.  ft.,  is  the  least  number 
that  it  is  i)rudent  to  use. 

If  the  building  is  liable  to  l)e  used  for  purposes 
which  may  ])ermit  the  occupants  to  be  closely  spaced, 
the  number  should  he  increased  to  two  for  the  first  12,- 
000  sc|.  ft.  plus  one  for  each  additional  6,000  sq.  ft. 

At  least  one  and  preferalily  all  of  the  stairways, 
should  be  carried  to  the  roof.  •    !■/'■ 

Capacity:  In  densely  populated  buildings  the 
number  of  stairways  must  be  increased  to  prevent 
dangerous  over-crowding  when  all  the  occupants  try 
to  leave  at  once.  In  such  cases,  20  in.  in  width  for  each 
100  ])ersons,  the  Boston  rule  for  theatre  exits,  is  high, 
and  10  to  14  in.  would  be  ample. 

Convenience.  No  question  of  convenience  should 
be  permitted  to  cause  stairs  to  be  so  located  that  any 
occupant  of  a  factory  would  be  obliged  to  travel 
over  100  ft.  to  reach  an  exit. 

Location 

Every  stairway  should  communicate  directly  with 
an  exit  from  the  building.  The  stairs  should  be  dis- 
tributed with  a  fair  degree  of  uniformity  and  so  placed 
as  to  reduce  as  much  as  ])ossible  the  maximum  dis- 
tance to  be  traversed  to  reach  an  exit.  On  each  floor 
the  landing  .should  be  so  placed  that  lines  of  men 
going  from  shop  to  locker  room,  locker  room  to  stairs, 
and  shoj)  to  stairs,  shovdd  not  conflict. 

It  is  al.so  highly  desirable  to  avoid  obstructing  the 
foreman's  view  of  the  room.  When  ])racticable.  the 
separate  tower  or  wing  is  the  most  satisfactory  loca- 
tion. The  locker  and  toilet  rooms  and  the  elevator  can 
be  in  the  tower,  thus  leaving  the  main  building  clear 
of  obstructions  and  giving  the  foreman  an  unobstruct- 
ed view  of  the  room  and  ])ermitting  greater  freedom  in 
the  floor  layout. 

Size 

A  clear  width  of  44  in.  to  4.S  in.  between  handrails 
will  allow  the  passage  of  two  line.s  of  people  at  once 
and  the  main  stairs  should  never  be  less  than  this. 
If  wider,  the  width  should  he  iu  multiples  of  22  in.  to 
24  in.,  the  number  of  handrails  being  such  that  it  is 

•Paper  prcHcnted  al  ttic  N'rw  ^^Mk  inrrtinp  of  y—:--::  ■--  ^..;-...  -.f 
Miclianieal    Engineers. 


never  less  than  44  in.  nor  more  than  48  in.  between 
rails. 

Where  the  number  of  employees  is  large,  it  is  bet- 
ter to  increase  the  number  of  4-ft.  stairs  than  to  in- 
crease the  width.  Even  when  the  number  of  employees 
in  a  building  is  large,  only  one  floor,  as  a  general  thing, 
will  be  densely  populated.  This  crowded  floor  is  as 
likely  to  be  at  the  top  as  at  the  bottom.  Therefore,  it 
is  the  usual  practice  to  make  factory  stairwav-  ..f  <•, ,ri. 
stant  width  throughout  their  entire  length. 

Occasionally  a  factory  building  must  be  ne^igneii 
to  accommodate  dense  poj)ulatif>n  on  two  or  more 
floors.  In  this  case  the  employees  from  the  upper 
floors  coming  down  at  the  full  capacity  of  the  stair- 
ways will  find  the  lower  flights  already  taxed  to  the 
utmost  and  serious  congestion  will  result.  The  r<T"'-''v 
is  increased  widths  for  the  lower  flights. 

.Additional  stairways  from  the  lower  crowded  tioor.- 
inav  be  steep,  or  ,if  not  much  used,  they  may  have 
of  an  emergency,  when  free  and  cjuick  egress  is  most 
important,  the  occupants  of  the  lower  floors  arc  likely 
to  rush  to  the  busiest  stairway  and  leave  their  own 
special  exit  unused. 

Special  stairs,  not  used  for  general  ingress  and 
egress,  may  be  as  narrow  as  20  in.  in  clear  width ;  they 
may  be  steep,  or,  if  not  much  used,  they  may  have 
winders  or  be  spiral. 

Type 

Except  for  special,  cases  usedi  by  but  few  people 
for  intra-department  shortcuts,  spiral  stairs  and  wind- 
ers should  never  be  permitted  in  a  factory.  Straight 
runs  alone  are  permis.sable.  When  the  story  height 
exceeds  9  ft.,  the  flights  should  be  cut  and  interme- 
diate landings  used.  The  landings  should  be  rectangu- 
lar and  the  flights  should  be  not  less  than  three  risers 
nor  more  than  9  ft.  high. 

The  intermediate  landing  is  of  little  use  if  the  flights 
are  .in  line.  A  turn  at  the  landing  serves  to  limit  a 
fall.  A  180  degree  turn  has  the  further  advantage  of 
reducing  t|wy  floor  .space  retpiired.  In  fact,  the  stair- 
way of  miuinuim  floor  area  (barring  spirals)  has  a 
lauding  and  a  180  degree  turn  every  4  ft.  in  its  height. 

Materials 

The  factory  .-tan.-  are  usually  of  \\» ^,..-1  ir«.)n. 

steel  or  steel  with  wood  tread,  steel  with  cast-iron 
tread,  steel  with  stone  tread,  steel  with  concrete  tread. 
or  reinforced  concrete. 

The  wooden  stair  in  nuilti-story  factories  is  not 
good  practice.  It  is  combustible  and  unsanitary.  In 
buildings  of  mill  construction,  however,  especially  the 
smaller  ones  when  not  over  four  stories  in  height, 
sprinkled  wood  may  be  acceptable.  The  wood  must 
be  smooth,  closely  jointed,  free  from  beads,  and  not 
less  than  2  in.  thick,  making  a  slow-burning  construc- 
tion. It  is  imperative  that  the  wooden  stairs  be  en- 
closed in  a  fireproof  well. 

The  saving  in  cost,  however,  over  a  non-combust- 
ible stairway  is  not  great  enough  to  warrant  the  risk 
except  in  special  ca.ses.  Cast  iron  and  steel,  while  non- 
combustible,  are  not  fireproof.  Nevertheless,  they  are 
perniissable  when,  as  it  always  should  be.  the  stair- 
way is  in  a  fire-proof  enclosure,  since  any  fire  hot 
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enough  to  weaken  the  metals  would  render  the  stair- 
way impassable. 

Steel  channels  are  more  reliable  for  stringers  and, 
except  for  short  flights,  cheaper  than  cast  iron,  and 
are  more  generally  used.  Risers  are  usually  of  angle 
and  steel  plate  or  pressed  steel.  Theads,  while  usually 
of  cast  iron,  are  frequently  of  checkered  steel  plate, 
wood,  slate  or  concrete. 

Cast  iron  and  steel  plate,  wear  slippery  and  hence 
they  are  dangerous  and  should  never  be  used  without 
some  sort  of  safety  tread. 

Wood,  because  of  its  inflammability,  should  not 
be  used,  except  as  a  safety  tread  over  a  solid  sub-tread. 
Slate  does  not  wear  slippery,  but  it  is  more  expensive. 
It  must  be  backed  up  by  .steel  plate  and  replacements 
are  expensive. 

Concrete  as  a  tread  on  steel  stairs  has  no  special 
advantage.  The  steel  plate  under  tread  is  needed  as 
it  is  for  wood  or  slate,  and  to  facilitate  casting  the  steel 
is  usually  carried  up  to  form  a  nosing.  This  is  danger- 
ous. The  concrete  is  liable  to  crack  ofT  or  wear  below 
the  top  of  the  steel,  leaving  a  lip  over  which,  sooner 
or  later,  some  one  will  trip  and  fall. 

Reinforced  concrete  makes  perhaps  the  most  satis- 
factory stair  if  properly  designed  and  built.  There 
should  be  a  good  fillet  between  tread  and  riser  for  san- 
itary reasons,  at  least.  There  should  be  a  nosing, 
which  is  not  difficult  to  cast  if  made  with  a  large  fillet. 

Safety  Treads 

Steel,  cast  iron,  and  concrete  wear  slippery  and  so 
become  dangerous.  Consequently,  some  form  of  safe- 
ty tread  must  be  used.  Safety  treads  are  made  of:  (a) 
lead;  (b)  abrasive  material;  (c)  combination  of  the 
two;  (d)  cork;  (e)  wood. 

Lead  Safety  Tread :  The  lead  safety  tread  is  made 
by  inserting  plugs  of  lead  in  pockets  in  a  steel  frame, 
the  whole  being  fastened  to  the  tread  proper  by 
screws.  This  of  course  wears  more  rapidly  than  cast 
iron  or  steel,  but  does  not  become  slippery,  and  has 
no  afifinity  for  ice  or  snow.  It  is  easily  replaced  when 
worn.  The  chief  objections  to  it  are  that,  owing  to 
the  grooves  between  the  lead  plugs,  it  is  difficult  to 
keep  clean,  and  there  is  a  chance  for  a  heel  to  catch  in 
the  grooves. 

Abrasive  Safety  Tread  The  abrasive  tread  is  made 
of  alundum  or  carborundum  cast  into  hard  metal, 
leaving  the  grit  projecting  slightly  above  the  surface 
of  the  metal.  The  abrasive  is  also  imbedded  in  the 
rounded  nosing  to  prevent  slipping  on  the  edge  of 
the  step. 

This  type  of  safety  tread  is  made  to  be  used  as  the 
complete  tread  as  well  as  the  renewable  safety  tread 
bolted  to  a  sub-tread.  It  is  also  made  as  a  nosing,  this 
form  being  especially  useful  on  concrete  stairs. 

This  is  probably  the  most  durable  tread  in  heavy 
trafific.  It  is(  however,  hard  and  noisy  and,  like  the 
lead  tread,  it  is  difficult  to  keep  entirely  clean.  There 
is  also  a  chance  that  the  grit  may  be  too  sharp :  In- 
stances are  known  where  the  shoe  has  been  gripped  so 
firmly  as  to  cause  a  fall. 

Combined  Lead  and  Abrasive  Safety  Tread :  A 
third  type  of  safety  tread  is  made  of  grains  of  abrasive 
in  a  lead  matrix,  the  whole  carried  on  a  steel  plate.  It 
is  made  either  grooved  or  flat,  and  with  the  anti-slip 
surface  carried  to  the  front  edge. 

The  flat  top  is  a  great  advantage  as  it  makes  it 
possible  to  keep  the  stairs  clean.  For  outdoor  use,  it 
shares  with  the  lead  tread  the  advantage  that  snow 
or  ice  do  not  adhere.    It     also    shares  with  the  other 


tyi)e  of  abrasive  tread  the  danger  of  too  acute  a  grip. 

With  either  of  the  above  three  types  of  tread,  it 
is  not  necessary  to  cover  the  entire  width  of  the  tread. 
If  the  front  edge  of  the  step  to  a  depth  of  3  in.  to  3^/ 
in.  is  protected  by  a  non-slipping  surface,  the  remain- 
der of  the  tread  only  needs  to  be  brought  up  flush 
with  the  safety  strip. 

Cork  Tread :  Cork  as  a  safety  tread  is  not  so  well 
known  nor  so  widely  used  as  it  deserves  to  be.  It  is 
impervious  to  almost  all  liquids  and  hence  is  easily 
kept  in  a  really  sanitary  condition.  It  is  noiseless, 
wears  surprisingly  well  and  is  the  pleasantest  of'  all 
materials  on  which  to  walk. 

Unfortunately,  its  lack  of  strength  makes  it  neces- 
sary to  use  a  metal  or  wood  nosing.  This  is  not  dan- 
gerous, however,  because  owing  to'  the  elasticity  of 
the  cork,  the  nosing  will  wear  ahead  of  it. 

When  stairs  are  liable  to  rough  usage,  as  by  drag- 
ging heavy  pieces  up  or  down,  the  cork  tile  is  some- 
times used  with  a  nosing  having  a  lead  or  abrasive 
non-slip  surface. 

For  use  as  a  safety  tread,  the  cork  is  compressed 
into  tiles  Yi  in.  thick  by  9  to  12  in.  sq.  These  are  cem- 
ented to  the  sub-tread. 

Wood  Safety  Tread:  Except  under  the  heaviest 
traffic,  wood  makes  a  splendid  safety  tread.  Laid  di- 
rectly on  top  of  a  solid  steel  or  concrete  base  and  ex- 
posed only  on  the  top  and  front  edge,  the  fire  risk  is 
practically  eliminated. 

Wood' offers  one  of  the  most  satisfactory  surfaces 
to  step  on.  It  is  never  slippery  and  it  is  cheap.  The 
worst  objection  to  it  is  from  a  sanitary  viewpoint  be- 
cause it  absorbs  expectoration . 

The  wood  should  be  either  oak,  maple  or  edge-grain 
vellow  pine  to  wear  well,  the  last-named  being  un- 
doubtedly the  longest-lived.  Each  tread  should  be 
made  in  three  pieces.  The  rear  strip  will  never  need 
to  be  renewed  and  the  centre  strip  but  rarely. 

Proportions 

Although  the  pitch  of  stairs  must  be  kept  within 
comparatively  narrow  limits  for  best  results,  still  it 
is  possible  to  make  a  safe  and  reasonably  comfortable 
stair  at  almost  any  pitch  if  due  regard  is  paid  to  rela- 
tion of  rise  to  length  of  run. 

The  natural  length  of  steps  decreases  rapidly  as 
the  grade  increases,  even  on  a  ramp  where  the  sur- 
face offers  equal  foothold  at  all  points. 

Failure  to  take  this  fact  into  consideration  results 
in  a  stair  which  is  awkward  and  tiresome,  with  a  pro- 
nounced tendency  to  produce  stumbling  and  falls. 

The  length  of  the  foot,  or  rather  of  the  shoe,  is  not 
an  important  factor.  For  one  thing,  the  actuail  length 
of  the  tread  exceeds  the  run  by  the  amount  of  the 
nosing.  For  another,  practically  all  the  work  of  as- 
cending and  descending  stairs  is  done  by  the  ball  of 
the  foot.  In  ascending  the  weight  is  borne  on  the  ball 
of  the  foot  in  the  middle  of  the  step  while  the  heel  pro- 
jects in  the  air.  In  descending,  the  toe  projects,  the 
weight  being  borne  on  the  ball  on,  or  just  back  from, 
the  edge  of  the  step,  the  heel  barely  touching  the  step. 

For  adults,  making  the  length  of  the  run  plus 
twice  the  rise  equal  to  24  in.  to  243^  in.  can  be  relied 
upon  to  give  satisfactory  proportions. 

By  this  rule,  the  rungs  of  a  ladder  should  have  a 
12-in.  spacing,  which  is  the  recognized  standard,  and 
a  45  degree  stair  would  have  an  8-in.  rise  and  an  8-in. 
run,  which  a  wide  experience  shows  to  be  entirely  sat- 
isfactory.   A  horizontal   grating  would  have  a  24-in. 
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spaciiij^-,  wliidi,  altliniiph  a  trifle  slmii,  i-,  ik  \ »  i  tlnU -^ 
within  the  bounds  of  ()ractical)ility . 

In  factory  practice,  the  tendency  is  to  make  the 
stairs  steej)  in  order  to  save  room.  01)servation  by 
several  j)eo])Ie  over  a  period  of  years  and  under  a 
wide  variety  of  circumstances  confirms  the  opinion 
that  an  8-in.  rise  by  an  8-in.  run  is  the  steepest  stair 
])racticable  for  general  use  and  that  7^-in.  rise  by 
9-in.  run  is  much  better.  Some  building  codes  pre- 
scribe 7j/.  in.  as  the  maximum  height  or  run.  Al- 
thougli  7-in.  rise  by  10-in.  run  makes  probably  the 
easiest  of  all  stairs  the  imijrovements  over  7j/>  in.  by 
9  in.  is  not  wholly  worth  the  extra  floor  space  con- 
sumed. 

Out-of-doors  stairs  or  ste^>.■^  >iu)uld  Ije  made  with 
only  6-in.  rise,  if  possible.  In  any  case,  the  rise  and 
run  must  be  uniform  throughout  the  entire  length  of 
the   stairway.    Otherwise,   falls   will   be   frecpient. 

Landings 

All  landings  should  be  rectangular  and  at  least  as 
dee])  as  the  stairs  are  wide.  The  surface  should  be  of 
the  .same  material  as  the  stair  treads.  Attempts  to 
save  room  by  cutting  off  corners  or  reducing  the  size 
of  landings,  or  by  the  introduction  of  winders  or 
straight  steps  invariably  result  in  accidents,  especially 
when  the  stairs  are  crowded  and  every  one  is  in  a 
hurry.    , 

Handrails 

ICach  line  of  ])eo])le  on  the  stairway  should  have 
a  continuous,  firmly  su])i)orted  handrail  at  a  conveni- 
ent height  and  of  such  size  and  shaiu"  as  to  be  readily 
and  securely  gras])ed. 

The  material  may  be  of  wood  or  metal.  If  of  metal, 
the  rail  will  usually  be  iron  or  occasionally  brass  pipe 
and  of  IJ/.-in.  or  l/4-''i-  iron  pipe  size.  The  V/i-\n., 
although  somewhat  small,  has  the  advantage  that  the 
fittings  are  more  generally  carried  m  stock.  Large 
sizes  are  used  but  they  are  objectionable  as  they  can- 
not be  grasped  securely  in  the  frantic  effort  to  recover 
from  a  misstep,  especially  by  a  jicrson  with  small 
hands. 

T-bars  and  s|)ecial  rolled,  drawn  or  cast  handrail 
sections,  are  frc(|ucntly  used  but,  exce])t  for  the  arch- 
itectural effect,  they  have  no  advantage  over  the  clleap 
and  homely  wrought-iron  pipe. 

If  the  rail  is  of  wood,  it  should  be  of  oak,  ash  or 
some  other  non-splitting  hardwood  ;  never  yellow  pine. 
It  may  be  a  round  bar  not  less  than  1^  in.  in  diameter 
nor  more  than  2%  in.,  or  it  may  be  one  of  the  stock 
patterns  carried  by  the  mills. 

In  any  case  it  must  be  strongly  supported  at  a 
height  of  31  to  ,^3  in.  above  the  front  edge  of  the  step. 
Around  the  landing,  the  height  should  be  36  in. 

0]H'n  stairs  reejuirc  either  a  second  rail  at  half 
height  or  a  strong  wire  netting  between  stair  and  rail. 

Enclosures 

Niilu  ilhstanding  the  lire  risk,  the  danger  from 
things  dro|)ped  or  thrown,  the  chance  for  falls  and 
the  increased  difficulty  of  heating,  open  stairways  are 
frec|ueutly  found  in  factories. 

Every  stairway  should  be  enclosed  in  a  fireproof 
well.  In  many  cities  a  wire  grill  is  permitted  between 
stairs  and  elevators  in  the  same  well.  A  solid  partition 
is  more  satisfactory  and  pays  for  the  extr.T  rooui  and 
expense. 

Choice  of  material  will  lie  governed  i)y  the  same 
considerations  as  in  the  case  of  the  otlier  jiartitions. 

The  space  under  the  bottom  flight  must  be  left  open 
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bustible  material. 

If  the  stairs  extend  to  the  roof,  the  enclosure  should 
be  carried  above  the  roof  in  the  form  of  a  bulkhead 
or  pent-house  high  enough  to  allow  a  door  6  ft.  6  in. 
to  7  ft.  in  height. 

If  the  roof  flight  is  a  ladder  or  a  very  steep  stair, 
the  pent-house  may  be  replaced  by  a  scuttle,  or  better, 
by  a  companion. 

The  door  or  .scuttle  should  be  hooked,  latched,  or 
bolted  in  such  a  way  that,  at  any  time,  it  can  be  oj)ened 
readily  from  the  inside. 

.The  roof  of  the  stair  well  should  be  a  skylight 
with  a  wire  netting  under  the  glass  to  catch  pieces 
of  glass  in  case  of  breakage. 

At  each  .story  liberal  wire-glass  windows  with 
metal  frames  should  be  provided  so  that  the  whole 
shaft  shall  I)e  as  light  as  may  be  in  daylight.  The  bet- 
ter the  illumination  is,  the  fewer  days  in  a  year  will 
artificial  light  be  required. 

All  stairway  openings  should  be  closed  with  Un- 
derwriter automatic  fire  doors  opening  with  the  out- 
going current.  The  outside  doors  need  not  be  fire 
doors  but  should  open  out.  Where  there  is  much  traf- 
fic, the  fire  doors  may  be  supplemented  by  glazed 
double-acting  doors. 

The  locks  on  all  these  doors  should  be  such  that 
under  no  circumstances  can  a  person  be  locked  in. 

Care  should  be  exercised  to  locate  these  doors  so 
thai  they  may  be  ojjened  without  ri.sk  of  crowding 
.some  cue  off  the  landing  and  so  that  a  .stream  of  peo- 
ple descending  cannot  i>rcvent  them  from  b.it>L'  open- 
ed. 

Lighting 

In  the  artificial  illumination  of  the  shaft,  brilliancy 
is  not  required  but  thorough  distribution  is.  A  light 
should  be  placed  at  each  floor  and  each  turn.  The 
lighting  should  be  in  duplicate. 

Since  there  is  always  a  likelihood  of  a  small  group 
of  employees  being  in  the  place  at  night  after  the 
stair  lights  are  out,  it  is  quite  necessary  to  reduce  to 
a  minimum  the  distance  one  must  grope  in  the  dark. 
For  this  reason  the  electirc  lights  should  have  double- 
acting  switches  at  each  end  of  each  circuit  and  the 
emergency  lights,  whether  gas,  candle  or  lantern. 
should  be  so  placed  that  each  flight  can  be  lighted  on 
the  si)ot. 

Wear 

Mr.  F.  A.  Waldron,  during  the  years  1896  to  I90t\ 
at  the  Yale  &  Towne  Manufacturing  Co.,  made  ex- 
tensive ex]H'riments  on  the  wear  of  wooden  treads  con- 
structed in  three  pieces.  Hard  maple,  on  account  of 
its  superiority  for  flooring,  was  taken  as  a  basis  of 
comparison.  Mr.  VValdron's  method  was  to  use  the 
hard  maple  on  every  other  step,  putting  the  wood  on 
trial  on  the  alternate  steps.  Ordinary  yellow  pine 
proved  to  be  very  short-lived.  Edge-grain  yellow  pine, 
on  the  other  hand,  i)roved  to  be  by  far  the  most  dur- 
able, outwearing  the  maple  two  to  one. 

\V  here  safety  treads  3  in.  or  3»<5  in.  wide  are  used. 
|)ractically  all  the  wear  will  come  on  the  safety  tread 
and  only  this  will  need  renewal. 


The  Railway  Board  has  approved  three  by-laws 
submitted  by  the  council  of  York  Town.ship,'  Ont.. 
authorizing  that  body  to  raise  $75,513  for  waterwork.s 
coiistruction  purposes,  in  township  districts  "A"  and 
"B". 
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The  Growing  Use  of  Pulverized  Goal 


-By  J.  Cunliffe* 


IT  has  remained  for  twentieth  century  science  to 
solve  to  some  small  extent  the  problem  of  waste 
in  our  crude  methods  of  burning  coal.  To  illus- 
trate how  serious  this  waste  is,  let  us  take  for 
example  the  case  of  steam  generation  and  its  ap])li- 
cation  to-day.  A  single  pound  of  good  bituminous 
coal  contains  about  14,000  b.t.u.  of  heat,  and  each  unit 
is  capable  of  conversion  into  778  ft.-lbs.  of  mechanical 
work,  so  that  the  heat  units  in  1  lb.  of  coal,  if  it  were 
possible  to  convert  them  completely  into  mechanical 
work,  would  ecpial  5>^  hp.-hr.,  and  1000  h]).  could  be 
generated  for  10  hours  on  less  than  1  ton  of  coal.  In 
practice,  the  best  modern  steam  engines  use  from  8 
to  10  tons  of  coal  to  maintain  1000  hp.  continuously 
for  10  hours,  and  the  average  small  plant  requires  20 
to  30  tons  or  more. 

The  use  of  pulverized  coal  has  been  demonstrated 
beyond  doubt  to  give  better  results  than  any  other  fuel 
for  many  manufacturing  purposes.  It  is  more  eco- 
nomical than  oil  fuel,  producer  gas,  or  coal  burned  in 
the  ordinary  manner  for  many  pirrposes ;  its  milling, 
distribution  and  burning  can  be  done  at  a  low  cost,  it 
is  simple  to  use,  and  does  not  call  for  laborious  work 
or  any  particular  skill  in  operation.  Furthermore,  if 
properly  ajiplied  a  great  economy  in  fuel  can  be  effect- 
ed. Pulverized  coal,  properly  prepared  and  burned, 
promises  a  satisfactory  remedy  for  the  smoke  nuisance, 
and  when  its  merits  are  better  understood  by  the  public 
and  its  use  becomes  more  widely  extended,  bids  fair 
to  make  the  cities  of  the  future  smokeless. 

To  John  V.  Culliney,  superintendent  of  the  Amer- 
ican Iron  &  Steel  Co.,  is  due  the  credit  of  being  the 
originator  of  the  first  really  successful  system  of  burn- 
ing pulverized  coal  as  a  fuel  for  metallurgical  purposes. 
He  perfected  a  fuel-controlling  device  that  turned 
failure  into  success,  and  form  a  small  beginning  over 
a  decade  ago  the  use  of  this  fuel  has  extended  to  large 
proportions  at  the  present  time.  This  company  alone  is 
now  operating  77  furnaces  with  this  fuel,  is  doing  the 
work  of  puddling,  bushelling,  rod  heating,  upsetting, 
etc.,  and  consumes  in  its  operations  over  150  tons  of 
coal  per  day. 

Preparation,  Application  and  Burning. 

Speaking  generally,  if  a  good  supply  of  bituminous 
coal  is  available  at  reasonable  cost,  and  the  fuel  con- 
sumption will  warrant  the  installation  of  a  coal  handl- 
ing, milling,  distributing  and  burning  equipment,  the 
use  of  pulverized  coal  will  effect  a  large  saving.  To 
obtain  the  best  results,  powered  coal  must  be  dry  and 
fine;  and  by  "dry"  is  meant  that  it  must  not  contain 
more  than  1  per  cent,  moisture.  This  has  a  double 
advantage:  dry  coal  requires  less  power  to  pulverize, 
and  better  results  are  obtained  in  burning  it. 

By  "fine"  is  meant  that  93  to  95  per  cent,  should 
pass  through  a  100-mesh  seive,  or  80  to  85  per  cent, 
through  a  200-mesh.  In  this  state  the  particles  are  so 
finely  divided  that  in  a  properly  constructed  burning 
apparatus  each  one  is  surrounded  by  the  amount  of  air 
necessary  for  perfect  combustion,  and  the  entire  fuel 
energy  of  the  coal  is  liberated  instantly.  It  is  obvious 
that  the  finer  the  coal  is  the  faster  it  will  burn,  since 

•From  a  paper  before  the  Vancouver  Chamber  o£  Mines 


coal  in  a  finely  divided  state  exposes  a  much  greater 
surface  to  the  action  of  the  flame  and  air  than  lump 
coal.  The  volatile  gases  of  the  pulverized  coal  ignite 
instantly  upon  the  entry  of  the  fuel  into  the  combustion 
chamber;  the  fixed  carbon  in  suspension  is  consumed 
by  the  heat  of  the  volatiles,  and  to  the  casual  observer 
the  flame  resembles  that  of  oil  or  gas.  By  the  addition 
of  more  air  or  fuel  the  flame  can  be  varied  at  the  will 
of  the  operator,  the  control  simj^ly  consisting  of  open- 
ing or  closing  the  valves  that  regulate  the  supplies. 
The  fire  is  under  absolute  control  at  all  times  and  the 
entire  combustible  content  of  the  coal  is  converted 
into  heat. 

Coal  Handling  Equipment. 

The  following  is  a  general  description  of  the  plant 
necessary  for  the  preparation  and  burning  of  powder- 
ed coal :  From  the  source  of  supply  the  coal  is  de- 
livered to  a  crusher  and  reduced  to  a  suitable  size  for 
delivery  to  a  pulverizer.  In  passing  from  the  crusher 
to  the  puverizer  it  is  subjected  to  magnetic  separation, 
to  insure  the  removal  of  any  tramp  iron  or  steel  it 
may  contain.  After  passing  from  the  separator  it  is 
raised  to  a  storage  bin,  from  which  it  is  fed  to  the 
dryer  and  thence  to  a  dryer  coal  bin.  From  here  it  is 
led  to  the  pulverizer.  The  finished  article  is  elevated 
to  a  suitable  bin  or  receptacle,  from  which  it  is  distri- 
buted by  a  conveyor  to  individual  hoppers  at  each  fur- 
nace and  thence  fed  to  the  burners.  The  complete  op- 
eration is  nearly  automatic  and  under  absolute  control 
all  the  time. 

Feed  Control 

The  controller  or  device  which  regulates  the  feed 
to  the  burners  is  to  the  powdered  coal  furnace 
what  the  carburetor  is  to  a  gasoline  engine.  It  must 
be  flexible  in  adjustment,  and  since  it  determines  the 
amount  of  fuel  supplied  to  each  burner,  it  is  attached 
to  the  bottom  of  the  coal  hopper  at  each  furnace.  It 
consists  of  two  screws,  the  upper  one  propelling  the 
coal  forward  to  a  certain  point,  at  which  it  falls  in  a 
steady  stream  before  an  opening  through  which  issues 
a  jet  of  low  pressure  air,  and  by  which  it  is  carried 
to  the  burner.  If  the  quantity  delivered  by  the  upper 
screw  is  greater  than  the  air  supply  can  carry,  the 
excess  falls  into  a  cavity  beneath,  in  which  another 
screw  of  a  greater  pitch  works  in  an  opposite  direc- 
tion.    The  overflow  is  thus  returned  to  the  hopper. 

The  construction  of  the  whole  apparatus  makes  it 
impossible  to  jam.  It  is  practically  foolproof,  and  per- 
mits any  portion  of  the  falling  stream  of  coal  up  to 
the  capacity  of  the  screw  being  used  at  the  will  of  the 
operator  simply  by  turning  on  more  or  less  air. 

The  quantity  of  air  passing  the  controller  is  about 
one-seventh  the  amount  required  for  complete  com- 
bustion. The  balance  is  of  much  lower  pressure,  and 
enters  the  furnace  at  the  burners.  The  controller 
screws  are  operated  by  chain  drive,  or  connected  di- 
rect to  variable  speed  motors  as  conditions  may  re- 
quire. 

The  current  of  controller  air  serves  a  double  pur- 
pose. It  not  only  forces  the  coal  to  the  burner,  but  in 
picking  it  up  gets  intimately  commingled  with  it,  and 
both  enter  the   furnace  in  a  well-mixed   cloud.    This 
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clmid  is  ignited  immediately  upon  its  entry  into  the 
combustion  chamber,  and  meeting  there  the  balance  of 
air  necessary  for  complete  combustion  bursts  into  a 
clean  flame.  'J'he  length  of  the  flame  can  l)e  changed 
by  sim{)ly  adjusting  the  I)urner  to  suit  any  desired 
puriJDSc.  'J'he  volatile  content  of  the  coal  has  also  a 
material  effect  on  the  length  and  nature  of  the  flame, 
but  proi)er  adjustment  may  be  made  therefor  immedi- 
ately. The  use  of  this  new  fuel  has  been  so  simplified 
that  operators  soon  become  accustomed  to  it,  and  have 
no  difficulty  in  regulating  the  furnaces  to  meet  any 
necessary  requirements. 

For  small  furnaces,  where  a  more  or  less  uniform 
class  of  work  is  done,  such  as  rod-heating,  heating 
small  forgings,  in  nut  and  spike  furnaces,  etc.,  the  con- 
troller is  so  speeded  as  to  give  the  maximum  amount 
of  fuel  re(|uired  for  each  heat,  and  is  so  arranged  that 
the  operator  cannot  exceed  this  afnount.  In  large  fur- 
naces such  as  o])en-hearth,  continuous  billet,  re-heat- 
ing, etc.,  a  variable  change-speed  device  is  employed, 
and  is  usually  capable  of  a  wide  range  of  operations. 
There  are  some  cases  where  it  is  desirable  or  even 
necessary  to  maintain  a  constant  degree  of  heat  in 
the  furnace,  and  variation  would  interfere  with  re- 
sults. In  others,  such  as  ])uddling  furnaces,  etc.,  it  is 
necessary  to  push  the  furnace  at  one  jieriod  and  slack 
off  or  hold  the  heat  uniform  at  another.  All  these  con- 
ditions can  be  satisfactorily  accomplished  in  the  con- 
trol of  a  pulverized  coal  fire. 

Objections  to  Storage  or  Pulverized  Coal 

'ihe  objections  put  forward  against  the  storage  of 
pulverzied  coal  over  long  periods  are  that  coal  in  a 
linely  'divided  state,  even  when  enclosed  in  air-tight 
receptacles,  loses  much  of  its  occluded  gases,  and  a 
considerable  part  of  its  value  as  a  fuel.  Further  diffi- 
culty may  be  experienced  from  caking  due  to  exces- 
sive weight  in  the  bins,  and  the  material  may  not  run 
freely. 

Moreover,  the  i)reparation  and  burning  of  coal  in 
the  poxydered  form  is  not  confined  to  the  dry  method 
alone.  A  machine  for  doing  this  kind  of  work  is  known 
as  the  Aero  pulverizer,  manufactured  by  The  Aero 
Pulverizer  Co.,  New  York,  N.Y.,  because  an  exhaust 
fan  causes  an  induced  current  of  air  to  circulate 
through  the  pulverizing  machine.  The  coal  is  fed  to 
the  machine,  powdered  and  delivered  to  the  furnace 
without  artificial  drying.  This  machine  was  first  de- 
signed to  meet  the  needs  of  a  long  flaming  cheap  fuel 
for  cement  making,  and  has  been  ai)plicd  later  to  var- 
ious other  industries.  In  construction  it  differs  from 
the  dry  pulverizer,  inasmuch  as  neither  outside  drying, 
milling,  nor  storage  is  necessary,  and  the  finished  pro- 
duct is  diverted  direct  to  the  furnace  as  made.  The 
machine  is  compact,  and  reduces  to  a  minimum  the 
floor  space  for  installation.  It  is  offered  in  stock  sizes 
with  capacities  varying  from  600  to  5,000  lbs.  of  pul- 
verized coal  per,  hour,  and  is  so  compact  that  it  may 
be  installed  on  a  locomotive  tender,  or  adjacent  to  each 
furnace  on  steamships,  and  the  fuel  fed  to  the  furnace 
as  it  is  pulverized. 

The  smallest  size  occupies  a  space  5  ft.  long,  2  ft. 
6  ins.  wide,  and  2  ft.  6  ins.  high,  and  has  a  capacity  of 
600  lbs.  of  pulverized  coal  per  hour.  The  large  size 
occupies  a  space  10  ft.  long.  4  ft.  wide  by  5  ft.  high, 
and  has  a  capacity  of  5,000  lbs.  per  hour.  The  mach- 
ine may  be  set  up  either  at  the  front  of  a  furnace,  on 
either  side  or  above,  and  attended  with  little  labor  by 
the  ordinary  fireman.  Neither  dryers,  elevators,  nor 
storage  bins  are  necessary;  the  mechanism  is  dust- 


tight  and  self-contained,  has  fe^^Jiff^Ufget  out  ut 
repair;  the  principal  wearing  i)arts  are  easily  access- 
ible and  may  be  quickly  replaced  from  stock  dupli- 
cates by  any  ordinary  mechanic. 

For  manufacturing  purposes  in  the  East  the  use  of 
j)ulverized  coal  has  made  remarkable  strides  in  the  last 
few  years.  Firms  using  it  report  that  it  is  more  e^- 
cient  and  economical  than  any  other  fuel,  and  agree 
that  when  it  is  better  known  it  will  have  a  wide  in- 
dustrial apijlication.  it  has  the  added  advantage  of 
removing  to  a  great  extent  the  present  smoke  nuis- 
ance in  domestic  heating.  Coal  could  be  pulverized  at 
some  suitable  point  and  distributed  in  a  manner  sim- 
ilar to  that  employed  with  the  fuel  oil  now  used.  The 
furnace  changes  necessary  would  be  small  and  cost 
little,  and  the  expense  princii)ally  confined  to  the  pur- 
chase and  installation  of  a  small  compressor  plant  to 
furnish  an  air  supply. 


Toronto's   Sewage    Disposal  is  Big   Problem 

Till-".  ])roblem  of  Toronto  sewage  disposal  was 
dealt  with  in  a  joint  report  of  the  Medical  Of- 
ficer of  Health  and  the  Commissioner  of 
Works,  presented  to  the  Toronto  Board  of 
Control.  The  possibility  of  pumjiing  the  sewage  to  a 
point  several  miles  outside  the  city  limits  appears  to 
be  out  of  the  question  at  the  present  time.  It  is  point- 
ed out  in  the  report  that,  in  normal  times,  such  a  pro- 
ject would  cost  $10,000,000  for  the  installation  of  the 
necessary  plant  and  equipment  and  the  annual  operat- 
ing cost  would  amount  to  $250,000.  Attention  is  called 
to  the  fact  that  even  if  the  sewage  could  be  pum|)ed 
outside  the  city  limits,  it  must  still  be  treate<I.  The 
question  of  discharging  the  sludge,  from  which  the 
odor  is  said  to  arise,  to  a  point  beyond  the  limits  of 
the  cit}',  would  reduce  the  capital  expenditure  and  is 
being  investigated.  A  summary  of  the  report  is  that 
the  art  of  sewage  disposal  is  not  upon  such  an  assured 
basis  that  the  results  would  justify  the  recommenda- 
tion of  such  an  enormous  expenditure.  .-Xny  solution 
must  be  adequate,  and  until  it  has  been  demonstrated 
beyond  peradventure  that  the  system  recommended 
will  accomplish  results,  such  a  huge  outlay  is  not  jus- 
tified. 


The  general  annual  assembly  of  the  Royal  Archi- 
tectural Institute  of  Canada  will  be  held  on  Friday. 
Jan.  17,  at  the  Arts  Club,  Montreal,  and  on  the  follow- 
ing day  the  members  of  the  Institute  will  attend  the 
annual  meeting  of  the  Province  of  Quebec  As.sociation 
of  Architects  at  their  rooms,  on  Beaver  Hall  Square. 
Montreal. 


According  to  the  New  York  Times  there  is  an  im- 
pression among  steel  men  that  fixed  prices  will  be  ^ 
discontinued  on  Jan.  1.  when  the  period  for  which  the 
quotations  were  established  comes  to  an  end.  Cancel- 
lations of  war  orders  proceed,  but  there  appear  to  be 
encouraging  signs  of  an  increase  in  commercial  or- 
ders, many  of  which  may  be  for  export.  The  situation, 
steel-makers  say,  will  be  governed  by  the  extent  of 
commercial  buying  which  develops  in  the  inter\-al. 


While  there  are  no  very  large  contracts  being  car- 
ried out  in  Regina  at  the  present  time,  it  is  stated  that 
never  before  was  the  volume  of  fall  building  in  the 
city  so  satisfactory. 
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The  Immediate  Future  of  Building  in  Canada 

Expressions  of  Opinion  From  Well  Know  Authorities  East  and  West 


NO  one  can  say  definitely  what  the  immediate 
future  of  building  will  be  in  Canada,  but  we 
can  well  follow  the  lead  of  men  whose  life- 
long experience  have  been  among  building 
and  construction  interests.  During  the  past  few  days, 
we  have  received  some  valuable  expressions  of  opinion 
from  well-known  sources  both  east  and  west,  and  while 
they  all  agree  on  the  wisdom  of  going  soberly  and 
laying  a  good  solid  foundation  for  peace  prosperity, 
there  is  no  whisper  of  "pessimism."  The  following  are 
typical : 

Winnipeg,  December  2,  1918. 
Editor,   Contract  Record  :  , 

Replying  to  yours  of  November  27,  with  reference 
to  our  views  as  to  the  outlook  of  the  building  trade  in 
Western  Canada,  will  endeavor  to  give  you  our  opinion 
briefly. 

(1)  It  is  our  opinion  that  the  building  business  will 
be  given  quite  a  boost  in  the  Spring,  on  account  of  the 
ending  of  the  war,  as  restrictions  will  be  removed  on 
the  importation  of  several  classes  of  materials  which 
have  held  up  certain  classes  of  building  in  the  last  two 
or  three  years.  Labor  should  be  more  plentiful,  and 
while  I  do  not  feel  that  labor  will  be  any  cheaper  as 
measured  by  dollars  and  cents,  the  increased  efficiency 
of  labor  by  the  men  being  more  content,  and  staying 
with  the  job  longer  perhaps,  will  reduce  the  cost  of  the 
different  undertakings  materially. 

(2)  There  is  no  doubt  but  that  there  is  a  great  need 
of  residences  and  apartment  blocks  in  Winnipeg,  and 
most  every  other  Western  city,  and  there  should  be 
quite  a  few  residences  especially,  erected  during,  the 
next  year. 

(3)  I  am  not  a  believer  in  the  Government  doing 
an}'  kind  of  work  that  is  unnecessary,  chiefly  to  make 
work,  but  I  do  feel  that  there  are  numerous  undertak- 
ings which  the  Government  laid  aside  when  war  broke 
out,  that  could  be  proceeded  with,  and  would  relieve 
the  labor  situation. 

(4)  There  should  be  millions  of  dollars  spent  in  the 
three  Western  jjrovinces  in  improving  the  public  high- 
ways, and  building  public  highway  bridges.  If  the 
Provincial  Governments  would  do  this,  it  would  aid 
the  Dominion  Government  in  their  land  settlement 
scheme  for  soldiers.  There  are  millions  of  acres  of 
particularly  good  land  lying  adjacent  to  the  City  of 
Winnipeg,  where  soldiers  would  go  and  settle,  if  they 
had  public  highway  facilities,  but  I  do  not  believe  that 
they  will  ever  get  soldiers  to  go  into  a  far  remote  place 
and  live  alone,  when  there  is  so  much  vacant  land  so 
near  to  the  large  cities,  where  they  could  have  all  the 
modern  conveniences  if  the  land  was  only  properly 
drained,  and  public  highways  built  and  maintained. 

(5)1  do  not  believe  that  the  returned  soldiers  will 
make  an  over-plus  in  the  labor  market.  There  is  so 
much  room  for  them  in  this  country,  and  so  much  to 
do,  and  in  view  of  the  fact  that  it  will  possibly  take 
the  Government  a  year  or  more  to  demobilize  the  Can- 
adian forces,  that  they  will  be  assimilated  into  the 
])resent  population  without  any  notice  of  over-crowd- 
ing in  any  particular  line. 

(6)  Prices  of  building  materials  will  no  doubt  take 
a  long  steady  decline  down  to  a  certain  point.     I  do 


not  believe  that  building  materials  will  ever  reach  the 
previous  low  prices  of  1912  and  1913,  but  as  the  dif- 
ferent factories  get  reorganized  and  there  is  a  demand 
for  their  output,  and  as  their  help  settles  down  and 
works  steadily,  they  should  be  able  to  materially  re- 
duce the  price  on  their  products,  and  still  make  a  fair 
profit,  which  I  believe  they  will  do. 

(7)  I  feel  that  the  future  holds  a  wonderful  oppor- 
tunity in  the  building  and  material  .supply  business. 
There  is  no  end  to  the  construction  work  that  has  to 
be  done.  All  our  railroad  lines  require  immediate  ex- 
tensive repairs  and  there  will  be,  I  feel,  in  the  next 
two  years  more  work  in  this  Western  country  than  we 
will  be  able  to  secure  men  and  material  to  do. 

Carter-Hall.s-Aldinger  Co.,  Ltd., 

(Signed),  W.  H.  Carter. 

Winnipeg,  Man.,  November  30,  1918. 
Editor,  Contract  Record : 

In  response  to  yours  of  the  27th  inst.,  I  beg  to  hand 
you  the  following  remarks  in  connection  with  the  build- 
ing situation  for  the  coming  few  years. 

With  the  close  of  the  war  and  the  assurance  of  an 
enduring  peace  in  sight  in  the  immediate  future,  in- 
dividuals and  corporations  will  be  directing  their  en- 
ergies towards  the  problems  of  construction  and  de- 
velopment works.  These  works  having  been  to  a 
large  extent  in  abeyance  during  the  past  four  years  of 
war  activities  will  again  be  resumed  with  the  increased 
vigor  and  revived  stimulus.  In  no  other  line  of  de- 
velopment work  will  this  be  more  noticeable  or  more 
energetically  ])ursued  than  in  the  construction  of  roads. 

During  the  past  four  years  no  great  effort  was  made 
by  the  municipalities  of  this  province  to  build  exten- 
sive .systems  of  improved  roads ;  although  during  that 
time  several  municipalities  continued  programmes  of 
construction  which  had  been  begun  before  the  outbreak 
of  war.  But  in  general  the  position  taken  by  the  muni- 
cipal authorities  during  the  war  was  merely  to  do  such 
road  work  as  was  necessary  to  carry  on  the  business 
of  the  country  without  serious  interruption  and  the 
least  possible  outlay  for  new  development  work.  Old 
bridges  had  to  be  renewed  and  in  many  cases  these 
were  constructed  of  permanent  material,  such  as  con- 
crete or  steel. 

Now  that  the  abnormal  restrictions  on  capital  ex- 
penditures are  raised,  the  prospects  for  the  undertak- 
ing of  public  works,  such  as  road  building,  are  encour- 
aging. The  necessity  for  more  and  better  roads  in  the 
province  is  urgent  and  proper  facilities  for  marketing 
the  produce  of  the  country  is  an  essential  feature  of  the 
whole  agricultural  industry,  and  the  people  of  the 
country  realizing  this,  will  now  demand  their  construc- 
tion and  maintenance. 

With  the  return  of  the  soldiers,  the  scarcity  of  labor 
which  has  been  so  acute  during  the  past  two  or  three 
years,  will,  to  some  extent,  be  relieved,  although  with 
the  numbers  that  will  be  drawn  into  the  renewed  build- 
ing and  other  industries  which  have  been  more  or  less 
dormant  during  the  war,  and  also  with  the  very  large 
percentage  of  these  men  that  will  be  attracted  by  the 
land    occupation    and    other    settlement    plans    of   the 
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Government,  it  cannot  be  reasonably  expected  that  the 
labor  market  will  be  gutted  by  them. 

Any  great  reduction-  in  the  existing  prices  of  build- 
ing materials  cannot  be  expected  in  the  next  year. 
Anything  near  pre-war  prices  can  only  come  when  the 
reduced  su])ply  can  again  be  brought  into  its  proper 
relation  with  the  demand.  The  reclamation  and  re- 
construction of  the  devastated  war  areas  will  continue 
for  .some  years  to  draw  upon  this  supply,  so  that  some 
time  must  surely  elapse  before  the  proper  relation  be- 
tween the  supply  of  these  materials  and  demand  for 
ordinary  extension  and  improvement  works  will  be 
restored. 

Under  "The  Good  Roads  Act,  1914,"  of  the  pro- 
vince, which  provided  for  fiovernment  assistance  and 
co-operation  with  the  municipalities  in  the  construc- 
tion of  roads,  several  money  by-laws  will  be  submitted 
a:  the  forthcoming  Municipal  elections;  others  will  be 
submitted  later  in  winter,  so  as  to  be  in  readiness  for 
next  year's  construction  season.  It  is  expected  that 
by-laws  for  schemes  of  road  improvements,  aggre- 
gating an  expenditure  of  $1,300,000.00  will  be  passed 
by  municipalities  this  winter.  This,  along  with  works 
alrea<ly  arranged  for,  will  make  an  estimated  expendi- 
ture at  present  in  sight  for  this  class  of  work  of  $1,- 
OOO.OOO.OO. 

These  works  will  of  necessity  extend  over  several 
season's  operations  and  will  be  continually  added  to 
by  other  districts  of  the  ])rovince,  thus  making  a  very 
busy  outlook  for  the  future  in  this  class  of  work. 

(Signed),  A.  McGillivray, 
Highway  Commissioner. 


Montreal,  December  4,  191H. 
lulitor,  Contract  Record : 

During  the  last  four  years  we  have  heard  and  read 
about  the  wonderful  achievements  of  Canada  during 
the  v/ar,  in  su])j)lying  men,  munitions  and  food,  and, 
undoubtedly,  we  have  a  right  to  be  justly  proud  of  our 
ability  to  accomplish  same,  but  have  we  ever  stopped 
to  consider  what  this  accomplishment  has  meant  to 
Canada  in  an  industrial  sense,  during  these  past  four 
years  and  more  of  strife? 

Just  think  of  Canada,  with  a  reputation  of  being 
mainly  an  agricultural  country,  not  only  upholding  this 
reputation  and  feeding  many  millions  of  people  outside 
her  own  borders,  but,  at  the  same  time,  becoming  a 
large  producer,  manufacturer  and  exporter  of  lines 
which  may  be  classed  as  "industrial."  War  material, 
you  will  say:  Granted,  but  still  she  supplied  it,. and  if 
she  was  able  to  keep  the  wheels  of  industry  going  at 
such  a  great  rate  to  supply  war  needs,  why  can  she 
not  keep  them  equally  busy  to  supply  the  require- 
ments of  peace  times? 

Despite  the  croaking  pessimists,  these  requirements 
are  going  to  be  very  heavy,  not  only  at  home,  where 
there  will  undoubtedly  be  a  great  demand,  but  also 
abroad.  We  had  already  been  exporters  in  pre-war 
days,  and  the  past  four  years  have  developed  us  and 
caused  us  to  become  widely  known  in  this  regard. 
Now  that  we  have  opened  up  the  market  abroad  and 
advertised  ourselves,  are  we  going  to  throw  this  all 
away  and  drop  back  to  our  pre-war  ways?  Surely  not. 
We  must  not  lose  such  an  o])portunity  of  maintaining 
this  export  trade.  Remember,  the  exigencies  of  war 
compelled  us  to  a.scertain  what  we  should  have  known 
heforc — that  we  have  the  materials  and  facilities  right 
at  our  own  door,  and  all  that  is  necessary  is  to  develop 
them.    All  the  factories  and  shops  which  have  sprung 


up  during  the  war  cannot  and  must  not  now  be  .scrap- 
ped. It  would  be  economically  criminal  to  even  think 
so.  Of  course  if  we  are  going  to  listen  to  those  people 
who  will  tell  us  all  that  happened  after  previous  wars, 
and  of  the  hard  times  that  ensued  after  jjeace  was  de- 
clared, then  we  can  easily  drop  back  into  the  old  rut. 
Rut  "Let  the  dead  past  bury  its  dead;"  we  live  for  to- 
day, and  for  the  future.  What  happened  fifty  or  sixty 
or  a  hundred  years  ago  has  nothing  whatever  to  do 
with  what  is  hapj)cning  now.  If  we  are  all  going'  to 
think  and  ex])ect  hard  times,  then  wc  will  surely  get 
them,  but  if  we  make  up  our  minds  that  there  is  no 
necessity  for  hard  times,  and  that  we  can  take  advan- 
tage of  our  own  resources,  and  share  in  the  reconstruc- 
tion and  expansion  of  post  war  days,  then  we  can  all 
])rosper. 

Is  Canada,  or  are  Canadians  going  to  lie  down  and 
let  the  other  fellow  make  away  with  the  cream  of  this 
])rosi)crity?  Well,  surely  we  have  shown  a  better  spirit 
than  this,  and  our  motto  should  be  "Keep  busy."  We 
have  the  resources  in  material,  money  and  labor.  All 
wc  need  is  the  will  to  do  it. 

Speaking  of  labor ;  what  do  we  propose  to  do  in 
this  connection?  The  stoppage  of  war  orders,  of 
course,  has  caused  a  closing  down  of  many  plants  or 
]K)rtions  of  them,  with  the  resultant  release  of  many 
workers.  Is  it  the  intention  of  this  country  to  lose  the 
benefit  of  such  an  army  of  workers,  wh(jse  war  training 
has  developed  them  into  another  class,  that  of  .skilled 
labor.  Do  we  realize  what  an  asset  we  have  right  here, 
when  we  are  thinking  of  supplying  the  wants  of  those 
foreign  countries,  which  are  only  too  eager  to  absorb 
all  we  can  furnish.  Furthermore,  what  are  we  doing 
towards  preparing  op])ortunities  and  openings  for  the 
war-scarred  heroes  who  will  soon  be  returning,  eager 
to  get  back  and  take  up  once  more  their  proper  place 
ill  their  own  country ;  and  remember  they  look  to  this 
country  to  find  them  openings  and  opportunities.  And 
why  should  they  not?  We  have  not  only  demonstrated 
our  abilities  in  production,  but  we  have  dem<Jnstrated 
our  financial  strength.  Therefore,  having  the  money, 
the  resources,  material  and  labor,  let  us  show  that  there 
is  no  room  here  for  |)cssimism.  and  that  we  are  prac- 
tical optimists. 

We  made  a  ikiiuc  lui  •iui>cl\i.>  during  the  war.  We 
can  retain  this  name,  and  build  up  this  Canada  of  ours 
to  attain  the  heights  and  hold  the  high  place  which 
Destiny  has  marked  out  for  her. 

Yours  truly, 

(Sitined)  .1.  M.  Ward. 

Mussens  Limited. 


Toronto,  Dec.  4,  1918 
Editor  Contract  Record : 

Of  course.  I  don't  think  that  my  judgment  in  mat- 
ters such  as  this  is  any  better  than  your  own.  for  the 
reason  that  it  is  simply  a  matter  of  opinion.  However, 
may  say  that  I  feel  very  strongly  that  the  Federal  and 
Provincial  Governments,  as  well  as  all  municipalities 
throughout  Canada  will,  of  necessity,  have  to  attack 
the  problem  of  public  works  in  a  larger  way  for  the 
next  three  or  four  years,  if  for  no  other  reason  than 
to  give  ordinary  commercial  business  enterprises  an 
opportunity  to  re-f^t;iMi-li  tlicinx'K  r»  lu-i-Drdiiit:  to 
after-war  condition  ~ 

I  have,  per.sonallv ,  i..mih.  m  iiun.ni  »mu  i.i>M<iiiiiMi^ 
recently  that  warrant  one  in  believing  that  there  is 
going  to  be  a  great  break  up  in  ordinary  lines  of  busi- 
ness as  applied  to  labor.  .\s  an  illustration.  I  know 
of  one  case  where  about  1.000  men  were  released  in- 
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side  of  a  week  or  so  just  recently,  and  before  the  week 
was  out  they  had  evidently  found  employment  else- 
where for  the  reason  that  there  was  no  trace  of  them 
to  be  had  and  upon  enquiry  it  was  discovered  that 
many  of  them  had  been  given  employment  in  Northern 
Ontario  regions  in  mines,  lumbering,  etc.  It  must  be 
remembered  that,  as  applied  to  the  lumber  industry, 
very  little  of  our  Northern  Ontario  timber  has  been 
cut  during  the  past  two  years  on  account  cf  the 
scafcity  of  labor,  and  I  understand  that  at  the  present 
time  many  of. the  larger  firms  are  now  getting  together 
gangs  to  go  into  the  bush  for  the  winter. 

Furthermore,  we  all  know  that  mining  companies 
have  been  short  of  labor  during  the  past  two  years, 
and  they  will  no  doubt  absorb  a  lot  of  surplus  labor, 
and  if  we  are  fortunate  enough  in  the  ordinary  lines 
of  industry  in  Canada,  to  have  them  take  up  the  sur- 
plus thrown  on  the  labor  market  as  a  result  of  cessa- 
tion of  munition  manufacturing,  we  will  all  be  glad,  as 
it  will  relieve  the  problem  of  the  returned  soldier;  it 
should  be  kept  in  mind  that  the  returned  soldiers  will 
come  back  to  Canada  in  more  or  less  small  detach- 
ments as  compared  with  the  way  they  went  over,  and 
this  fact  should  make  their  problem  the  easier  to 
handle. 

Personally,  I  feel  that  it  is  absolutely  essential  that 
public  works  of  every  manner  and  description  be  un- 
dertaken just  as  soon  as  financial  conditions  will  per- 
mit, as  this  will  provide  work  for  many,  because  it  has 
to  be  looked  upon  not  only  from  a  viewpoint  of  ma- 
terial to  be  supplied,  but  also  as  a  means  of  supply- 
ing employment  for  many,  that  is,  strictly  applied  to 
labor  conditions. 

Furthermore,  it  should  be  borne  in  mind  that  pub- 
lic works,  by  which  I  mean  federal,  provincial  and 
municipal,  have  been  more  or  less  starved  for  four 
years,  and,  to  say  the  least,  there  is  a  great  deal  to  be 
done  in  this  country,  and  I  feel  certain  that  the  public 
men  of  the  country  will  see  the  situation  from  the 
same  viewpoint  as  you  and  I  and  will  render  all  the 
assistance  they  can  to  restore  normal  conditions. 

I  understand  that  it  has  been  officially  announced 
that  work  will  be  proceeded  with  on  the  Welland  Can- 
al, which  will  provide  employment  for  many,  and,  as 
regards  Toronto  Harbor  improvements.  I  have  every 
reason  to  believe  work  will  be  commenced  thereon  in 
a  fairly  large  way  in  the  spring  of  1919. 

Someone  once  said  that  an  optimist  is  one  who  sees 
a  light  where  one  does  not  exist,  and  a  pessimist  is  one 
who  is  continually  trying  to  blow  the  light  out,  and 
so  far  as  I  am  concerned  you  can  classify  me  among 
the  former  at  all  times,  for  I  sincerely  feel  that  if  the 
situation  is  looked  upon  from  a  pessimistic  viewpoint 
and  elaborated  by  editorials  and  news  items  it  will  not 
be  long  before  everyone  assumes  a  more  or  less  pessi- 
mistic attitude,  and  this  would  be  one  of  the  worst 
things  that  could  hapen  in  Canada. 

We  are  a  young  country  with  enormous  natural  re- 
sources for  development,  and  have  the  opportunity  of 
doing  many  things  for  the  benefit  of  development  of 
Canada  as  a  whole,  and  if  the  public  in  general  can 
only  be  made  to  see  that  it  is  necessary  to  get  behind 
the  load  and  work  hard  there  will'  be  no  difficulty 
whatever  in  getting  through  the  period  of  re-adjust- 
ment quite  successfully. 

We  have  had  many  enquiries  from  American  indus- 
tries contemplating  locating  in  Canada,  but  the  ma- 
jority of  them  seem  to  be  holding  back  awaiting  the 
protocol  of  peace,  and  while  they  do  not  say  so  out- 
wardly, it  is  evident  they  have  in  mind  the  fact  that 


there  will  be  some  British   Empire  and  allied  prefer- 
ential tariffs. 

My  own  personal  judgment  regarding  tariffs  (and 
1  am  free  to  confess  that  1  am  not  well  versed  in  such 
matters)  is  that  if  the  British  Empire  provide  the  pre- 
ferential tariff  as  between  the  Mother  Country  and  the 
Colonies,  this  will  do  more  to  force  American  indus- 
tries to  establish  themselves  in  Canada,  than  anything 
else  could  do.  They  are  fully  aware  that  the  British 
Empire  market  is  large,  and  to  gain  the  advantage  of 
such  preferential  tariffs  as  may  be  made  operative,  they 
will,  of  necessity,  have  to  establish  branch  plants  in 
Canada. 

I  sincerely  hope  and  at  the  same  time  feel  that  the 
next  ten  years  will  probably  be  the  brightest  ])eriod  in 
the  history  of  Canada  from  an  industrial  and  commer- 
cial viewpoint. 

Yours  very  truly, 

(Signed)  E.  L.  Cousins, 

Chief  Engineer  and  Manager, 
Toronto  Harbor  Commission. 


Mainly  Constructional 

East  and  We«t — From  Coatt  to  Coast 


A  revision  of  the  building  by-laws  of  the  city  of  Toron- 
to has  been  completed  by  the  city  architect,  Mr.  Pearse 

Quebec  City  proposes  to  borrow  $374,000  for  new  pav- 
ing and  waterworks  extensions. 

Arrangements  have  been  made  for  the  supplying  of  wi- 
ter  to  the  Homeside  district  by  the  city  of  Hamilton. 

It  is  proposed  to  start  work  on  new  civic  offices  in  .Win- 
nipeg next  spring. 

Mayor  Davidson,  of  Winnipeg,  states  that  the  city  will 
go  immediately  into  a  housing  scheme. 

Bush  Mines.  Limited,  has  been  incorporated  with  a  cap- 
ital  of  $1,000,000,  head  office  at  Vancouver,   B.C. 

The  Gold  Creek  Mining  &  Development  Co.,  Ltd.,  has 
Ijeen  incoporated  with  a  capital  of  $1,000,000,  head  office  at 
Britannia   Beach,   B.C. 

It  is  reported  that  estimates  now  in  preparation  at  Ot- 
tawa will  provide  for  an  early  commencement  of  work  on 
the  long-delayed  central  post-office  in   London,   Ont. 

A  steel  bridge  is  being  erected  over  St.  Peter's  Canal 
in  Nova  Scotia,  under  the  supervision  of  Mr.  E.  P.  Murphy, 
C.E.,  to  replace  a  wooden  structure. 

The  Producer  Co.,  Limited,  has  been  incorporated  with 
a  capital  of  $75,000,  head  office  at  Jedway,  B.C.,  for  the  pur- 
pose of  developing  quartz-mines  situate  on  Moresby  Island, 
of  the  Queen  Charlotte  group. 

The  Frontenac  County  Council  will  memorialize  the 
Ontario  Government  to  make  the  highway  from  Kingston 
through  Joyceville  and  on  to  the  easterly  limits  of  Pittsburg 
township,   a   provincial   county   road. 

The  Waterworks  Commission  of  Brantford,  Ont.,  is  con- 
sidering the  complete  reorganization  of  their  waterworks 
system.  This  will  probably  involve  the  installation  of  fil- 
ters for  the  purification  of  the  river  water. 

The  Tidewater  Copper  Company,  whose  head  office  is 
at  Seattle,  Washington,  has  been  registered  as  an  Extra- 
Provincial  company  in  the  Province  of  British  Columbia, 
with  local  headquarters  at  Victoria. 

The    Ottawa    board    of    control    will    take    up    with    the 
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government  and  with  the  railway  the  question  of  having  the 
G.T.R.  cross-town  tracks  removed  in  order  to  avoid  the  con- 
struction of  a  number  of  subways  and  viaducts. 

A   company  recently  incorporated   under   the   firm   name 
of  licclestoiie,  I^imited,  with  a  capital  of  $10,000,  head  ofTicc 
at  Vancouver,  is  authorized  to  carry  on,  among  other  oper- 
.  ations,  a  contracting  business.  .f 

Work  is  beginning  on  an  eight-mile  exteftsion  of  the 
Alberta  and  Clrcit  Waterways  Railway  from  the  present  end 
of  steel  at  Mile  374  to  the  Clearwater  River.  It  is  expected 
work   will   be   completed   before   the   end   of   the   year. 

Union  terminals  of  the  Canadian  Northern  and  the 
Grand  Trunk  Pacific  railways  are  to  be  located  in  Moose 
Jaw,  Sask.  Plans  call  for  a  depot  to  be  situated  on  Stada- 
cona  Street  East,  between  Third  and  Fourth  .■\venues  North- 
East. 

The  city  council  of  Brantford,  Ont.,  at  a  recent  meeting 
declared  itself  opposed  to  the  contract  system  for  the  con- 
struction of  public  works  in  the  city  and  refused  to  ratify  a 
contract  with  D.  O.  Johnson  for  the  construction  of  a  storm 
sewer  on  Morrell  St.,  at  a  cost  of  $22,000. 

The  McKenzie  Machinery  Company,  Limited,  has  been 
incorporated  with  a  capital  stock  of  $200,000,  head  office  at 
Preston,  Ont.  .'Xmong  other  operations,  this  firm  is  authoriz- 
ed to  carry  on  the  business  of  general  contractors  for  the 
construction  and  equipment  of  public  and  private  works,  and 
of  engineers. 

Marriott  rural  municipality,  No.  ,317,  near  Rosetown,  has 
won  the  Saskatchewan  provincial  road  drag  contest  and  a 
prize  of  $250;  Moose  Mountain  R.  M.,  No.  63,  is  second, 
and  wins  $150;  Wallace  R.  M.,  No.  243,  wins  the  third  prize 
of  $100. 

The  last  girder  has  been  completed  on  the  great  rail- 
way bridge  across  the  Peace  River.  Construction  began  in 
January,  1917.  This  structure  was  described  in  the  Contract 
Record  of  January  2,  1918.  The  grade  is  ready  for  70  miles 
beyond  the  bridge  and  rails  will  be  laid  si.xty  miles  further. 

November's  building  permits  in  the  city  of  London 
number  42  and  are  valued  at  $110,690,  as  against  68,  valued 
at  $85,010,  for  the  corresponding  month  last  year.  The  total 
for  the  eleven  months  of  this  year  is  775  at  a  value  of  $848,- 
680,  as  compared  with  817.  valued  at  $803,300  for  the  same 
period  last  year. 

All  tenders  for  the  construction  of  the  extension  to  the 
Bridge  street  sewer  have  been  rejected  as  too  high  by  the 
Vancouver  and  District  Joint  Sewerage  Board,  and  it  has 
been  decided  to  carry  out  the  work  by  day  labor.  The  esti- 
mate of  the  board's  consulting  engineer,  Mr.  .\.  D.  Crerar.  is 
$68,300. 

The  building  permits  issued  in  WcUand,  Ont.,  for  the 
month  of  November  are  valued  at  $9,300,  as  compared  with 
$14,150  for  the  same  month  in  1917.  The  total  for  the  first 
eleven  months  of  this  year  is  $427,304,  as  against  $240,334 
for  the  corresponding  period  of  last  year. 

The  suggestion  is  made  in  London,  Ont.,  that  the  fed- 
eral square  and  city  hall  scheme,  which  had  been  interrupted 
by  the  war,  be  embodied  in  a  plan  to  commemorate  the  part 
London  men  have  played  in  the  war.  The  original  scheme 
entailed  an  expenditure  of  over  a  million,  but  it  is  now  pro- 
posed that  this  be  elaborated  upon  and  an  adequate  memor- 
ial erected  in  the  form  of  a  civic  edifice. 

City  Engineer  Brazier,  of  London.  Ont.,  has  prepared  a 
traffic  census  to  support  the  claim  of  East  London  for  the 
elimination  of  grade  crossings.  It  is  shown  in  Mr.  Brazier's 
report  that  Egerton  street,  which  is  one  of  the  principal 
streets,  is  blocked,  on  an  average,  for  eight  hours  in  each 
twenty-four,  being  crossed  by  more  than  twenty  tracks.  In 
one  day  nearly  400  trains  passed  at  this  crossing,  almost 
every   one   interfering  with   traffic. 


The  expenditures  on  the  roads  of  El(?in  County.  Ont.. 
up  to  the  middle  of  November  totalled  $70,968.  This  will 
be  increased  by  the  cost  of  work  in  progress,  the  comple- 
tion of  contracts  and  grants  to  villages.  The  construction 
work  has  included  five  concrete  bridges,  eleven  culverts  and 
the  grading  of  approximately  fifty-one  miles  of  road.  The 
machinery  purchased  included  6  road  graders.  53  road  drags, 
6  road  scrapers,  3  wheel  scrapers,  2  road  plows 

On  Dec.  3,  the  Canadian  Pioneer,  the  first  oi  the  jiteel 
freighters  built  under  the  Dominion  government's  shipbuild- 
ing programme,  was  launched  at  Montreal.  This  is  the  sec- 
ond largest  Inilk  cargo  steamer  in  the  world,  having  a  ton- 
nage capacity  of  8,100,  with  dimensions  of  400  ft.  in  length. 
.>2  ft.  in  breadth  and  51  ft.  in  depth.  .Another  vessel  was 
launched  the  same  day,  both  from  the  Vickers  yard.  Under 
the  government's  programme,  altogether  37  vessels  have 
been  contracted  for,  including  14  of  the  8,100-ton  type,  six 
of  the  4,300-ton  type,  the  two  latter  classes  being  lake  boats. 


Personals 

Mr.  A.  Grant  is  being  employed  by  the  city  commission- 
ers of  Montreal  to  inspect  the  walls  of  the  city  aqueduct. 

Mr.  G.  L.  Lambe  has  resigned  as  assistant  city  engineer 
of  Port  Arthur.  Ont. 

Mr.  C.  H.  Tillett  has  been  appointed  acting  signal  eu- 
yinccr  of  the  Grand  Trunk  Railway,  in  succession  to  Mr.  B. 
Wheelwright,  who  is  now  engineer  of  maintenance  of  way 
of  the  Grand  Trunk  lines  in  New  England,  under  the  U.  S. 
railroad  administration. 

Vancouver  friends  were  recently  notified  that  Lieut 
William  Frederick  Gardiner,  who,  before  enlisting,  early  in 
the  war.  was  a  well-known  local  architect,  is  now  in  No.  2 
General  Hospital,  London,  suffering  from  severe  shrapnel 
wounds  in  the  legs,  received  during  the  fight  for  St.  Quentin. 

Col.  Geo.  G.  Nasmith.  Ph.D.,  C.M.G..  ..Director  of  the 
Bacteriological  Department  of  the  city  of  Toronto,  met 
with  an  accident  recently,  by  slipping  on  the  steps  of  the 
city  hall,  which  resulted  in  a  broken  teg  and  necessitated  his 
being  taken  to  hospital. 

Wm.  Eraser,  architect,  and  Harold  S.  Kaplan,  associate 
architect,  of  Toronto,  Ont..  have  opened  offices  in  the  St. 
Paul  Bldg..  Barrington  St..  Halifax.  N.S.  They  have  been 
successful  in  winning  the  competition  for  two  new  school 
buildings  for  which  they  are  now  preparing  working  plans. 

Mr.  A.  W.  Campbell,  who  was  for  many  years  Deputy 
Minister  of  Public  AVorks  and  Highways,  and  latterly 
Federal  Deputy  Minister  of  Railways  &  Canals,  has 
been  appointed  by  the  Dominion  Government  as  a 
commissioner  to  take  up  the  matter  of  a  Federal  scheme 
of  good  roads'  promotion.  Mr.  Campbell  is  a  most  enthusi- 
astic booster  for  better  highways,  being  .familiarly  known  as 
"Good  Roads"  Campbell,  and  his  appointment  by  the  Gov- 
ernment indicates  that  they  propose  to  give  definite  and 
whole-hearted  support  to  the  movement. 


Obituary 

Hon.  E.  H.  G.  Hay.  former  Minister  of  Public  Works 
and  Labor  for  the  province  of  Manitoba,  passed  away  recent- 
ly in  his  77th  year. 

Herbert  Geo.  Lawley,  engineer  on  the  staff  of  the  B.  C 
provincial  water  rights  engineer  at  Nelson,  died  recently  of 
pneumonia   following  an  attack  of  Spanish   influenza. 

Mr.  Leonard  O.  Clarke,  of  Toronto,  died  recently  in  his 
38th  year.  Mr.  Clarke  was  a  prominent  civil  engineer  and  sur- 
veyor, his  work  being  chiefly  confined  to  the  development  of 
northern  Ontario.  It  was  he  who  surveyed  the  townsitc  of 
Cobalt.  Of  late  years  he  had  been  engaged  on  contract  work 
for  the  C    P    R.  on  the  Lake  Superior  division. 


Contracts  Department 

News    of    Special   Interest    to   Contractors,    Engineers,    Manufacturers    and 

Dealers  in  Building  Supplies 


Waterworks,  Sewerage    and 
Roadways 

Edmonton,  Alta. 

City  Council  contemplate  construction 
of  sewers  to  The  Swift  Canadian  Co. 
Ltd.  plant.  Engineer,  A.  W.  Haddow, 
Civic  Blk. 

Ottawa,  Ont. 

City  Council  contemplates  construc- 
tion of  sewage  system  including  pump- 
ing unit.  Commr.  of  Works,  A.  F.  Mac- 
allum. 

Central  Canada  Exhibition  Assoc, 
City  Hall,  contemplates  drainage  of 
Lansdowne  Park.  Secretary,  J.  K.  Pais- 
ley. 

Sarnia,  Ont. 

By-laws  are  to  be  submitted  in  Janu- 
ary for  construction  of  water  mains  from 
here  to  Pt.  Edward  costing  $150,000  and 
local  mains  costing  $15,000,  sewers  cost- 
ing $9,000,  34  in.  intake  pipe  costing  $60,- 
000,  and  paving  on  Milton,  Campbell. 
Palmerston  and  Green  Sts.,  for  City 
Council.     Engineer,   Mr.   Hall. 

Smithville,  Ont. 

By-law  is  to  be  submitted  in  January 
for  grading  and  paving  costing  $4,000 
for  Township  Council.  Clerk,  F.  W.  Rob- 
erts. 

Stratford,  Ont. 

Tenders  are  being  received  by  clerk. 
Peter  Smith,  R.  R.  No.  1,  St.  Paul's  Sta- 
tion, Cint.,  until  January  13th,  for  con- 
struction   of   "Hepburn"    tile    drain. 

Strathroy,  Ont. 

City  Council  contemplates  laying  side- 
walks and  pavement  on  Front  St.  En- 
gineer,  E.   R.   Smithrim. 

Swan  River,  Man. 

By-law  is  to  be  submitted  on  Decem- 
ber 17th,  for  repairs  to  roads  costing 
$108,000  for  Rural  Municipality.  Clerk, 
Jos    Armstrong,  Box  153. 

.CONTRACTS  AWARDED 

Outremont,  Que. 

Water  mains  on  Rockland  and  Duch- 
arme  Aves.  for  City  Council:  General 
contractor,  Montreal  Water  &  Power  Co., 
11  Place  D'Armes,  Montreal. 

St.  John,  N.  B. 

Water  main  costing  $16,000  for  City 
Council:  General  contractor,  Bedford 
Construction   Co.,   East   St.  John. 

Sarnia,  Ont. 

Tile  sewers  costing  $10,848  for  City 
Council:  General  contractor,  Thos.  Grace, 
317  Wellington  St.    Prices  wanted  on  tile. 


comber  31st,   for  renewal  and   repairs  to 
I'ublic   Wharf. 

Champlain,  Que. 

Department  of  Public  Works,  Ottawa, 
contemplates  repairs  to  wharf. 

Halifax,   N.   S. 

Department  of  Public  Works,  Ottawa, 
contemplates  harbor  works  at  terminals. 

Kelowna,  B.  C. 

Superintendent  T.  C.  McNabb,  Rcvel- 
stoke,  is  preparing  plans  for  contemplat- 
ed railway  extension  costing  $25,000  for 
C.  P.  Rly. 

Ottawa,  Ont. 

Plans  are  prepared  and  work  will 
start  in  Spring  for  steel  bridge  for  De- 
partment of  Public  Works,  Ottawa. 

Portage   La   Prairie,   Man. 

By-law  is  to  be  submitted  on  Decem- 
ber 17th,  for  construction  of  three  bridges 
for  Rural  Municipal  Council.  Clerk,  D. 
McGowan. 

Prince   Rupert,   B.C. 

G.T.P.  Rly.,  Main  St..  Vancouver,  con- 
templates construction  of  dock.  Engineer, 
A.   L.   Brownlie. 

St.  John,  N.B. 

Department  of  Public  Wo'-ks,  Ottawa, 
contemplate   harbor   works   at   terminals. 

St.  Marys,  Ont. 

Work  is  to  start  shortly  for  cement 
bridge  for  G.  T.  Rly.  .Supt.,  C.  Forres- 
ter, London. 

Victoria,  B.C. 

City  Council  contemplates  construction 
of  bridge.  Clerk,  W.  J.  Dowler. 

Wiarton,   Ont. 

Township  Council  contemplates  erec- 
tion of  bridge  over  Indian  River.  Clerk. 
Geo.  Atkey. 

CONTRACTS  AWARDED 

New  Westminster,  B.C. 

Repairs  to  jetty  costing  $1,000,000  for 
Department  of  Public  Works,  Ottawa: 
General  contractor,  Hodgson  &  King,  626 
Pender  St.  W.,  Vancouver. 


Railroads,  Bridges  and  Wharves 

Back  Bay,  N.  B. 

Tenders  are  being  received  by  R.  C. 
Desrochers,  secretary  of  Department  of 
Public   Works,   Ottawa,   until  noon,   De- 


Public  Buildings,  Churches 
and  Schools 

Camp   Borden,   Ont. 

Department  of  Public  Works,  Otta- 
wa, contemplates  taking  over  camp  from 
Imperial  Munitions  Board,  and  will  re- 
model and  utilize  as  demobilization  hos- 
pital  and   convalescent   buildings. 

Hamilton,  Ont. 

Plans  are  drawn  for  Sunday  School  for 
Presbyterian  Mission,  465  Wentworth 
St.  N.  Architect,  McPhie  &  Kelly,  Bank 
of  Hamilton  Bldg. 

Montreal,   Que. 

P.  Butler,  Cab  Stand,  Phillips  Sq.,  is 
erecting   a   $25,000,    one-storey,    concrete 


and  public  garage,  and  will  buy  building 
material. 

City  Council  contemplate  construction 
of  waiting  rooms,  conveniences  and  tick- 
et office. 

Ottawa,  Ont. 

Site  has  been  purchased  for  maternity 
hospital  costing  $150,000  for  Salvation 
.'\rmy,  who  also  contemplate  erection  of 
addition  to  children's  home.  Chief  Com., 
Mr.   Richards.   Slater  St. 

Dr.  A.  B.  McCallum,  Chairman  of 
Council  for  Scientific  &  Industrial  Re- 
search, has  recommended  the  erection 
of  laboratory  building,  near  here.  Esti- 
mated cost  is  $500,000  and  equipment 
$100,000. 

Public  Works  Dept.  are  preparing 
plans  to  alter  barracks  into  hospitals  and 
discharge  buildings.  This  will  affect 
buildings  in  all  parts  of  country. 

Priceville,  Ont. 

Plans  are  to  be  prepared  for  town  hall 
which  was  destroyed  by  fire.  Clerk,  J. 
S.  Black. 

Renfrew,  Ont. 

Collegiate  Institute  Board  contemplate 
erection  of  collegiate  institute.  Principal, 
Mr.  Baker. 

Saskatoon,  Sask. 

Collegiate  Institute  Bd..  11th  &  Vic- 
toria Sts.,  contemplates  erection  of  $250,- 
000  addition  to  school.  Architect  and 
Building  Commr.,  R.  B.  Blackwood,  Box 
1508. 

Sketch  plans  are  in  progress  for  church 
costing  $10,000.  Architect,  Norman  L. 
Thompson,   35  Willoughby.  Blk. 

Toronto,   Ont. 

Board  of  Education  contemplates 
erection  of  addition  to  high  school.  Sec- 
treas.,   W.   C.  Wilkinson,  55  College  St. 

Victoria  University  contemplates  erec- 
tion of  memorial  chapel.  Registrar,  A.  L. 
Langford. 

Bathurst  St.  Methodist  Church  and 
roof  of  Sunday  School  damaged  by 
storm.    Loss,  $3,500. 

St.  Aid'an's  Anglican  Church  contem- 
plates erection  of  parish  house.  Rector, 
Rev.  Dr.  Cotton.  2132  Queen  St.  E. 

County  Council  contemplate  erection 
of  children's  home.  Clerk,  R.  W.  Phil- 
lips,  57   Adelaide   E. 

Board  of  Control  contemplates  erec- 
tion of  reception  hospital  costing  about 
$50,000.  Dr.  Hastings,  M.  O.  H.  has 
condemned  present  building. 

Verdun,  Que.  , 

Tenders   will   be   called   in   about    two' 
weeks  by  architect.  J.  E.  A.  Benoit.  1200 
Wellington   St.,    for   alterations   and   ad- 
dition   to    commercial    school    for     R.    C. 
School  Commissioners. 

Weston,  Ont. 

By-law  is  to  be  submitted  in  January 
tor  erection  of  new  school  costing  $60,- 
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Canadian  Good  Roads  Convention  in  Quebec 
Next  May 

TMl'".  next  convention  of  the  Canadian  Good 
Roads  Association  will  be  held  at  the  end  of 
May  next  in  Quebec  City. 

The  directors  of  the  Association  held  a 
meeting  in  Montreal  on  Nov.  29,  when  the  question  of 
building  good  highways,  as  part  of  the  Government 
reconstruction  programme,  was  discussed.  The^  meet- 
ing was  attended  by  the  president,  Mr.  S.  L.  Squire: 
Capt.  I.  Duchastel'de  Montrouge,  city  manager  of 
Outremont;  .Mderman  W.  Findlay,  of  Ottawa,  presi- 
dent of  the  Hastern  Ontario  Good  Roads  Association : 
Mr.  Andrew  F.  Macallum,  city  engineer  of  Ottawa, 
first  vice-president  of  the  association  ;  Mr.  B.  Michaud. 
deputy  minister  of  road-.  Quebec;  Mr.  J-  W.  Leves- 
que,  M.T>.A.  for  Laval;  Dr.  Desaulniers,  M.I...\.  for 
Chamblv;  Mr.  A.  L  Caron,  president  of  the  .\utomo- 
bile  Club  of  Canada,  and  Mr.  George  A.  McX.unee, 
secretary-tr.?asnre-  of  the  association. 

The  Association    has     offered    its  co-opcraiion   \n 
connection  with  the  reconstruction  proposals  of  the 


Government,  and  the  following  resolution  was  adopt- 
ed : 

The  directors  of  the  Canadian  Good  Roads'  As- 
sociation have  observed  with  satisfaction  the  an- 
nouncement that  the  building  of  modern  highway.; 
will  form  an  important  part  of  the  reconstruction  pro- 
gramme of  the  Dominion  Government,  believing  as 
they  do  that  no  other  public  works  are  more  urgently- 
required  in  connection  with  the  improvement  of  con- 
ditions in  agriculture,  industry,  and  of  the  people  gen- 
erally, or  will  afford  so  much  labor  in  proportion  to 
the  money  cost. 

"This  association  is  aware  that  various  provinces 
already  have  well  organized  highways  departments, 
equipped  as  to  personnel  with  men  of  engineering  and 
executive  ability  and  po.ssessing  a  vast  amount  of  in- 
formation about  the  conditions  and  requirements  in 
their  respective  provinces. 

"Appreciating  the  efforts  of  the  Dominion  Govern- 
ment in  reconstruction  work,  and  the  call  which  ha.s 
gone  from  Ottawa  for  assistance  in  such  work  on  the 
part  of  all  bodies,  government  or  otherwise,  in  the 
manner  in  which  each  is  best  fitted  to  assist,  and  real- 
izing thq  advantages  of  avoiding  duplication  of  effort, 
this  board  unanimously  resolves,  as  follows: 

To  Divide  Cost 

"1 — To  communicate  with  the  governments  of  the 
various  provinces,  respectfully  suggesting  that  they 
offer  to  carry  out  such  highway  building  plans  as  may 
be  arranged  on  a  basis  as  to  cost  between  the  Domin- 
ion and  provincial  governments  to  be  agreed  upon. 

"2 — To  communicate  with  the  Government  of  Can- 
ada, pointing  out  the  facts  cited  above,  and  respectful- 
ly suggesting  that  the  Government  of  Canada  favor- 
ably consider  the  advisability  of  using  the  road-build- 
ing knowledge  and  facilities  of  the  provinces  by  mak- 
ing grants  for  highways  which  may  be  built  by  the 
provinces,  in  consideration  of  certain  expenditures  by 
the  provinces  themselves;  and  that  the  Government 
of  Canada  call  into  counsel  representatives  of  the  var- 
ious provinces  at  the  earliest  possible  date  to  give  ef- 
fect to  so  much  of  this  resolution  as  may  be  agreeable 
to  it." 

It  was  reported  that  the  membership,  particularly 
Nov.t  Scotia,  has  been  considerably  augmented. 


A  Good  Canadian   Motto 

IT  has  always  been  difficult  to  understand  why  so 
much  of  our  engineering,  contracting  and  design- 
ing work  goes  to  the  United  States.  Surely  it  is 
time  we  in  the  British  Empire  came  to  the  real- 
ization that  it  is  typical  of  our  own  people  to  min- 
imize their  worth,  just  as  it  is  truly  typical  of 
our  neighbors  to  the  south  to  magnify  and  adver- 
tise their  ability,  and  this  is  no  reflection  whatever  on 
the  ability  of  United  States  engineers,  contractors  and 
.irchitects.  Their  aggressiveness  does  them  credit. 
But  we  must  be  constantly  on  our  guard  lest  we- 
judge  honte  and  foreign  talent  by  what  they  say  of 
themselves  for.  in  that  case,  our  home  talent  will 
surely  suffer.  We  must  judge  by  deeds — not  by  words. 
At  the  recent  convention  of  building  and  contract- 
ing interests  in  Ottawa  this  question  was  again  dis- 
cussed and  the  menmrial  presented  to  the  Dominion 
government  contained  a  recpiest  to  the  effect  that 
"the  construction  of  public  works  of  any  nature  be  en- 
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trusted  to  Canadian  contractors  and  to  them  only." 
This  should  apply  with  equal  strength,  we  believe,  to 
provincial  governments,  municipalities  and  private 
corporations.  Why  not  ?  Is  there  any  proof  that 
Canadians  are  less  efficient  ?  Is  it  not  evidently  in 
the  best  interests  of  the  Dominion  ?  Is  it  anything 
more  than  ordinary  courtesy  in  business  that  any 
corporate  body  which  lives  by  selling  something  to 
the  Canadian  people — services  or  goods — should  reci- 
procate by  purchasing  from  Canadians — services  or 
goods — when  they  are  themselves  in  the  market  to 
buy. 

Tn  this  connection  it  is  of  interest  to  note  that 
attitude  in  the  Canadian  Bank  of  Commerce,  one 
of  the  largest  and  wealthiest  financial  institutions  in 
Canada,  and  whose  building  operations  consequently 
mount  up  to  a  very  considerable  sum  each  year.  Mr. 
John  Aird,  the  general  manager,  recently  stated  in 
a  letter  to  the  press 

that  the  motto  of  his  __-^^|^^^^^^^^^^l____ 
bank  is  —  Canadian  ^^^^^^^^^^^^^^^^^^^ 
architects,  Canadian 
workmen,  Canadian 
materials.  Doubtless 
it  was  merely  a  slip 
of  the  tongue  that 
he  did  not  include 
"Canadian-  contract- 
ors." There  are,  of 
course,  many,  many 
Canadian  firms  like 
the  Bank  of  Com- 
merce, but  the  pre- 
sent moment  is  op- 
portune, when  build- 
ing promises  greater 
activity,  for  all  Can- 
adians to  remember 
that  distant  fields 
look  greener  only 
because  they  are  so 
far  away  and  that 
just  as  Canadians 
have  shown  them- 
selves during  the 
past  European  strug- 
gle the  equal  of  any- 
thing   in    the    wide 


search  subjects.  Dr.  Macallum  proposes  that  this  lab- 
oratory shall  provide  modern,  scientific  equipment  and 
methods  for  investigating  Canadian  raw  materials,  in- 
dustrial processes  and  manufactured  products ;  serve 
as  a  national  laboratory  for  standards  of  all  sorts ;  for 
the  testing  of  materials ;  discovery  of  methods  of  util- 
izing by-products  of  manufacture  formerly  wasted, 
and  shall  be  available  generally  for  experimental  work 
to  further  the  application  of  science  to  industry.  It 
was  pointed  out  that  in  Great  Birtain  the  trade  or- 
ganizations, under  the  direction  of  the  British  Re- 
search Council,  are  reaping  great  benefit  from  the 
National  Physical  Laboratory,  near  London,  and  other 
institutions  of  a  similar  nature.  In  the  United  States 
the  functions  of  a  similiar  laboratory  are  performed 
by  the  Bureau  of  Standards  at  Washington  and  the 
Mellon  Institute  at  Pittsburgh. 

Dr.  Macallum's  points  are  well  taken.    It  must  be 

evident    to    all    that 


Canada  may  either 
depend  on  other 
countries  for  second- 
hand scientific  indus- 
trial  information, 
may  establish  her 
own  laboratories  and 
have  first  hand 
knowledge,  or,  as  a 
final  alternative, 
must  withdraw  from 
the  race  as  a  manu- 
facturing and  indus- 
trial country.  No 
country  has  greater 
natural  resou  r  c  e  s 
and  advantages  in 
the  way  of  industrial 
development  and  yet 
we  have  done  no 
real  initiative  work 
in  this  development. 
Canada  has  repre- 
sentatives in  Eng- 
land at  the  present 
time,  working  in 
close  co-operation 
with  the  Research 
Council  there,  and 
world,  so  in  the  buiding  up  and  developing  of  their  advice  and  co-operation  should  be  of  the  greatest 
own  country  they  may  be  depended  upon  to  show  value  if  we  are  really  prepared  to  make  the  effort  to 
the  same  excellent  qualities.  gain  recognition  in  the  markets  of  the  world. 


Is  Canada  in  the  Race? 

AT  a  recent  meeting  of  the  Reconstruction  and 
Development  Committee  of  the  Dominion 
Cabinet,  Dr.  Macallum,  chairman  of  the 
Council  for  Scientific  and  Industrial  Research, 
again  spoke  in  favor  of  the  establishment  of  a  central 
institute  for  research.  He  pointed  out  that  such  an  in- 
stitute is  vital  to  successful  and  permanent  Canadian 
competition  with  the  highly  organized  industries  of 
the  United  States,  Great  Britain,  France  and  other 
countries,  and  urged  the  immediate  erection  at  some 
central  point,  preferably  Ottawa,  of  a  laboratory  build- 
ing costing  approximately  half  a  million  dollars.  This 
building,  it  was  said,  would  provide  accommodation 
for  a  sufficient  number  of  laboratories  to  cover  the 
imm.efliate  needs  of  all    the     essential    industrial  re- 


It  is  announced  that  McGill  University  is  making 
preparations  to  include  something  of  the  science  of 
aeronautics  in  the  courses  offered  by  its  Faculty  of 
Applied  Science.  The  University  of  Toronto,  in  its 
Faculty  of  Applied  Science  and  Enginering  have  also 
been  preparing  for  a  similar  course  for  some  months 
and  already  have  the  greater  part  of  the  equipment 
necessary  for  this  course  in  place.  Aeronautics  will 
naturally  be  included  in  the  Mechanical  Engineering 
course. 


The  Summary  report  of  the  Mines  branch  of  the 
Department  of  Mines  for  the  Calendar  year  of  1917, 
has  just  recently  been  issued.  It  comprises  some  150 
l)ages  and  includes  individual  summary  reports  of  the 
various  divisions  of  the  mines  branch. 
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An  Architect's  Claim 

IN  the  Montreal  Court  of  Review  judgment  has 
been  confirmed — with  Justice  Greenshields  dis- 
senting— in  the  case  of  R.  E.  Bostrom,  architect, 
vs.  Stanford's,  Limited,  under  which  payment  by 
the  company  of  a  sum  of  $343  was  held  to  be  in  full 
settlement  of  plaintiff's  charges  for  preparing  preli- 
minary sketches  with  respect  to  certain  changes  and 
modifications  that  were  prcjposcd  to  be  made  in  de- 
fendant's business  premises.  Plaintiff  named  $900  for 
his  professional  services  in  accordance  with  the  tariff 
governing  the  Architects'  Association  of  the  Province, 
plus  $43  which  he  disbursed  for  the  benefit  of  defend- 
ants.   He  accordingly  sued  for  a  total  amount  of  $943. 

DcfcMulants  admitted  the  engagement  of  plaintiff, 
but  added  that  on  December  15,  1914,  he  rendered  a 
bill  fixing  his  charges  at  $243- 

Plaintiff  denied  this,  and  alleged  that  in  December, 
1914,  seeing  that  .the  work  was  not  apparently  to  be 
done  at  once,  but  believing  that  when  it  was  done  his 
services  would  be  continued  as  a  supervising  architect, 
he  made  an  estimate  of  the  actual  cost  in  money  of 
prejjaring  the  preliminary  sketches  and  sent  it  as 
an  interim  account,  in  order  that  he  might  be  reim- 
bursed his  out-of-pocket  expenses  in  connection  with 
the  same  pending  his  further  employment  by  the  de- 
fendant as  its  architect.  He  reiterated  his  right  to  the 
full  amount  of  $943.  The  trial  judge  maintained  de- 
fendant's offer  of  $243  and  dismissed  plaintiff's  claim 
for  the  surplus. 

It  was  this  judgment  that  Justices  Demers  and 
Panneton  confirmed  in  review  on  Saturday.  Justice 
Demers  said  they  were  of  opinion  that  plaintiff's  ac- 
count as  rendered  on  Deceml)er  15,  1914,  was  definite 
and  final  and  not  intermediary.  The  architects'  tariff 
laid  down  the  maximum  charges.  There  was  nothing 
to  prevent  an  architect  from  making  his  estimate  on 
a  lower  basis,  and  in  many  instances  this  was  done  in 
all  justice. 

Mr.  Justice  Greenshields,  in  dissenting,  said  that 
if  plaintiff  was  to  be  deprived  of  an  absolutely  just 
claim  the  Court  must  find  in  the  proof  documentary 
and  oral,  a  clear,  un(|ualified  intention  on  his  part  to 
make  a  generous  donation  of  $700,  without  the  slight- 
est consideration,  and  v/hen  he  was  under  no  obliga- 
tion to  reduce  his  account  by  one  cent.  His  Lordship 
could  not  find  such  an  intention  disclosed,  either  in 
the  letter  of  December  15,  1914,  or  in  plaintiff's  state- 
ment. Vie  found  the  contrary  and  would  reverse  the 
judgment  and  award  plaintiff  $943,  with  interest  from 
the  date  of  service  and  costs  in  both  courts. 


t/ 


Unemployment  Only  for  the  Pessimists 

RF.(r.\RDlNG  the  immediate  building  and  con- 
struction prospects  in  Canada  we  have  just 
seen  a  list  of  projected  works  which  totals  ap- 
proximately a  quarter  of  a  billion  dollars. 
Some  of  these  works  may  not  go  forward  in  the  year 
1919,  it  is  true,  but  also  it  is  quite  likely  that  others 
not  yet  mentioned  in  public  may  materialize  and  main- 
tain or  even  swell  this  total.  For  example,  there  is 
one  large  enterprise  we  know  of  involving  several 
million  dollars  that  has  only  been  discussed  so  far  be- 
hind closed  doors.  Also  with  numerous  factories  re- 
cently given  over  to  munitions  now  freed  for  other 
work,  we  may  expect  the  establishment  of  new  indus- 
tries and  the  extension  of  our  trade  to  new  lines  never 
before  attempted  or  thought  of  in  Canada.   .\t  a  cer- 


tain i)oint  in  Canada  there  is  a  large  electric  generat- 
ing plant  of  some  five  or  six  thousand  hor.sepower 
capacity,  until  recently  used  exclusively  for  war  work, 
now  lying  idle.  It  is  reasonable  to  suppose  the  own- 
ers of  this  plant — men  of  high  financial  standing — 
will  bring  in,  or  them.selves  establish,  industries  to  ab- 
sorb this  power.  And  these  are  merely  isolated  cases 
of  the  possibilities — probabilities  indeed — that  a  lot  of 
building  and  construction  work  not  yet  talked  of,  must 
materialize  within  the  next  few  months. 

One  gets  a  fair  idea  of  the  tremendous  activities 
we  may  experience  in  the  near  future,  if  we  stop  to 
compare  the  building  activity  of  (say)  the  year  1912 
with  the  period  since  that  time.  InT912  the  building 
permits  in  35  Canadian  cities  were  $185,000,000;  since 
that  year  they  have  averaged  .somewhere  around  $35,- 
000,000  for  the  same  cities.  Now,  on  the  supposition 
that  the  building  in  1912  wgs  normal,  we  have  an  an- 
nual delayed  programme,  not  allowing  for  any  growth 
above  1912,  of  $150,000,000  during  the  past  six  years— 
a  total  of  $900,000,000.  And  this  is  for  35  cities  only. 
Whichever  way  you  figure  there  seems  to  be  very 
little  pro.spect  of  much  joy  in  life  for  the  pessimi.st. 


Montreal  Building  Interests  Reorganizing 

FOLLOWING  up  the  conference  of  the  Cana- 
dian Building  Industries  in  Ottawa,  on  No- 
vember 26th-28th,  the  Montreal  Builders  Ex- 
change proposes  to  widen  the  scope  of  its  ac- 
tivities. The  directors  have  called  a  special  meeting 
of  the  members,  at  .which  the  following  suggestions 
will  be  recommended  for  acceptance.  To  commence 
with,  the  name  would  be  changed  to  the  Association 
of  Canadian  Building  &  Construction  Industries  (Mon- 
treal Branch).  It  is  also  suggested  that  with  a  view 
to  stabilizing  industry,  the  Montreal  Builders'  Ex- 
change be  reorganized  as  the  first  branch  of  the  newly 
formed  association  of  C.  B.  C.  I.  and  that  the  basis  of 
reorganization  be  the  three  sections  which  worked  for 
efficiency  at  the  Ottawa  convention,  viz.:  (a)  General 
contractors  or  contracting  engineers,  (b)  separate  or 
sub-trade  contractors,  (c)  Supply  houses  or  manu- 
facturers and  producers  of  building  materials.  It  is 
also  planned  that  later  each  section  be  divided  into 
sub-sections  as  the  necessity  arises. 

It  is  believed  that  this  basis  best  suits  the  present 
condition  of  the  building  and  construction  business, 
and  that  it  will  permit  of  the  independent  working  out 
of  the  peculiar  interest  of  each  section  and  still  retain 
all  the  benefits  of  collective  action  where  the  aims  are 
common. 

The  general  contractor  section  would  be  broadened 
out  to  include  all  classes  of  work,  such  as  building 
construction,  public  works,  railroads,  shipbuilding, 
bridges,  dams,  road  work,  sewers,  etc. 

The  sub-contractors  section  is  to  include  all  indi- 
vidual trade  contractors  as  well  as  organzied  sub-sec- 
tions such  as  mantle  and  tile  dealers,  sanitary  and 
steam  engineers. 

The  building  supply  section  would  include  all  man- 
ufacturers of  building  materials,  as  well  as  dealers  and 
agents  handling  such  materials  from  stock  or  on  com- 
mission. This  "section  also  would  be  sub-divided,  so 
that  all  members  engaged  in  one  specific  line  could 
form  a  separate  sub-section  for  the  consideration  of 
their  peculiar  interests. 

It  is  provided  that  the  directors  of  the  Montreal 
district  shall  be  a  president,  a  first,  second  and  third 
vice-president,  who  shall  respectively  be  chairmen  of 
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the  three  sections,  and  a  representative  of  each  regu- 
larly organized  sub-section ;  no  section  to  have  more 
than  five  representatives  on  the  board.  Two  other 
members  of  the  board  shall  be  an  honorary  secretary 
and  hon.  treasurer.  Between  the  monthly  meetings 
the  affairs  of  the  branch  shall  be  conducted  by  the 
executive,  composed  of  the  three  elective  officers — 
president,  hon.  secretary  and  hon.  treasttrer,  and  the 
three  vice-presidents. 

The  membership  of  the  association  shall  include 
all  present  members  of  the  Montreal  Builders'  Ex- 
change and  any  other  eligible  candidates  residing  in 
Montreal  district,  which  ghall  extend  to  and  include 
all  adjacent  towns  in  Quebec  and  Ontario  nearer  by 
rail  mileage  to  Montreal  than  to  any  other  organized 
district  building  association  branch  of  this  Canadian 
organization. 


Conditions  for  Housing  Loans 

THE  general  conditions  have  been  announced  by 
the  Ontario  Government  under  which  money 
will  be  loaned  by  the  local  government  to 
municipalities  and  housing  companies  for 
the  erection  of  low-priced  dwelling  houses.  The 
Province  of  Ontario,  according  to  population,  will  re- 
ceive an  allotment  of  somewhere  between  seven  and 
eight  millions  of  the  twenty-five  million  dollars  set 
aside  by  the  Dominion  Government,  and  it  is  hoped 
that. municipalities  and  others  will  proceed  immedi- 
ately to  supply  the  existing  demand  for  more  housing 
accommodation. 

Under  the  announced  regulations,  municipalities 
may  borrow  money  to  the  full  extent  of  the  value  of 
the  houses  and  land  and  properly  organized  housing 
companies  may  borrow  up  to  the  limit  of  85  per  cent, 
of  the  combined  value  of  the  houses  and  land  at  a 
rate  of  5  per  cent.  An  individual  holding  a  lot  may 
borrow  money  to  the  full  extent  of  the  value  of  his 
house  or,  in  case  he  does  not  own  a  lot,  by  making  a 
cash  payment  of  10  per  cent,  of  the  combined  value 
of  house  and  lot  he  may  borrow  the  balance  at  5  per 
cent. 

Loans  may  be  obtained  only  on  houses  which  do  not 
exceed  $2,500  in  value  and  the  house  and  lot  together 
must  not  exceed  $3,000.  It  is  proposed  that  the  occu- 
pants of  these  houses  shall  purchase  them  on  a  rental 
basis,  covering  not  more  than  twenty  years ;  that  is,  the 
monthly  rental  is  figured  out  at  such  an  amount  that 
the  total  value  of  the  house,  plus  5  per  cent,  compound 
interest,  will  be  paid  at  the  end  of  twenty  years,  or 
any  shorter  period  that  may  be  decided  upon.  It  is 
stated  as  an  example  that  a  $3,000  house  and  lot  on 
this  basis  would  become  the  property  of  the  house- 
holder in  twenty  years  on  the  payment  of  $20.00  a 
month  rental  for  that  period. 

If  one  may  criticize  this  scheme  of  the  Govern- 
ment's, it  is  that  the  value  of  $2,500,  placed  as  a  maxi- 
mum for  a  house  and  $500  for  a  lot,  is  not  sufficient 
in  the  larger  centres  and  under  present  building  con- 
ditions to  provide  anything  more  than  the  crudest 
accommodation.  There  is  a  grave  possiblity  that  the 
houses  will  be  more  or  less  of  a  shoddy  nature  rather 
than  of  the  substantial,  permanent  type  which  would 
be  possible  with  the  expenditure  of,  say,  another  thous- 
and or  fifteen  hundred  dollars.  It  is  quite  probable 
that  places  like  Toronto,  Montreal  and  Winnipeg  will 
be  quite  unable  to  make  use  of  the  offer  at  all  be- 
cause in  these  places  a  $2,500  house  must  necessarily 


be  of  the  nature  of  a  shack — not  the  tyi)e  of  building 
that  any  municipalitj'  would  care  to  encourage  within 
its  limits.  In  towns  and  villages  and  on  farms  the 
scheme  should  prove  very  helpful.  It  would  seem, 
however,  that  some  consideration  will  have  to  be 
made  in  the  case  of  cities  where  the  cost  of  building 
is  very  much  higher. 


Manitoba  Good  Roads  Contests 

A  MEETING  of  the  Executive  of  the  Manitoba 
Good  Roads  Commission  was  held  recently  in 
Winnipeg,  at  which  reports  by  the  judges  of 
the  good  roads  competitions  were  heard  and 
approved.  The  prizes  will  be  presented  at  the  Road 
Convention  of  the  Union  of  Municipalities,  to  be  held 
in  Winnipeg  on  January  21,  22  and  23.  Prizes  are  of- 
fered yearly  for  the  best  stretch  of  split  log  drag  road 
in  both  gravel  and  earth  classes.  In  the  gravel  class 
the  first  prize  is  $5.00  and  the  Bahfield  cup;  second 
prize,  $30.00;  third  prize,  $20.00.  Two  special  prizes  are 
iilso  awarded,  the  first  $20.00,  donated  by  T.  R. 
Deacon,  and  the  second,  a  watch,  by  the  T.  Eaton 
Company.  The  fourth  prize  is  $10.00.  In  the  earth 
class  the  first  prize  is  $50.00  and  the  Henrv  Birks  and 
Sons  shield;  second  prize,  $.30.00;  third  prize,  $20.00; 
fourth  prize,  $10.00,  and  fifth  prize  a  gold  watch  fob. 
presented  by  Henry  Birks  &  Sons.  The  judges  were 
S.  R.  Henderson,  A.  McGillivray,  W.  F.  Tallman  and 
A.  C.  Emmett.  In  their  report  they  urged  that  muni- 
cipalities be  more  careful  in  using  the  sign  cards 
which  indicate  the  pieces  of  road  entered  in  the  com- 
petition. These  signs  not  only  tell  at  once  the  exact 
piece  of  road  to  be  judged,  but  also  indicate  to  the  tra- 
velling public  the  results  of  a  well-dragged  road. 

The  Executive  discussed  the  recently  announced 
policy  of  the  Dominion  Government  to  provide  monies 
for  the  development  of  roads  and  road  improvement, 
in  all  the  provinces  and  sent  a  telegram  to  Ottawa 
urging  that  the  spending  of  this  money  be  handed 
over  in  each  case  to  the  provincial  government- 

An  invitation  was  extended  to  Mr.  A.  W.  Camp- 
bell, recently  appointed  commissioner  by  the  Domin- 
ion Government  to  outline  a  federal  good  roads  scheme, 
to  attend  the  convention  in  Winnipeg,  January  21-23. 


Toronto  Municipal  Projects 

There  are  a  number  of  quite  important  municipal 
projects  in  Toronto  which  have  been  obstructed  bj- 
the  war.  The  following  are  among  the  big  works  which 
have  appeared  on  the  Works  Department  estimates 
since  the  war  began  and  which  have  been  struck  oft' 
or  held  over: 
High-pressure     fire     system     extension    to    include 

district  south  of  Albert  St.  and  between  Sher- 

bourne  and  Spadina $600,000 

Extension  of  water  distribution  system  east  of  the 

Don  and  north  of  Gerrard  street ;iT.5,000 

South  Glen  Road  Bridge 140,000 

North   Glen   Road   Bridge .-ilO.OOO 

Sherbourne  Street   Bridge 151,000 

Spadina   Road   Bridge 63,200 

St.   Clair  Avenue   Bridge    (Moore    Park)    335,000 


$1,983,570 
It  is  reasonable  to  suppose  that  some  of  these  at 
least  will  be  undertaken  in  the  near  future. 
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Jir  John  Willison  on  Industrial  Reconstruction 
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Si 


k  JOHN  WILLISON,  chairman  of  the  'I'oronto 

Industrial     Reconstruction    Association,    recently 

f^ave  an   interesting  and   informative   address   re- 

fjardinjij  the  problems     of     reconstruction,    before 

e  Canadian  Credit  Men's  Association  in  the  Board 

f  Trade  rooms,  Toronto.    Sir  John  pointed  out  the 

'difficulties  of  the  situation,  but  was  optimistic  as  to 

their  solution  through  "organization,  co-operation  and 

Itroduction."  Jle  said:  "If  the  country  can  be  carried 
hrough  the  ne.xt  six  months,  it  is  my  conviction  that 
vc  will  enter  on  a  long  period  of  prosperity.  Precedents 
nay  have  to  be  discarded  for  the  moment.  The  time 
lemands  initiative  courage  and  energy  and  the  co-op- 
■  eration  of  all  interests  to  insure  satisfactory  peace 
conditions." 

Sir  John  declared  that  between  L200,(X)0  and  1,- 
500,000  of  the  population  of  Canada  would  be  vitally 
aiTected  by  the  cessation  of  hostilities.  It  had  been 
said  that  Canada  would  be  able  to  absorb  the  return- 
ing soldiers,  because  the  country  had  absorbed  thous- 
ands of  immigrants  annually  in  previous  years,  but, 
in  fact,  the  Dominion  had  never  been  able  to  absorb 
immigrants  except  in  periods  of  prosperity.  This  was 
so  much  the  national  policy  that  in  periods  of  depres- 
sion, legislative  measures  were  adopted  to  restrict  im- 
migration. 

Regarding  our  national  debt,  Sir  John  pointed  out 
that  instead  of  $336,000,000,  it  has  now  reached  a 
figure  between  $1,200,000,000  and  $1,500,000,000.  The 
greatest  yearly  revenue  before  the  war  was  $17.^,000,- 
000,  whereas  for  the  future  there  will  Jiave  to  be  rais- 
ed between  $300,000,000  and  $350,000,000.  On  the 
other  side  of  the  ledger,  however,  he  pointed  out  that 
while  in  1914  the  total  value  of  exports  of  Canadian 
manufactures  was  $57,000,000,  there  had  been  an 
increa.se  of  over  1,000  per  cent,  in  this  figure  during 
the  war. 

"As  organization,  co-operation  and  production  have 
proved  important  factors  during  the  war,  so  they  will 
maintain  pros])erity  in  Canada  during  the  period  of 
reconstruction,  and  carry  the  country  steadily  and  tri- 
umphantly to  greater  achievements.  It  is  vital  that 
confidence  shall  prevail  and  that  employers  and  cm- 
ployed  co-operate,  that  between  farmer  and  factory 
there  be  sympathy  and  understanding,  and  that  from 
the  Ciovernmcnt  at  fHtawa  there  shall  be  decision,  en- 
ergy and  action." 

Continuing,  Sir  John  emphasized  the  necessity  of 
])ronii)t  action  to  relieve  the  labor  .situation  and  the 
iiousiiig  situation.  Necessary  housing  and  necessary 
])ublic  works  should  be  undertaken  at  once.  "There 
should  be  immediate  co-operation  between  govern- 
ments and  municipalities  to  determine  what  public 
works  are  neces.sary,  and  to  proceed  with  these  works 
as  the  needs  of  labor  recpiire.  In  determining  what 
|)uhlic  works  arc  necessary  we  should  -not  think  solely 
of  emi)loymcnt.  There  is  enough  to  be  done  in  this 
country  without  going  into  unwise  investments. 
There  should  be  alike  co-operation  to  relieve  the  scar- 
city of  houses  and  to  assure  that  housing  accommoda- 
tion  will  be  adequate  when   the  soldiers  return." 

lie  did  not  think  that,  even  with  the  $25,000,000 
appropriated  by  the  I'ederal  government  and  $2,000,- 
000  appropriated  by  the  Ontario  government,  there 
would  be  very  much  more  money  than  was  needed, 
but  he  hoped  no  munici]>ality  would  he  unwise  eno\igli 


to  go  into  housing  merely  to  take  advantage  o{  the 
cheap  funds. 

Sir  John  said  there  should  be  immediate  steps 
taken  to  resume  necessary  public  works,  and  such 
undertakint^s  as  would  ]><•  ixiinniiciif  n.-itiMii.-il  invest- 
ments. 

While  a  gical    l  e.sp«  Mi^iujut^    m--'Lc<i   im    liu-   »j'>\riii- 

ment  at  Ottawa,  he  believed  it  would  prove  equal  to 
it.  If  the  exports  of  Canada  can  be  maintained  at  be- 
tween $400,000,000  and  $500,000,000  a  natural  develop- 
ment can  be  established  between  the  industries  and 
agriculture.  There  have  been  satisfactory  conditions 
in  Canada  during  the  war  because  the  indu.stries  have 
been  active  and  prosperous.  If  that  had  not  been  the 
condition  there  would  have  been  industrial  stagnation 
and    unsatisfactory   agricultural    conditions. 

In  the  speaker's  opinion,  taxation  of  capital  was 
the  worst  form  of  taxation  that  could  be  <levised  in 
any  country.  "In  proportion  as  you  reduce  the  earn- 
ing power  of  capital,"  he  said,  you  check  the  spring  of 
enterprise  and  reduce  your  activities,  but  if  you  give 
cajMtal  free  play  and  take  from  the  proceeds  of  capital 
a  legitimate  return  in  taxes  you  accomplish  the  same 
result,  only  in  a  much  more  satisfactory  manner. 

"The  supreme  thing  for  us  is  to  so  legislate  and  so 
develop  our  national  policy  that  the  raw  materials  of 
Canada  will  be  carried  to  the  last  process  in  Canada, 
building  up  Canada  instead  of  other  countries,  to 
which  the  raw  materials  of  Canada  will  go  if  they  are 
not  manufactured  here." 

The  certain  result  o(  the  policy  of  preference  to 
which  the  British  Government  was  committed.  Sir 
John  declared,  would  be  to  bring  many  factories  to 
Canada.  The  restoration  of  the  devastated  countries 
of  Europe  would  also  mean  tremendous  business  for 
the  Dominion. 

Regarding  the  labor  situation,  he  said  that  one 
of  the  great  dangers  in  ever)-  country  to-day  wa.s  in 
the  relation  between  ca|)ital  and  labor,  but  he  had 
found  the  attitude  of  employers  had  been  in  recent 
months  to  meet  labor  more  than  half  way.  He  be- 
lieved that  most  good  would  result  froin  labor  and 
capital  getting  closer  together  in  the  .spirit  of  co-op- 
eration, so  that  each  would  understand  the  other'.s  dif- 
ficulties. 


Supplymen    Present  Report  at  Ottawa  Con- 
vention 

Owing  to  the  lack  of  space  in  our  issue  of  Dec. 
4th.  which  contained  an  account  of  the  proceedings  at 
the  Ottawa  conference  of  Canadian  Building  Indus- 
tries, the  following  report,  which  was  submitted  by 
the  supply  men's  section  and  which  was  referred  to  the 
executive  board  for  further  consideration,  was  omit- 
ted. This  report  is  of  intertst  as  expressing  the  sup- 
ply man's  viewpoint  of  the  best  way  in  which  to  ob- 
tain that  harmonius  co-operation  which  is  sct  desir- 
able among  the  various  elements  of  the  building  indus- 
try : 

"The  committee  of  the  Supply  Section,  composed 
of  Messrs.  Baincs,  Cameron  and  Gibson,  appointed  by 
your  committee,  beg  to  submit  herewith  a  resolution 
for  the  re-arrangement  of  trade  relations  existing  be- 
tween general  or  sub-contractors  and  suppliers  of  build- 
ing materials. 

"Whereas  the  builders  supply  companies  are  desir- 
ous of  reducing  the  price  of  materials  to  the  lowest 
piiint    ci>nii>afablc    with    v.inn.l    K,,^;,,.^^.    .,.^i;,-^.     ^^ff^\ 
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since  such  reduction  is  contingent  on  an  elimination 
to  as  great  an  extent  as  possible  of  financial  risks  and 
credits,  and 

"Whereas,  the  present  amounts  held  back  on  con- 
tracts under  present  arrangements  are  not  sufficiently 
large  to  liquidate  debts  for  materials  in  the  event  of 
the  insolvency  of  the  sub  or  general  contractor,  and 

"Whereas,  the  element  of  time  existing  between 
the  letting  of  general  or  sub-contracts  and  material 
contracts  is  so  great  as  to  encourage  the  growing  vi- 
cious practice  of  price  peddling  and  price  cutting,  and 

"Whereas,  the  builders  supply  concerns  are  keenly 
desirous  of  assisting  in  the  larger  programme  now  un- 
der consideration  and  believe  this  assistance  can  best 
be  rendered  by  reduction  of  the  large  number  of  ac- 
counts receivarble,  it  is  necessary  for  them  to  carry, 
under  the  present  system  without  suitable  security, 
and 

"Whereas,  there  is  a  belief  that  an  impetus  in 
building  will  undoubtedly  call  into  existence  a  large 
number  of  contracting  firms  of  such  insufficient  sta- 
bility as  will  militate  against  our  best  relations  with 
reputable  contracting  companies,  and 

"Whereas,  the  present  condition  of  material  credits, 
securities  and  bartering  for  low  prices  with  insufficient 
profit  protection  is  a  factor  of  reaction  against  reput- 
able contractors  and  in  favor  of  unscrupulous  prac- 
tice— 

"Therefore  be  it  resolved : 

"1.  That  where  supply  concerns  are  asked  for 
prices  on  material  by  a  sub-contractor  or  general  con- 
tractor, and  these  prices  are  used  in  the  making  up  of 
tenders,  in  the  event  such  contractors  are  awarded  the 
contract  he  or  they  shall  immediately  award  the  mo- 
terial  contracts  to  those  supply  firms  whose  prices 
were  used  in  making  up  such  contract  tenders. 

"2.  That  copies  of  material  tenders  given  to  gen- 
eral contractors  or  sub-contractors  shall  be  forwarded 
to  the  architect  and  general  contractor  to  facilitate 
the  awarding  of  material  contracts  at  the  time  the  gen- 
eral and  sub-contracts  are  let. 

"3.  That  supply  men  should  insist  on  terms  of 
'Thirty  days  net'  as  a  means  of  reducing  risks  and 
credits  and  as  an  indirect  means  of  reducing  prices  of 
material. 

"4.  That  either  bonds  or  forms  of  security  be  placed 
by  builders  supply  companies  and  sub-contractors 
with  the  architect  or  with  each  other  and  contracts 
shall  not  be  considered  finished  and  all  parties  releas- 
ed until  obligations  of  payment  for  materials  or  ser- 
vices have  been  liquidated. 

"5.  That  the  builders  supply  section  of  the  Cana- 
dian Building  Industries  does  strongly  suggest  to  its 
members  that  necessity  of  urging  these  resolutions." 


Good  Roads  Interests  Ask  Assistance  From 
Dominion   Government 

A  widely  representative  delegation  interviewed 
members  of  the  Dominion  Government  recently  to 
urge  federal  assistance  for  the  construction  of  good 
roads.  Assistance  through  the  provinces  was  advocated 
in  preference  to  the  creation  of  a  federal  department 
of  highways,  in  view  of  the  necessity  of  early  action, 
and  the  resolution  passed  by  the  directors  of  the  Can- 
adian Goods  Roads  Association  was  submitted,  as  fol- 
lows: 

1 — To  communicate  with  the  Governments  of  the 
various  Provinces  respectfully  suggesting  that  they 
offer  to  carry  out  such  highway  building  plans  as  may 
be  arranged  on  a  basis  as  to  cost  between  the  Domin- 
ion and  the  Provinces  to  be  agreed  upon. 

2. — To  communicate  with  the  Government  of  Can- 
ada pointing  out  the  facts  and  respectfully  suggesting 
that  the  Government  of  Canada  favorably  consider  the 
advisability  of  using  the  road  building  knowledge  and 
facilities  of  the  provinces  by  making  grants  to  high- 
ways built  by  the  various  provinces,  in  consideration 
of  certain  expenditures  by  the  Provinces  themselves, 
and  that  the  Government  of  Canada  call  into  council 
representatives  of  the  various  provinces  to  give  effect 
to  so  much  of  this  resolution  as  is  agreeable  to  it. 

While  no  specific  recommendation  was  made  as 
to  the  amount  of  Federal  assistance,  there  was  a  sug- 
gestion of  thirty  per  cent,  by  the  Dominion;  the  re- 
maining seventy  to  be  borne  by  the  Province. 

Sir  Thomas  White,  acting  premier,  in  reply,  did 
hot  make  a  definite  promise,  but  was  quite  sympathe- 
tic to  the  requests  of  the  deputation.  The  following 
were  among  the  delegates:  S.  L.  Squire,  president 
of  the  Canadian  Good  Roads  Association ;  L.  B.  How- 
land,  president  Canadian  Automobile  Association ; 
Wm.  Findlay,  president  Eastern  Ontario  Good  Roads 
Association;  Hon.  Frank  Carroll,  president  Quebec 
Automobile  Club ;  J.  F.  M.  Stewart,  Toronto  Board 
of  Trade ;  F.  Jarram,  vice-president  Ottawa  Motor 
Club ;  C.  J.  Foy,  Perth,  vice-president  Eastern  Ontario 
Good  Roads  Association :  F.  Roden,  president  Ontario 
Motor  League ;  Russell  T.  Kelley,  and  C.  M.  Doolittle, 
Hamilton  Board  of  Trade ;  G.  A.  McNamee,  secretary 
Canadian  Automobile  Association ;  Dr.  Desaulniers, 
M.L.A.,  director  Canadian  Good  Roads  Association; 
A.  L.  Caron,  president  Automobile  Club  of  Canada. 


The  Governor-General  has  recently  approved  of 
the  appointment  of  Mr.  W.  A.  Bowden,  chief  engin- 
eer of  the  Department  of  Railways  and  Canals,  to  the 
Dominion  Power  Board.  As  the  work  of  the  Board 
will  undoubtedly  involve  a  study  of  problems  affect- 
ing navigation  and  canals,  Mr.  Bowden's  advice  and 
assistance  should  be  of  great  value  to  the  Board.  ■ 


The  Eastern  Ontario  Good  Roads  Association  has 
initiated  a  scheme  for  a  metropolitaa  area  of  improved 
highways  around  Ottawa,  connecting  up  with  the  pro- 
vincial county  roads  which  the  association  has  been 
advocating. 


Intermunicipal  Collection  Sewer 

Messrs.  Gibeau,  Drinkwater,  and  St.  Marie,  en- 
gineers, representing  the  districts  of  St.  Lambert, 
Montreal  South,  and  Longueuil,  have  been  appointed 
by  the  Quebec  Public  Utilities  Commission  to  report 
on  the  proposed  intermunicipal  collection  sewer  or- 
dered to  be  constructed  by  the  Provincial  Board  of 
Health.  Plans  have  already  been  drawn  up  by  the 
later  Board,  and  St.  Lambert  has  completed  its  sec- 
tion. The  Ha>bor  Commissioners  are  also  prepared 
to  construct  a  sewer  for  their  land,  while  Longueuil 
objects  to  the  outlet  of  the  latter  sewer  being  placed 
above  the  intake  of  Longueuil's  water  supply.  The 
engineers  will  submit  plans,  estimates,  etc.  of  the 
cost  of  the  construction  of  the  sewer,  both  within  and 
outside  the  limits  of  the  Harbor  Commissioners'  leased 
land,  and  of  the  outfall.  The  municipalities  are  will- 
ing to  co-operate,  and  the  question  arises  as  to  the  ap- 
portionment of  the  cost.  The  Public  Utilities  Com- 
mission reserves  the  right  to  appoint  a  consulting  en- 
gineer to  report  on  the  entire  project. 
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Large  Addition  to  Plant  of  the  Tidewater  Ship- 
■     builders,  Ltd.,  Cap  de  la  Madeleine,  P.Q. 


t 


Til  EKE  has  been  unusual  activity  along  the 
Eastern  Branch  of  the  River  St.  Maurice  dur- 
ing the  last  season,  especially  at  the  plant  of 
the  Tidewater  Shipbuilders  Ltd.,  at  Cap  dc  la 
Madeleine,  which  was  organized  in  1917  for  the  pur- 
pose of  building  steel  ships.  This  company  has  built 
during  the  last  summer  one  240-foot  steel  cargo  boat, 
the  "T.  P.  Phelan,"  and  three  137-ft.  trawlers.  The 
trawlers  are  com])letely  equipped  for  sea  going. 

The  ])lant,  as  first  designed,  consisted  of  machine 

hops  and  a  mold  loft  erected  in  1917,  but  a  contract 

with    the    Government    to    build    four    5,l(X)-ton    steel 

cargQ  boats,  to  be  delivered  during   1919,  made  new 

ixtensions   necessary.    The  general   contract   for  the 

rection  of  this  plant  was  awarded  to  Messrs.  Anglins 

td.  of  Montreal. 


Harbor  Improvements 

Improvements    to    the    harbor    became    absolutely 
essential  as  the  eastern  lirancli  of  the  river  St.  Maur- 


ice was  offering  only  a  shallow  pitch  to  the  naviga- 
tion. The  dredging  of  a  launching  basin  and  the  open- 
ing of  a  channel  from  the  company's  property  to  the 
.St.  Lawrence  River  were  urgent.  The  company  ap- 
j)licd  to  the  Government  and  succeeded  in  interesting 
the  latter  in  its  operations.  A  preliminary  examina- 
tion of  the  site  and  the  importance  of  the  work  prov- 
ed that  the  need  for  dredging  the  whole  area  from  the 
sand  shoal,  represented  on  the  general  plan,  as  protect- 
ed with  a  pilework  filled  in  to  16  feet,  to  the  com- 
pany's proposed  wharf,  as  well  as  the  opening  of  a 
100-foot  channel  at  the  bottom  from  the  C.P.R. 
bridge  to  the  St.  Lawrence  River,  was  not  exaggerat- 
ed. This  involved  the  removal  of  some  500,000  cubic 
yards  of  material  which  was  considered  too  Dig  an 
undertaking  for  the  first  year,  and  they  set  the  lines 
of  the  basin  at  one  foot  distance  from  the  proposed 
wharf  and  the  opening  of  a  forty-foot  channel  below 
the  C.P.R.  bridge  to  the  St.  Lawrence  River.  The 
dc'])th  coiitcm])lated  was   15   feet  at  the  lowest  water 


u 
k 

Or 


Plan   of   Eastern    Branch   of   the    River    St.    Maurice,   showing   location   ot  Tidewater   Shipbuilders,    Limited,  and  work   under  conatmction. 
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mark  ct)iresj)oiiding  to  15.92  feet  above  the  mean 
Atlantic  level,  plus  the  allowance  of  one  foot  as  sub- 
grade.  This  reduced  the  estimates  to  some  200,000 
cubic  yards.  The  excavation  consists  chiefly  of  sand 
and  hard  clay.  A  contract  was  entered  into  with  the 
"Laurin  &  Leitch  Engineering  &  Construction  Com- 
pany, Limited,  of  Montreal,"  and  the  Department  of 
Public  Works,  Canada.  The  company  sent  their 
"Dredge  No.  4"  to  the  site  and  the  work  was  started 
in  the  early  days  of  August.  The  draught  of  this  plant 
was  over  seven  feet  and  the  water  level  was  at  a  low 
mark  on  the  gauging  scale. 

Work  on  the  basin  was  the  first  to  be  undertaken 
as  there  was  not  enough  water  to  float  the  "T.  P. 
Phelan."  The-  first  problem  which  confronted  the 
contractors,  besides  the  shallowness  of  the  basin,  was 
the  narrowness  of  the  navigable  surface  above  the 
C.P.R-  bridge.  The  dredge  had  to  prepare  a  conven- 
ient area  to  permit  the  tug  to  turn  and  approach  with 
her  scows.  The  operation  was  carried  upstream  and 
proved  difficult,  as  in  removing  each  shovelful  a  por- 
tion of  the  removed  material  was  washed  out  and  car- 
ried back  to  the  cut.    The  type  of  dredge  used  was  a 


to  the  basin  anil  is  comijleting  the  >vvccping  of  thi^ 
latter.  Exception  must  be  made  for  the  upper  section 
of  the  basin,  which  has  been  undertaken  by  the  Tide- 
water Shipbuilders  Ltd.  This  company  uses  the  exca- 
vated material  to  fill  in  its  wharves  and  level  its 
property.  For  this  purpose,  they  have  converted  a 
large  scow  into  a  suction  dredge,  equipped  with  an 
electric  motor  and  a  twelve-inch  pump.  A  cutter  was 
attached  in  front  of  the  head  boom,  through  which 
passed  the  inlet  pipe.  The  outlet  pipe  was  carried  on 
a  series  of  one-ply  booms  spaced  fifteen  feet,  centre 
to  centre  and  reached  the  wharf  some  three  hundred 
feet  distant.  It  is  located  near  the  sand  shoal  shown 
in  the  background  in  the  illustration.  Wooden  trestles 
were  used  to  carry  the  pipe,  the  daily  capacity  of 
which  is  estimated  to  l)e  2,000  cubic  yards.  The  elec- 
tricity is  supplied  from  the  transformers  in  the  yard 
by  means  of  a  temporary  transmission  line.  The  dredg- 
ing operations  were  under  the  supervision  of  Mr.  J. 
J.  Collins.    Civil  Engineer. 

Since  1884  the  quantity  of  material  removed  from 
the  diflferent  branches  at  the  outlet  of  the  river  St. 
Maurice  is  1,894,936  cubic  yards  involving  an  expen- 
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dipper  with  a  thirty-foot  boom.  The  depth  of  face- 
cut  was  approximately  ten  feet  and  soundings  taken 
during  the  operations  show  that  approximately  25 
per  cent,  of  the  disaggregated  bottom  had  filled  in 
the  cut.  The  stream  velocity  was  one  mile  per  hour, 
measured  by  the  float  method.  The  contractors  were 
now  forced  to  come  back  and  resume  their  work  on  the 
whole  surface  of  the  basin. 

Such  troubles  can  be  considered  as  a  great  dis- 
advantage, the  plant's  energy  being  spent  in  shaking 
the  materials  which  could  not  be  handed  to  the  scow. 
This  delayed  the  progress  of  work  as  well  aflfected 
its  results.  Later,  the  opening  of  a  channel  for  the 
"T.  P.  Phelan"  was  undertaken  as  well  as  the  dredg- 
ing of  launching  basins  for  the  trawlers.  The  last 
operation,  including  the  dredging  of  a  forty-foot  chan- 
nel to  the  St.  Lawrence  River.  The  general  contract- 
ors sub-let  a  contract  to  the  Department  of  Public 
Works,  Canada,  which  sent  the  dipper  dredge  P.W.D. 
No.  116  to  perform  a  portion  of  this  work.  The 
channel  is  now  completed,  dredge  No.  4  has  returned 


diture  of  some  $310,593.00.  This  has  been  done  with- 
out any  very  favorable  result.  The  writer  has  always 
been  a  zealous  advocate  of  undertaking  the  work  at 
the  outlet.  This  latter  should  be  reduced  to  the  width 
existing  above  the  C.P.R.  bridge  on  the  main  line 
to  Quebec.  For  this  purpose  he  would  suggest  the 
closing  of  the  Easters  Branch  by  a  dam  as  shown  on 
the  plan  so  that  this  branch  might  be  filled  in  by  th^j 
backwater  from  the  St.  Lawrence  River. 


ill 

on  of 


Sea  Walls. 

The  conipaii}'  has  undertaken  the  construction 
a  sea  wall  to  protect  its  property  against  any  sliding, 
also  a  wharf  for  the  handling  of  machines  to  the  boats 
undergoing  equipment.  The  work  is  done  by  day 
labor,  under  the  supervision  of  their  own  engineer, 
and  was  started  by  sinking  the  pile  foundation  for  a 
concrete  footing  to  be  used  to  carry  a  large  derrick. 
This  foundation  is  composed  of  four  rows  of  30-ft. 
piles  sunk  every  four  feet,  centre  to  centre,  after  which 
they  proceeded  with  the  sinking  of  piles  in   front  of 
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the  trawler  No.  1,  this  vessel  was  nearly  completed 
and  the  wall  was  not  considered  strong  enough  to 
withstand  the  pressure  due  to  the  weight  <>i  the  boat. 
The  engineer  adopted  a  method  which  consisted  of 
driving  six-foot  j)Osts  twenty  feet  back  from  the  wall 
and  tying  them  to  the  wall  with  J^-inch  chain.  This 
was  efficient  and  the  structure  resisted  well  to  the  pull 
exerted  by  the  sliding  trawler  along  her  bedway. 

'Jlie  wharf  is  located  at  the  western  jjart  of  the 
property  and  extends  eastward  some  three  hundred 
feet.  It  is  built  as  shown  on  the  plan,  at  elevation  16 
feet  above  the  lowest  water  level  as  observed  in  1897. 
It  is  composed  of  a  series  of  stpiare  piles  10  in.  x  10 
in.  X  40  ft.  of  ])itcli  ])ine  sunk  at  closed  join.  The  joins 
were  made  with  added  pieces  3  in.  x  3  in.  running 
the  whole  length  of  the  pile  so  as  to  form  a  tenon 
or  a  groove.  These  pieces  are  fastened  to  the  piles 
with  iron  nails. 

At  the  toj)  of  the  .-,ea  w.ill,  two  vvaliag.-^  10  in.  x 
10  in.  spliced  at  every  twenty  feet,  run  parallel  on 
each  side  of  the  wall.  They  are  well  bolted  at  every 
foot  longitudinally  with  1^-inch  screw  holts,  with 
the  heads,  nuts  and  washers  embedded  in  the  tini- 
l)er.  Another  single  waling  is  used  as  a  fender  10 
feet  below  the  top  waling  and  is  bolted  in  the  same 
way.  Twenty  feet  back  is  sunk  a  row  of  round  piles 
30  feet  in  length.  i)Iaced  alternately  to  the  wall  and 
s])aced  ten  feet  from  one  to  the  other.  They  are  sawn 
at  13  feet  above  the  lowest  water  level  and  connected 
to  the  wall  by  l'4-i"'-"li  tie  rods  bolted  in  a  wooden 
s(|uare  block  to  protect  the  head  of  the  pile. 

The  second  part  of  the  sea  wall  is  some  900  feet 
in  length  and  has  been  designed  oidy  as  a  protection 
wall  for  the  property.  It  is  built  five  feet  above  the 
k>vvest  water  mark  and  is  constructed  of  10  in.  x  10  in. 
X  30  ft.  piles  driven  in  the  same  way  as  those  for  the 
wharf,  with  the  exception  of  the  lowest  waling  or  fen- 
der, which  is  excluded.  It  is  built  so  as  to  receive 
any  bedway  which  the  company  may  contemplate  in 
the  future.  The  piles  have  been  driven  with  a  2,000 
pound  pile  driver,  30  feet  high,  operated  by  a  steam 
winch.  The  work  was  started  during  .\ugust  and  is 
now  completed.  The  lumber  for  this  construction  was 
received  both  by  water  and  by  rails. 

Extension  to  the  Plant 

The  building  under  progress  at  the  Tidewater 
Shipbuilders  Ltd.,  is  the  first  of  this  type  to  be  built 
at  Three-Rivers,  or  in  the  vicinity.  It  is  of  reinforced 
concrete  construction,  250  feet  long,  one  hundred  feet 


wide,  and  comprises  a  main  bay  and  two  lateral  bays. 
The  main  section  is  some  fifty  feet  high  at  the  center. 
One-half  of  this  building  will  be  used  as  a  boiler  shop, 
and  the  other  half  as  a  machine  shop.  In  each  sec- 
tion, the  main  bay  is  designed  so  as  to  receive  a  hori- 
ontal  35-ton  travelling  crane,  which  will  run  on  80-II> 
standard  rails  placed  on  top  of  the  concrete  crane  gird- 
ers provided  therefore,  for  the  full  length  of  each  side 
of  the  building.  The  rails  have  to  be  joined  by  stand- 
ard spliced  plates  punched  through  the  webs  at  5  feet 
centres  for  anchors,  and  secured  in  place  by  5/8-inch 
anchor  bolts  built  18  inches  into  the  concrete  with 
guide  and  lock  nuts.  The  end  extending  into  the  con- 
crete is  ragged  to  ensure  a  firm  hold. 

Railway  Supplies  Materials 

As  may  be  seen  from  the  layout  plan  all  the  ma- 
terials are  received  by  railroad  at  one  end  of  the 
building  and  have  to  be  conveyed  by  horses  and  wag- 
ons to  the  proper  place.  The  mixing  plant  is  placed 
adjacent  to  the  track.  A  one  and  one-half  cubic  yard 
mixer  is  used.  The  concrete  is  taken  from  the  mixer 
to  the  form  by  means  of  wheelbarrows,  through  an 
elevator,  the  mixer  and  the  elevator  being  operated 
by  steam.  The  work  was  started  during  September, 
and  the  principal  difficulty  experienced  was  due  to 
the  heavy  rains  which  fell  during  this  month  and 
filled  the  trenches  causing  delay  in  the  work. 

Forms 

All  the  wood  forms,  including  those  for  the  foot- 
ings, were  made  in  sectional  panels  on  the  site.  These 
forms  necessitated  the  ordering  of  some  100,000  feet 
B.M.  of  spruce. 

Footings 

In  the  footings  and  foundation.-  tlu'  ct->ncrctc  mix- 
ture was  one  part  cement,  eight  parts  of  aggregate, 
sized  to  pass  through  a  lyi-inch  mesh  screen,  except 
where  otherwise  si)ecifted. 

In  the  footing  under  the  wall  column  the  reinforce- 
ment consists  of  six  Vj-inch  square  bars,  spaced  9 
inches  lengthwise  and  6]'^i  inch  square  bars,  spaced 
ten  inches  crosswise.  Under  the  main  column  it  is 
composed  of  11  "g  inch  bars,  spaced  9  inches  length- 
wise and  9  "g  inch  square  bars  spaced  12  inches  cross- 
wise. In  the  fo«->tings  for  columns  larger  than  14  in. 
X  18  in.  and  beams  larger  than  14  in.  x  20  in.,  the  con- 
crete mixture  is  one  part  of  cement,  six  parts  of  ag- 
gregate, sized  to  pass  through  a  Pj  inch  mesh  screen. 
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111  columns  14  in.  x  18  in.  and  beams  14  in.  x  20  in.  or 
less,  and  the  floor  slabs,  one  part  of  cement,  six  parts 
aggregate  sized  to  pass  through  a  ^-inch  mesh  screen. 
Reinforcement  for  the  beams,  girders,  slabs,  is  fur- 
nished by  the  Trussed  Concrete  Steel  Company.  Pro- 
vision has  been  made  for  column  guards  of  3  in.  x  3 
in.  X  %  in.  steel  angles  to  extend  four  feet  above  the 
ground  floor  and  secured  with  six  anchor  bolts. 

All  the  steel  and  the  iron  exposed  to  the  air  is  to 
be  painted  with  graphite  paint. 

The  roof  structure  is  of  structural  steel,  which  is 
supplied  by  the  Dominion  Bridge  Co.  and  the  roofing 
will  be  composed  of  a  layer  of  a  saturated  building 
paper  covered  with  one  layer  of  a  two-ply  paper  "Rub- 
beroid"  roofing  material  guaranteed  for  ten  years. 

The  illustration  shows  the  progress  of  work 
on  the  1st  of  November,  1918.  It  is  expected  that  this 
building  will  be  completed  soon,  although  labor  is 
difficult  to  secure  at  Three-Rivers. 

In  connection  with  this  building,  a  sub-contract 
has  been  awarded  to  The  Metal  Shingle  &  Siding 
Company,  Montreal,  for  the  roofing,  and  to  the  El- 
bert Mapes  Co.  Montreal,  for  the  painting  and  glazing. 

The  architects  are  Messrs.  Barrott  and  Blackader, 
Montreal. 

Mr.  R.  Grant  is  supervising  the  work  of  the  gen- 
eral contractors. 


Letters  to  the  Editor 


Reinforced  Concrete  Highway  Bridges  and  Their 
Architectural  Treatment 

^New  York  City,  November  29,  1918. 

Editor,  Contract  Record: 

Due  to  the  rapid  development  of  motor  truck  trans- 
portation which  America  is  to  witness  within  the  next 
few  years,  it  is  evident  to  all,  who  are  giving  the  sub- 
ject of  highway  bridges  mature  consideration,  that  it 
will  be  necessary  to  erect  many  new  bridges  to  replace 
those  which  are  at  present  lacking  in  strength  to  carry 
loads  to  which  highways  will  be  subjected.  The  pub- 
lication of  Mr.  F.  G.  Engholm's  able  article  entitled 
"Reinforced  Concrete  Bridges  and  Their  Architectural 
Treatment,"  in  the  November  6th  issue  of  the  Contract 
Record  is,  therefore,  very  timely. 

Highway  engineers,  officials  and  bodies  of  laymen 
having  supervision  of  the  construction  of  highway 
bridges  should  give  this  article  special  attention, 
should  absorb  its  recommendations,  and,  thereafter, 
should  emphasize  in  public  intercourse,  the  salient 
points  so  strongly  brought  out  by  Mr.  Engholm. 

Reinforced  concrete  highway  bridges  would,  un- 
der practically  all  conditions,  be  materially  improved 
if  finished  in  some  manner  other  than  with  the  plain 
surfaces  of  ordinary  concrete.  Too  much  emphasis 
cannot  be  placed  on  the  proper  selection  of  the  sur- 
face aggregate  and  the  method  of  finishing.  Likewise, 
the  color  scheme  should  be  given  careful  consideration. 
Highway  bridges,  whether  in  cities,  villages,  or  in 
rural  districts,  should  be  so  designed  that  they  will 
harmonize  with  their  environments. 

The  time  is  near  at  hand  when  the  slogan  "See 
America  First"  will  be  taken  up  by  thousands  of  mo- 
torists. Localities  blest  with  beautiful  naturil  scenery 
will  draw  tourists  and  thus  the  business  interests  of 
those  communities  will  be  materially  benefited  finan- 


cially. In  certain  locations,  except  in  cities  and  parks, 
the  utilitarian  official  will  question  the  economic  ad- 
visability of  the  comparatively  small  extra  cost  of  sub- 
stituting an  artistic  structure  for  an  eyesore.  Far- 
sighted  officials,  however,  will  not  mar  nature's  beauty 
by  the  erection  of  incongruous  structures.  As  an  ex- 
ample, will  be  cited  the  results  attained  by  the  Board 
of  Water  Supply  of  the  City  of  New  York  in  the  area 
to  the  south  of  the  Catskills  in  the  State  of  New  York. 
The  Board  has  constructed  around-  the  vast  Ashokan 
Reservoir  a  system  of  winding  highways  and  artistic 
reinforced  concrete  bridges  which  harmonize  with  the 
natural  beauties  of  the  surrounding  landscape.  As  a 
result,  the  .Board  has  been  credited  with  having  built 
one  of  the  most  famous  scenic  highways  in  the  east- 
ern part  of  America. 

From  the  standpoint  of  serviceability  and  appear- 
ance, the  roadways  of  highways  and  bridges  must  be 
of  a  sufficient  width  to  easily  carry  the  traffic  to  which 
they  will  be  subjected.  A  common  practice  has  de- 
veloped of  building  bridges  sixteen  to  twenty  feet,  in 
the  clear,  between  railingsor  truss  members.  Consid- 
ering the  rapid  development  of  motor  truck  traffic  and 
the  fact  that  many  motor  trucks  have  overall  widths  of 
between  eighty-five  and  ninety-five  inches,  it  is  evident 
that  the  minimum  clear  usable  roadway  between 
guards  should  be  not  less  than  twenty  feet  for  two 
lines  of  traffic.  Guards  should  be  used  to  protect  the 
railing  or  truss  members  and  should  have  a  width  of 
from  eight  to  twelve  inches. 

Reference  will  be  made  to  one  other  detail.  The 
lines  of  the  construction  arch  at  the  crown  of  flat 
arches  should  not  be  reduced  by  extending  the  archi- 
tectural treatment  of  balustrades  or  parapets  Ijelow  the 
arch  ring  as  otherwise  an  appearance  of  weakness  will 
be  given  to  the  structure.  The  full  strength  of  the 
arch  ring  should  be  emphasized,  as  is  the  case  in  pro- 
perly designed  flat  arches  of  stone  masonry,  well 
known  examples  being  the  Wissahickon  Arch,  Fair- 
mount  Park,  Philadelphia,  the  new  bridge  at  Ayr, 
England,  and  the  Pont  de  Austerlitz,  Paris. 
Yours  truly, 
(Signed)  Arthur  H.  Blanchard. 


Nobody  Knows  About  Toronto  Safety  Zones 
Toronto,  Dec.   12.  -918. 
Editor,  Contract  Record : 

During  the  last  month  or  so  there  has  appeared 
in  Toronto  what  seems  to  be  a  series  of  "safety  zones" 
for  passengers  boarding  and  leaving  street  cars  on  the 
very  wide  streets,  such  as  College  and  Spadina.  These 
take  the  form  of  a  broad  white  mark  on  the  asj^halt, 
allowing  approximately  the  length  of  a  street  car  and 
about  five  feet  in  width.  If  these  are  intended  for  safe- 
ty zones  the  idea  is  good,  but  fails  in  effect  for  the 
simple  reason  that  nobody  seems  to  know  what  it's 
all  about.  Pedestrains  still  stand  on  every  part  of  the 
roadway,  forcing  vehicular  traffic  to  drive  over  the 
very  places  that  have  been  designed  for  the  safety 
of  the  walking  public.  On  streets  where  the  roadway 
is  twice  the  width  of  ordinary  thoroughfares  it  is 
manifestly  unreasonable  to  expect  vehicular  traffic  to 
stop  for  every  standing  street  car,  and  the  safety  zone 
is,  therefore,  the  logical  solution  of  the  difficulty.  The 
great  fault  in  this  case  is  that  the  public  have  not  been 
told — nor  have  the  motorists  or  drivers.  Surely  this  is 
an  oversight  that   should   be   remedied  as  quickly   as 
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])ossible — by   circular   letter   to   motorists   and    public 
advcrtiscnu'iit  in  the  newspapers. 

Canadian  niunicipalitiej^  are  lax  in  all  matters  per- 
taining to  road  traffic  regulations.  At  the  busy  down- 
town corners  in  Toronto,  j)aths  for  pedestrians  across 
the  streets  are  indicated  by  these  same  white  lines  and 
motorists  respect  the  ruling  that  they  must  stop  be- 
hind these  lines  until  traffic  is  ordered  through  by  the 
traffic  policeman.  In  the  busy  centres  in  the  United 
States  pedestrians  do  not  attempt  to  cross  when  vehi- 
cular traffic  has  been  given  the  "go-ahead"  signal.  In 
Canadian  cities  there  has  been  no  effort  whatever  to 
educate  the  public  in  this  regard  and  bicycles  and 
pedestrians  cross  the  roadway  indiscriminately  in  the 
patli  of  moving  traffic. 

We  are  also  negligent  in  the  matter  of  providing 
"right  and  left"  traffic  signs  which  are  used  so  exten- 
sively, and  with  good  effect,  across  the  border.  Our 
vehicular  traffic  is  allowed  to  cut  corners  with  per- 
fect freedom,  constituting  often  a  great  menace  to  traf- 
fic approaching  from  the  opposite  direction .  Wide- 
awake United  States  cities  long  ago  banned  the 
glaring  headlight — still  we  Canadians  blunder  along, 
permitting  its  indiscriminate  use  and  attendant  dan- 
ger. 

How  long  is  it  going  U>  be  before  our  authorities 
wake  up  to  the  fact  that  the  traffic  problem  has  out- 
grown its  puppy  days?  How  long  will  it  be  l)efore 
we  are  provided  with  .sane  and  just  traffic  regulation? 
A  sy.stem  that  supi)lics  plain  clothes  men  to  .skulk  in 
doorways  and  beliind  trees  on  deserted  streets  to 
catch  the  unwary  motorist,  and  yet  allows  him  to 
speed  to  his  heart's  content  on  bu.sy  down-town 
streets;  a  system  that  permits  the  glaring  headlight 
and  the  danger  of  the  unlightcd  bicycle  and  horse- 
drawn  vehicle ;  a  system  that  ])ermits  cutting  corners 
from  every  angle ;  a  system  that  encourages  i)edcstrian 
traffic  to  stand  in  the  path  of  vehicular  traffic  and 
many  other  inconsistencies,  is  surely  in  need  of  over- 
hauling. 

Yours  truly, 

C.  G.  Thomas. 
*     *     * 

West  Requires  Marked  Increase  in  Building  Activity 

Winnipeg,   Man. 
F.ditor,  Contract  Record  : 

Winnipeg  and  Western  Canada  must  now  take 
up  the  reconstruction  work  necessary  to  give  remun- 
erative, congenial  employment  to  her  gallant  heroes, 
who  are  now  to  be  returned  and  enter  the  varitjus  vo- 
cations necessary  to  set  the  wheels  of  progress  going. 

We,  who  have  been  entrusted  with  affairs  at  home, 
have  marked  time  for  the  past  four  years,  allowed 
interest  and  tax  payments  to  run  behind  as  far  as  the 
law  allows  without  sacrificing  the  projicrties.  This,  in 
most  cases,  has  been  necessary,  that  we  might  carry 
on  that  greater  work,  more  essential  to  our  fighting 
men,  that  they  might  win  the  victory  that  would  make 
life,  not  only  in'  Canada,  l)ut  throughout  the  world, 
worth  while. 

Our  present  needs  in  this  great  Canadian  West 
are  that  the  Dominion  Ciovernrnent  lend  us  their  aid 
in  procuring  the  money  and  credit  required  for  every 
legitimate  undertaking  that  has  been  held  up  in  the 
past,  or  that  is,  or  may  be,  planned  for  present  or  fu- 
ture needs.  The  erection  of  and  additions  to  hospitals, 
prisons,  insane  asylums,  court  houses,  town  halls, 
charity  honies,  bridges,  sewers,  roads,  and  the  many 
other  improvements  that  must  be  done  by  the  govern- 


ing bodies,  should  be  proceeded  with  at  once.  This 
will  create  a  demand  for  the  labor  of  our  returned 
men,  who,  in  turn,  will  require  homes,  which  mu.'-t 
be  built,  and  this  will  be  the  second  phase  of  our  re- 
construction. In  many  homes  to-day  the  mother, 
daughter,  and  daujjhter-in-law,  are  all  housed  under 
one  roof,  while  the  three  bread-winners  are  overseas 
doing  their  bit.  When  these  men  return,  they  will 
want  to  return  to  pre-war  conditions,  each  family 
occupying  their  own  house.  This  means  the  filling  up 
of  the  vacant  houses  we  now  have,  and  the  erection 
of  many  more,  if  the  past  is  any  criterion  to  judge  from. 

Building  and  allied  industries  for  the  last  three 
years  have  proceeded  along  a  war-time  level,  which, 
for  the  city  of  Winnipeg,  meant  two  million  dollars' 
worth  of  ])ermits.  With  the  increased  needs  of  sol- 
diers returning  home,  there  must  be  a  marked  increase 
in  building  to  supply  the  demand.  The  Government 
must  start  the  wheels  of  progress  and  withdraw  as 
soon  as  their  undertakings  begin  to  compete  with  the 
erection  of  the  necessary  homes  and  undertakings  of 
the  public. 

The  cost  of  structural  material  will  have  a  down- 
ward tendency  even  if  labor  .should  be  held  at  the 
high  level  of  1918.  Labor  will  be  more  efficient,  many 
labor-saving  devices  have  been,  and  many  more  will  be 
added  to  farm  and  factory,  which  should  and  will  re- 
duce prices.  Labor  hours  will  be  shortened,  and  if  the 
men  in  charge  of  affairs  manage  to  keep  everyone  at 
work,  producing  to  the  extent  of  their  desire  and  abi- 
lity, we  shall  have  abundance  for  ourselves,  and  much 
to  spare  for  our  needy  Allies  across  the  sea. 

(Signed),  W.  P.  Alsip,  President, 
Alsip  Brick,  Tile  and  Lumber  Co. 

*  Hi  * 

Salient  Points  Discussed  by  Winnipeg  Contractor 

Wi!iiii])<'g.    Mill 
l"!ditor,  Contract  Record: 

To  the  men  charged  with  tin-  wnrk  of  mapping 
out  our  policy  of  reconstruction  should  be  given  the 
most  earnest  support  of  our  public  and  trades'  organ- 
izations, and  our  people.  Our  united  effort  in  the 
four  years  of  terrific  struggle  jusf  ended  has  resulted 
in  a  success  that  has  surprised  ourselves  and  given  us 
a  position  and  excited  admiration  from  all  civilized 
nations,  and  the  same  will  win  us  a  wonderful  deve- 
lopment and  a  doubled  population  of  contented  peo- 
])Ie  in  tlie  next  ten  years,  and  a  determined  effort  now 
to  keej)  industries  increasing  their  output  and  farmers 
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increasing  their  products  will  mean  more  people  em- 
ployed at  good  wages  and  this  will  result  speedily  in 
more  and  better  housing  for  our  people. 

The  return  of  our  men  overseas  will  much 
more  than  tax  our  present  housing  ability ;  therefore 
more  houses  will  be  needed  next  year,  and  very  many 
more  in  1920,  when  there  will  be  an  urgent  demand 
also  for  ofifice  space  and  warehouse  and  factory  ex- 
tension. 

Private  enterprise  may  go  slow  and  feel  its 
way  cautiously  for  a  short  while,  and  during  this 
j)eriod,  public  work  of  every  description  should  be 
))ushed  to  the  limit.  Dominion  Government  work 
should  lead  the  Way ;  provincial  highway  commissions 
should  do  much  bridge  and  road  building,  and  our 
city  authorities  should  begin  repairing  and  rebuilding 
the  streets  and  pavements,  which,  after  four  years  of 
retrenchment  during  the  war,  are  in  bad  need  of  re- 
pair if  they  are  to  be  saved  from  the  scrap  pile.  New 
sidewalks  would  in  many  instances  be  cheaper  than 
the  constant  effort  to  keep  old  wooden  walks  in  re- 
pair, with  the  added  risk  of  damages  through  acci- 
dent. By  our  public  bodies  thus  proceeding  at  once 
with  their  work  the  interval  of  quiet  which  might 
exist  while  private  enterpri.se  was  getting  its  start 
would  be  overcome  and  public  work  then  being  some- 
what caught  up,  the  men  would  be  available  for  the 
tremendous   expansion   which   is   sure   to   come.  • 

When  it  is  remembered  that  Canada  absorbed  from 
two  to  four  hundred  thousand  people  from  other  coun- 
tries per  year  without  trouble  and  that  the  great  ma- 
jority of  these  came  "looking  for  a  job,"  I  think  we 
need  not  worry  over  much  about  our  own  citizen  sol- 
diers coming  back ;  many  of  them  left  good  businesses 
and  occupations  which  are  awaiting  their  return,  and 
suffering,  during  their  absence;  machinery  on  hund- 
reds of  farms  is  idle  because  the  boys  of  the  farms  are 
away  fighting,  while  there  is  a  great  need  for  men 
with  just  such  training  as  our  fellows  have  received 
over  there  in  the  Engineers,  Pioneers,  Forestry  and 
other  units. 

How  are  we  going  to  cheapen  the  price  of 
building  material  to  any  great  extent  unless  we  cut 
down  the  lumberman's  or  brickmakers'  pay,  and  the 
dealer's  margin  of  profit, for  all  these  things  go  to  make 
up  the  price  of  building  materials  ?  Of  course  the 
price  of  many  things  that  went  into  war  material  will 
drop  now,  but  do  we  want  to  start  reducing  wages, 
thereby  starting  an  avalanche  of  falling  prices,  so  that 
having  less  money  in  our  pockets  and  a  panicky  feel- 
ing, we  will  not  build  houses  ? 

(Signed)  W.  T.  Davidson, 

Builder  and  Contractor. 


Houses  of  Gypsum  Have  Many  Advantages 

GYPSUM  or  plaster  paris  as  the  principal  build- 
ing material  for  dwelling  houses  is  a  new  de- 
velopment in  building  that  is  being  advanced 
by  The  Ontario  Gypsum  Co.,  Ltd.  To  prove 
practical  and  economical  qualities  of  this  material 
this  firm  is  now  finishing  up  a  pair  of  houses  opposite 
their  office  at  Paris,  Ontario,  which  are  open  for  in- 
spection by  anyone  interested.  The  walls  are  of  gyp- 
sum blocks,  cast  from  gypsum  mortar  in  the  form  of 
a  double  wall,  the  outside  being  of  three-inch  blocks 
and  the  inside  four-inch  blocks  with  one  inch  air  space 
between.  Each  course  is  tied  with  wire  wall  ties  at 
3  ft.  intervals.  Joints  are  broken  as  in  brick  construc- 
tion.   The  blocks  are  all  cast  24  in.  long    and   12  in. 


wide,  being  cut  with  an  ordinary  wood  saw  for  fitting 
where  necessary.  The  arches  over  windows  and  doors 
are  cut  skewback  by  the  mason  on  the  job,  using  an 
ordinary  saw. 

The  exterior  is  plastered  with  two  coats  cement 
and  lime  stucco.  Owing  to  the  porous  nature  of  the 
gypsum  blocks  it  is  necessary  to  provide  absolute 
waterproofing  of  the  exterior  wall  surface.  This  is 
obtained  by  using  hydrated  linie  as  one  of  the  prin- 
cipal constituents  of  the  stucco  mortar  and  is  further 
insured  by  coating  the  blocks  with  a  waterproofing 
paint  and  by  using  a  waterproofing  paste  with  the 
finish  coat  of  stucco.  The  first  coat  is  reinforced  with 
ordinary  poultry  netting  stapled  directly  on  the  blocks. 
The  appearance  of  the  finish  coat  is  improved  by  a 
])ebble  dash  of  red  and  white  pebbles.  First  and  sec- 
ond coats  stucco  are  three  parts  sand,  one  part  grey 
Portland  cement,  and  one  part  hydrated  lime,  meas- 
ured by  volume.  The. surface  is  finished  by  pressing 
pebbles  into  the  second  coat  while  still  .soft.  The 
bungalow  roof  is  of  wood  covered  with  red  asphalt 
shingles,  and  the  wood  trim  ])ainted  cream  color.  The 
bottom  of  walls  from  grade  line  4  ft.  6  in.  high  is  red 
pressed  brick  with  black  rake  joint  capped  with  a  cut- 
stone  belt  course,  on  top  of  which  is  laid  a  layer  of 
waterproofing  paper  to  prevent  dampness  drawing  up 
from  the  fovuidation  into  the  gypsum  block.  Chimneys 
are  of  red  pressed  brick  with  cement  caj)  and  show  a 
projection  of  9  in.,  having  a  4  ft.  breast  tapering  to  3 
ft.  in  4  ft.  from  the  line  of  the  up])er  storey  window 
sills.   The  combination  of  red  ]>ressed  brick  with  black 


Gypsum   House   in   Course  of   Erection 

raked  joints  and  the  stuccoed  walls  makes  a  very 
pleasing  color  scheme  which  also  harmonizes  with  the 
red  shingles  and  cream  woodwork. 

The  dividing  wall  of  the  two  houses,  which  are 
semi-detached,  is  built  up  of  two  3-inch  gypsum  blocks, 
making  a  double  wall  with  1  in.  air  space  similar  to 
the  exterior  walls.  This  wall  rests  on  a  concrete  base- 
ment wall  at  grade  line  with  waterproofing  paper  on 
top  of  the  concrete.  The  basement  is  divided  into  two 
compartments  by  a  wall  of  4-in.  gypsum  blocks.  It  is 
beam  filled  by  cutting  blocks  to  fit,  and  separates  the 
furnace  room  from  the  vegetable  cellar.  It  is  also 
used  as  a  bearing  wall  for  the  first  floor  joists. 

It  is  quite  practicable  to  vary  the  mode  of  con- 
structing the  walls  by  building  the  interior  or  bearing 
wall  of  4  inch  solid  gypsum  block  and  finishing  the 
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t'xteridr  with  brick  vciicff  vvitli  an  air  space  between. 
A  cheaper  tyije  would  1)p  to  build  the  outside  walls  of 
4  inch  py]xsuiii  blocks  and  finish  the  exterior  with  stuc- 
co, as  described,  then  nail  1  inch  furring  to  the  inside 
and  finish  with  jjlaster  board  and  gyjjsuin  plaster  as 
later  described..  This  would  be  a  very  practical  and 
economical  type  for  workmen's  houses. 

The  interior  partitions  are  partly  solid  j^^yjjsuin 
block  and  partly  2x4  studding,  on  which  is  nailed 
])laster  board  to  exemplify  this  type  of  construction, 
'i'he  ceilings  are  pla.ster  board  nailed  to  the  floor  and 
ceiling  joists.  No  fath  or  furring  is  used  in  this  house 
and  the  plaster  is  applied  on  the  inside  surfaces  di- 
rectly to  the  gypsum  blocks  or  plaster  board.  The  gyp- 
sum hardvvali  plaster  used,  being  of  the  same  mater- 
ial, bonds  perfectly  on  the  gypsum  blocks  and  ]jlaster 
board,  and  adds  to  their  strength,  al-^o  makes  an  ex- 
ceeding hard  and  durable  finish. 

'J'he  plaster  board  is  manufactured  by  the  (.  anada 
I'laster  Board  Co.,  an  associate  company.  Hrantford, 
.  factory  at  Caledonia,  adjoining  the  gypsum  mill  of 
The  Ontario  rivpsum  Co.  l.td.,  from  whom  they  pur- 
chase the  ])lastcr  of  paris  used  in  the  manufacture  of 
the  plaster  board.  ]  Master  board  is  made  in  sheets  or 
boards,  32  x  36  in.  (8  sq.  it.)  with  two  layers  of  spe- 
cial paper,  between  which  is  a  filling  of  ()laster  of  paris, 
making  the  finished  board  3/iS-in.  thick.  This  ])laster 
board  is  practically  a  substitute  for  the  lath,  and  the 
first  coat  of  ])Iaster,  forming  a  fireproof  coating  for 
walls  and  ceilings.  It  eliminates  the  possibility  of  lath 
marks  and  checks  or  cracks  in  the  plaster,  which  are 
always  more  or  less  prevalent  where  wood  lath  is  used 
because  of  the  swelling  and  shrinking  of  the  wood, 
caused  by  the  application  and  subse(pient  drying  out 
of  the  ])laster.  IMaster  board  has  many  ])ractical  and 
economical  advantages,  which  will  be  a])|)arent  when 
used. 

A  constant  temjjerature  is  most  easily  maintained 
in  this  house  (mi  account  of  the  quality  ])ossesse(l  by 
gypsum  of  non-conductivity,  so  that  a  house  built  of 
gypsum  in  the  manner  described  would  naturally  be 
warm  in  winter  and  cool  in  summer.  The  waterproof- 
ing methods  employed  insure  jK-rfect  dryness.  The 
cost  is  low  on  account  of  the  chca])ness  of  gypsum, 
and  the  saving  of  time  in  laying  the  blocks  wdiich  are 
very  light.  Cast  in  large  units  they  are  quickly  laid. 
.'\  satisfactory  nailing  ground  is  ])rovided  for  the 
interior  wood  trim,  plumbing,  etc.,  bv  Merritt  spot 
grounds,  which  are  attached  to  the  waifs  with  unfibred 
hardvvali  plaster,  so  that  when  the  plastering  is  finish- 
ed the  grounds  come  flush  with  the  wall  surface  and 
hold  nails  or  screws  strongly. 

.\  method  of  saving  on  cost  of  cement  concrete 
was  demonstrated  when  ])Utting  in  the  basement  work 
by  the  use  of  1  part  hydrated  lime  to  3  parts  portland 
cement,  measured  by  volume.  By  this  method  a  satis- 
factory consistency  of  mix  was  maintained,  using  a 
great  deal  less  water  than  usual.  The  proportions 
specified  were  7  ]>arts  gravel  to  1  of  cement,  but  1 1 
])arts  gravel  were  used  to  1  of  the  cement  and  time 
mixture.  No  spading  was  dorte,  the  concrete  dumping 
freely  from  barrows,  saving  the  labor  of  one  nian  who 
usually  is  required  to  help  enijjty  barrows  and  s])ade 
the  forms.  The  surface  came  out  smooth  and  the 
wall  was  pronounced  by  the  architect  to  be  equal  t<' 
usual  7  to  1  mix.  This  saving  in  cement  is  said  by  en- 
gineers who  have  recently  investigated  this  method, 
to  be  due  to  the  fact  that  the  less  water  used  (above 
the  minimum   nf  water   rc<]uired  to  produce  a   work- 


able consistency)  the  greater  the  strength  of  concrete. 
The  hydrated  lime  used  lubricates  the  aggregate  and 
makes  a  workable  consistency  with  very  little  water. 
It  also  serves  to  keep  the  coarse  and  fine  aggregate 
from  separating  and  insures  a  smooth  nf>n-porous  sur- 
face. This  basement,  due  to  the  use  of  hydrated  lime 
in  the  concrete,  has  been  tested  and  found  ])ractically 
vvater]Moof.  The  hydrated  lime  used  is  manufactured 
by  The  Elora  White  Lime  Co.,  Ltd.,  which  is  also  an 
associated  company. 

While  these  blocks  will  not  bear  as  much  weight 
as  brick  or  wood,  per  cu.  ft.,  ample  strength  is  provid- 
ed by  the  thickness  of  the  walls  emjjloyed.  As  gypsum 
does  not  expand  or  contract  with  varying  tempera- 
tures, and  is  the  only  building  material  having  this 
quality,  there  is  no  danger  of  cracking,  settling,  etc. 
The  fire  risk  is  greatly  reduced,  as  gypsum  is  a  non- 
burning  material,  largely  used  in  fireproof  buildings. 
By  using  non-burning  roofing  and  flooring  an  absolute 
fireproof  building  could  be  constructed  at  low  cost, 
using  gypsum  blocks  as  described  above,,  having  the 
great  advantages  of  being  sound  proof,  non-conduct- 
ing and  non  expanding.  Gypsum  has  all  the  qualities 
of  wood  as  a  building  material  with  the  important 
(juality  of  being  ])ractically  indestructible.  Its  use 
promises  to  be  largely  increased  as  these  advantages 
become  better  known.  W.  F.  Sheppard,  Elora,  Out.. 
was  the  architect,  and  J.  D.  Tindall  &  Son,  Woodstock, 
Ont..  general  contractors. 


Building  Prospects  in  Montreal  and  Vicinity 

Naturally  opinions  vary  as  to  the  outlook;  we  are 
too  near  the  period  of  the  a;-mistice  for  any  sign  of  a 
definite  trend  of  events,  while  the  fact  that  we  are  in 
the  dead  season  for  building  is  another  reason  that 
makes  for  uncertainty.  Generally  speaking,  however. 
men  are  optimistic— and  there  is  a  strong  opinion  that 
given  a  decline  in  prices,  construction  will  very  appre- 
ciably increase,  ^[ontreal  is  very  short  of  houses  and 
flats,  for  the  reason,  investors  state,  that  with  the  pres- 
ent level  of  costs,  it  is  very  difficuult  to  get  an  adequate 
return  for  the  money  laid  out.  This  has  been  the  atti- 
tude of  .some  public  conqianies,  who  have  only  under- 
taken the  most  urgent  improvements.  j)ostponing  work 
until  there  is  a  chance  of  reasonable  cost. 

In  one  direction  Montreal  is  fortunate — the  shi|»- 
building  industry  was  never  more  flourishing.  Canad- 
ian \'ickers.  Ltd.,  have  received  some  very  imjiortant 
orders  on  government  account,  and  it  is  officially  stated 
that  the  number  of  employees  will  be  increased  froni 
3.000  to  6.000.  .\t  Three  Rivers  and  Quebec,  the  in- 
dustry is  alsQ^  prosperous.  The  cessation  of  war  will 
release  a  considerable  amount  of  steel  and  other  com- 
modities for  shipbuilding,  and  we  may  hope  to  see  a 
still  bigger  boom  in  this  new  sjjhere  of  Canadian  act- 
ivity. 

Mining  is  also  expected  to  profit  from  the  armistice. 
The  mines  in  all  parts  of  Canada  have  been  very  short 
<if  labor,  and  high  prices  have  cut  down  demands  for 
goods.  This  is  now  changed,  and  there  is  likely  to  be 
a  gradual  but  certain  improvement. 


Messrs.  R.  S.  and  w  s  Lea.  Montreal,  have  re- 
))orted  to  the  Water  Commissioners  of  the  City  of 
Brantford,  Ont.,  on  proposed  water  improvements,  in- 
cluding a  new  intake,  gravity  supply  pipe,  filter  plant 
and  the  remodelling  of  the  present  pumping  plant. 
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HISTORY'S  greatest  sea  spectacle  in  1918  came  within 
thirty  days  of  the  anniversary  of  the  world's  greatest 
sea  battle.  Trafalgar  was  the  world's  greatest  sea  fight 
because  it  marked  the  coming  downfall  c£  one  more  despot 
of  mankind.  Napoleon  failed  to  make  Paris  the  Capital  of 
all  Europe  because  he  never  could  invade  England.  The 
little  guns  that  hurled  cannon-balls  from  the  "Victory"  in 
1806  were  the  fore-echo  of  the  guns  of  Waterloo  in  1815.  and 
of  the  silent  surrender  of  the  Kaiser-navy  103  years  later. 
Had  Nelson  never  flung  his  fleet  of  wooden  tubs  from  the 
forests  of  England  at  the  ships  of  France  and  Spain,  Well- 
ington's great  little  armies  might  as  well  never  have 
marched.  We  read  that  in  the*  action  at  Trafalgar  the  four 
ships  "  Victory,"  "  Temeraire,"  "  Redoubtable  "  and  "Fou- 
geux"  fought  so  close  that  they  made  almost  a  single  deck. 
Sabre  and  musket,  man  to  man  they  fought,  and  there  was 
Nelson  in  the  midst  of  them,  as  he  always  was.  From  the 
mast  of  the  "Victory"  still  fluttered  in  the  smoke  the  rags 
of  that  immortalizing  signal,  "  England  expects  that  every 
man  this  day  will  do  his  duty."  When  Nelson  spoke  in 
the  name  of  England  it  was  with  a  passion  that  not  to  obey 
him  was  not  to  know  the  glory  of  duty.  Master  of  naval 
strategy  and  tactics,  he  never  had  time  to  write  a  book 
about  it,  because  he  was  too  busy  fighting  for  England. 
He  knew  nothing  of  politics,  like  Wellington;  nor  of  state- 
craft, like  Napoleon.  But  he  knew  the  swish  of  the  sea, 
the  roar  of  the  guns,  the  coast-lines  of  Europe  from  the 
Baltic  round  to  the  Aegean;  and  wherever  he  went — after 
whatever  enemy — sailor,  daredevil  fighter,  poet  in  action, 
terrible  and  beloved,  he  carried  with  him  like  a  song,  "Eng- 
land, My  England."  Trafalgar  was  his  last  word  to  Napo- 
leon that  England  must  conquer  because  she  could  not  be 
invaded. 

"Mighty  seaman,  this  is  he, — was  great  on  land  as  thou 
by  sea,"  wrote  Tennyson  in  his  Ode  to  Wellington.  A  mus- 
ket ball  from  the  crosstrees  of  the  "Redoubtable"  killed  Nel- 
son, But  the  death  of  Nelson  was  the  life  of  England  and 
duty,  as  Trafalgar  was  the  first  sure  sign  in  1805  of  the 
liberation   of  all    Europe. 
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THREE  times  in  four  years  he  had  fought  them.  He  had 
hoped  to  fight  them  again — and  to  a  finish.  But  here 
in  the  North  Sea,  November  21,  1918.  was  the  finish 
without  the  fight.  Seventy-one  Kaiser-ships  of  the  line 
steaming  up  the  lane  of  a  *great  nation's  navy.  Five  hun- 
dred great  guns — any  of  them  at  ten  miles  could  have  riddled 
all  Nelson's  fleet  of  tubs  in  1805 — Never  a  shot!  It  was  his 
answer  to  that  day  when  the  High  Seas  Fleet  put  to  the 
North  Sea  in  1914  with  the  King's  message.  "Capture  or 
destroy  the  enemy."  Perhaps  he  remembered  that  twenty 
days  afterwards;  he  potted  five  German  cruisers  off  Heligo- 
land; and  then  he  began  to  wait,  prowling  in  the  fog,  look- 
ing for  more  ships  from  Kiel — till  on  January  24th,  1915,  he 
sank  the  "Bluecher"  and  smashed  the  "Seydlitz"  and  the 
"Derfiinger"  in  that  100-mile  run — back  to  Heligoland,  when 
all  the  "Lion's"  gunners  had  to  aim  at  was  a  target  of  fun- 
nel-tops and  smoke,  the  size  of  a  threepenny  bit.  One  year 
and  three  months  more  he  waited;  till  May  31.  1916.  when 
in  the  battle  of  Jutland  the  Rear-Admiral's  Fleet  came  at 
the  bulk  of  the  Kaiser-navy  that  ran  when  jellicoe's  supports 
came  up— back  to  Heligoland.  Rear-Admiral  became  Com' 
mander-in-Chicf  and  waited  again;  shuffling  his  great  mys- 
tery fleet  back  and  forth  in  Scandinavian  mists,  nobody  un- 
officially knew  where — till  the  morning  of  November  21st, 
1918,  he  put  to  sea  in  the  "Queen  Elizabeth."  What  a  sight 
greeted  him!  The  dark-grey  lines  of  the  Invincible  Navy  in 
the  smoke;  the  six-mile  lane;  the  fog  lifting;  and  out  of 
the  low  mist  from  the  region  of  Heligoland  they  came — 
abjectly  to  surrender! 

It  was  "Der  Tag"  Dead  March  of  the  Kaiser-navy:  more 
magnificent  in  its  fitting  humiliation  to  a  degenerate  race 
than  any  surrender  of  an  army.  Never  a  shot,  nor  a  shell, 
nor  a  shout.  In  a  great  grey  silence  of  miles  of  monster 
ships  the  Kaiser's  ensign  was  hauled  down  and  the  sullen 
sea  drama  was  over.  Was  Beatty  happy?  Heaven  knows. 
Three  times  he  had  fought  'em,  doing  his  bit  to  bring  one 
more  despot  of  Europe  to  his  knees.  He  had  hoped  to  fight 
'cm  again.  Here  was  the  finish  without  the  fight.  What  a 
finish  ! 


H.M.S.    "Oueen    Elizabeth" 
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Building  Permits  in  Toronto 

Among  tlic  projects  for  whicli  building  permits 
were  issued  in  Toronto  the  past  few  months,  some  of 
which  have  already  been  begun  and  others  which  have 
been  temporarily  held  over,  are  the  following:  Cana- 
dian Allis-Chalmers  Co.,  Lansdowne  avnue  and  I)av- 
enjjort  road,  addition  to  foundry,  $70,000;  Liquid  Air 
Co.,  Maria  and  Boler  streets,  addition  to  factory.  $18,- 
000;  Matthews-Blackweli,  addition  to  packing  plant, 
foot  of  Hathurst  street,  $18,000;  Bawden  Machinery 
Co.,  Sterling  road,  addition  to  plant,  $25,000;  Camjjbell 
Flour  Milling  Co.,  Cawthra  avenue,  reinforced  con- 
crete and  storage  tanks,  $130,000;  Palm  Olive  Soap 
Co.,  Carlaw  Ave.,  boiler  room  and  chimney,  $18,000; 
B.  F.  Johnson  Soap  Co.,  Carlaw  Avenue,  addition  to 
factory,  $25,000;  National  Iron  Works,  Cherry  street, 
addition  to  foundry.  $15,000;  C.P.R.,  addition  to. en- 
gine house,  foot  of  John  street,  $35,000;  Turbull  Ele- 
vator Factory,  Richmond  street  west,  $20,000;  Harris 
Abattoir  Co.,  addition  to  cooler  building,  $75,000,  re- 
build refinery,  $13,000;  Page-Hersey  Iron  Tube  and 
Lead,  Church  street,  office  addition,  $12,000;  Fairvvea- 
thers  Limited,  four-storey  building,  88-90  Yonge 
•street,  $120,000;  I.O.D.E..  addition  to  Convalescent 
Hospital,  Sheldrake  boulevard,  $35,000;  International 
Business  A^achincs  Co.,  Rovce  and  Campbell  addition 
to  factory,  $40,000;  Universal  Tool  Steel  Co.,  DufTcrin 
near  Springhurst,  addition  to  factory,  $36,000;  Wilson, 
Lytic.  Ba.lgcrow  &•  Co.,  addition  to  factory,  $22,000. 

Ask  Government  to  Control  Gas  Industry 

The  Council  of  Gait,  Out.,  has  forwarded  a  reso- 
lution to  the  Provincial  Minister  of  Lands,  Mines  and 
Forests,  Hon.  G.  Howard  Ferguson,  recommending 
that  the  government  take  over  control  of  the  natural 
gas  resources  of  the  province.  The  resolution  runs  as 
follows:  That  in  the  oi>inion  of  this  Council  the  nat- 
ural gas  of  the  province  is  .so  valuable  a  re.'^ource  that 
it  should  be  owned  and  controlled  and  the  selling  price 
fixed  by  the  people  and  not  by  private  interests ;  that 
the  interests  of  consumers — both  domestic  and  com- 
mercial— will  be  much  better  served  by  the  adoption 
of  a  government-ownership  plan  such  as  that  of  the 
Hydro-electric  Commission ;  that  govenmient  expro- 
priation of  existing  wells  and  pipe-lines  is  desirable ; 
that  while  the  proposed  Government  plan  of  a  Natural 
Gas  Commission  is  a  step  along  progressive  lines,  it 
does  not  go  far  enough,  as  in  an  advisory  committee 
composed  of  j)roduccrs,  distributors,  and  consumers 
the  representatives  of  the  producers  and  the  distribu- 
tors, by  reason  of  their  superio;-  knowledge  of  facts 
and  figures,  will  be  able  better  to  plead  their  case  than 
those  representing  the  consumers,  with  ultimate  harm 
to  the  latter ;  and  that  the  Government  be  urged  to 
thoroughly  investigate  the  matter  of  gas  purification 
and  the  entire  i)rohIeiu  of  a  more  economical  conii)us- 
tion  of  n.itural  gas." 


Town  Planing  Conference  Early  in  New  Year 

The  Third  .Annual  Town  IMauning  L'onference  of 
South  Western  ( )ntario,  which  had  been  arranged  to 
be  held  in  the  Royal  Connaught  Hotel,  Hamilton, 
Dec.  2-3,  has  had  to  be  cancelled  on  account  of  the 
influenza  epidemic.  Probably  early  in  the  New  Year, 
however,  plans  for  this  convention  will  be  proceeded 
with.  The  programme  which  had  been  ]ilanned  ()ro- 
mised  to  be  one  of  great  interest,  including  the  follow- 
ing subjects  and  speakers:  "Municipal  government, 
reconstruction  and  housing" — speakers,  S.  Baker,  City 


Clerk,  London  ;  Sir  John  WillJson,  Toronto,  Chairman 
tJntario  Housing  Committee;  Noulan  Cauchon,  rail- 
way engineer,  Ottawa;  "Housing:  Urban  and  rural" — 
speakers,  Thomas  Adams,  Town  Planning  Adviser. 
Commission  of  Con.servation,  Louie  Blake  Duff,  In!' 
trial  Oimmissioner,  Welland,  Mrs.  Dr.  S.  Lyie,  ],: 
dent  Wcmien's  Council  of  Hamilton;  "Town  Planning 
in  relation  to  housing  and  land  taxation" — speakers. 
Lawrence  Veiller,  secretary  and  director  of  National 
Housing  Association,  NewYork  City,  Noulon  Cauch- 
on, Ottawa  ;  "Looking  Ahead" — Mrs.  Dunniiigton- 
Grubb,  gardening  architect,  Toronto,  Lawrence  Veil- 
ler, New  York  City.  Dr.  Horace  L.  Brittain,  Managing 
Director  of  the  Bureau  of  Municipal  Research,  Toron- 
to, and  Prof.  C.  B-  .Sissons.  Toronto,  were  also  to  have 
spoken. 

Buying  Houses  on  Rental  Basis 

The  Toronto  Housing  Commission  ha.s  suggested 
that  housing  companies  might  arrange  to  .'<ell  houses 
on  a  cash  payment  of  10  per  cent.,  with  the  balance 
hx  monthly  installments  extending  over  a  period  of 
from  five  to  twenty  years,  if  the  government  would 
buy  bonds  of  these  companies,  guaranteed  by  the  city 
of  Toronto.  The  report  gives  the  following  table  show- 
ing the  amount  of  the  instalment  which  would  be  due 
on  each  $1,000  of  purchase  price  in  excess  of  the  10 
per  cent,  paid  down,  at  interest  rates  of  6,  6'4  and  7 
per  cent. : 

Prinrljva!    iiti'l    \vi-'^-~' 

Repayment  of  Number  .  i            ■. 

Loan  in       Monthly  Payments  i'er  i,  ent.   i'er  Cent.  I'cr  Lent 

5  years fiO  19.30  19.53  19.75 

6  years   .......  T2  16.54  16.77  17.00   , 

7  years 84  14.57  14.81  15.04 

8  years 96  13.11  13.34  13.58 

9  years 108  11.97'  12.21  12.46 

10  years 120  ii.or  ii  ii  nsf* 

11  years 132  io.3:i  io5h  io.83 

12  years 144  9.72  9.97  10.23 

13  years  156  9.21  9.47  9.73 

14  years  168  8.77  9.03  9.30 

15  ye.irs 180  8.40  8.66  8.93 

16  years  192  8.07  «  36  8.6S 

17  years  204  7.7'.'  ^  ns  8.34 

18  years  216  7..">4  7  S2  8.10 

19  years  228  7.:!-*  T  <V1  7.88 

20  years 240  ^.l.'  7.69 


Mr.  Thomas  Adams,  town  planning  adviser  of  the 
Commission  of  Conservation,  recently  delivered  a  lec- 
ture on  "Organization  of  New  Industrial  Settlements." 
under  the  auspices  of  the  Department  of  Social  Ser- 
vice of  the  University  of  Toronto.  Congestion  and 
loose  or  scattered  development  were  equally  bad. 
according  to  Mr:  Adams.  He  advocated  a  comprehen- 
sive town-planning  .scheme  and  the  organization  of 
industrial  ])enetration  into  districts  sur- 
city.  Industrial  settlements  should  be  e- 
a  sound  economic  basis,  and  the  worker  should  be 
provided  with  a  sanitary  home  as  close  .ts  possible  to 
his  work. 


We  are  just  in  receipt  of  the  first  issue  of  "Steel 
Breeze,"  which,  in  future,  will  be  issued  monthly  to 
air  the  views  of  the  employees  of  the  Fergu.ion  Steel 
and  Iron  Co..  Buflfalo,  N.  Y.  As  its  name  implies  it  !?• 
a  breezy  little  publication  full  of  iiifi->rni.Tfi.'n  .ui.l  \n- 
terest. 
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Safeguarding  Steel  Erection 

THE  Northwest  Steel  Co.  issues  the  following  in- 
structions to  employes  in  order  to  promote  more 
careful  work  and  decrease  accidents  to  the  men. 
All  the  restrictions  are  so  obvious  and  show  such 
good  sense  that  there  can  be  no  doubt  of  their  wisdom 
and  of  the  advantage  to  be  gained  by  observing  them. 
Many  of  them  apply  equally  well  to  various  kinds  of 
construction  work,  especially  to  the  building  of  houses, 
factories,  and  to  various  kinds  of  work  having  to  do 
with  derricks  and   scaffolds.     All  can  be  printed  ad- 
vantageously and  posted  in  the  shops  and  yards  and  on 
the  principal  plant  of  every  engineering  contractor. 
DON'T  throw  rivets  carelessly. 
DON'T  pass  under  sling  or  crane  loads. 
DON'T  leave  tools  or  material  on  staging. 
DON'T  fail  to  keep  all  safety  guards  in  place. 
DON'T  violate  your  employer's  safety  rules. 
DON'T  fail. to  keep  clear  of  lines  and  blocks. 
DON'T  injure  your  fellow  worker  by  your  carelessness. 
DON'T  go  onto  a   staging  unless  you  are   sure   that 

same  is  safe. 
DON'T  sit  or  lean  on  safety  rails  or  braces ;  they  some- 
times break. 
DON'T  throw  anything  from  staging,  you  may  hurt 

someone  below. 
DON'T  fail  to  wear  goggles,  when  recjuired  ;  you  may 

lose  your  eyesight. 
DON'T  carry  spud  bars,  wrenches,  drift  pins,  bolts, 

or  rivets  in  your  pockets. 
DON'T  jump  from  one  staging  to  another;  there  is 
,      always  a  way  around. 
DON'T  fail   to  examine  all   hooks,   slings,  and   other 

rigging  before  using  them. 
DON'T  use  defective  tools;  your  foreman  will  furnish 
■■    you  with  proper  ones. 
DON'T  fail  to  report  to  your  foreman  when  staging 

or  rigging  is  in  need  of  repairs. 


The  Canadian  Trade  Commission 

The  Canadian  Trade  Commissi(Mi,  which  has  just 
recently  been  appointed,  will  have  its  headquarters  at 
Ottawa,  and  will  co-operate  closely  with  the  Canadian 
Mission  in  London,  with  a  view  to  securing  for  Can- 
adian manufacturers  a  share  of  the  business  arising 
out  of  the  reconstruction  work  in  France  and  Belgium 
and  other  devasted  countries  in  Europe.  Its  mem- 
bers are  Sir  Charles  Gordon,  of  Montreal,  who  will 
be  chairman,  Charles  B.  McNaught,  of  Toronto,  and 
H.  B.  Thomson,  of  Victoria.  In  presenting  the  pro- 
posal for  the  creation  of  this  commission  to  council, 
Hon.  A.  K.  Maclean  pointed  out  that  for  a  consider- 
able period  after  the  war  it  was  probable  that  the  pur- 
chase and  distribution  of  a  large  proportion  of  the 
Dominion's  exportable  productions  would  be  carried 
out  through  governmental,  agencies  established  by  the 
United  Kingdom  and  other  allied  nations,  and  urged 
therefore  that  it  was  desirable  to  establish  in  Canada 
a  special  organization  to  aid  and  co-operate  with  the 
Canadian  Trade  Mission  in  London.  An  outstanding 
feature  in  connection  with  the  scope  and  powers  of 
the  new  commission  is  that  it  is  authorized  to  select 
and  appoint  advisory  or  associate  members  with  a 
view  to  associating  with  itself  any  industry  deemed 
advisable. 


Fine  Record  Under  Adverse  Conditions 

Mr.  W.  H.  Mussen,  president  of  Mussens,  Limit- 
ed, Montreal,  has  issued  a  circular  expressing  deep 
ajjpreciation  "to  our  many  friends,  and  the  trade  in 
general,  for  the  very  cordial  support  which  has  been 
extended  to  us  in  the  past,  and  particularly  during 
the  period  since  March,  1915,  when  this  firm  went  in- 
to liquidation.  We  feel  that  you  will  be  interested  in 
learning  that  we  are  gradually  recovering  from  the  ef- 
fects due  to  the  falling  off  of  construction  work,  caused 
by  the  war,  and  are  approaching  the  time  when  the 
licjuidation  proceedings  will  terminate.  We  have,  up 
to  date,  repaid  SO  per  cent  of  our  total  liabilities,  and 
from  present  indications,  it  is  but  a  matter  of  a  short 
time  when  we  shall  have  repaid  the  remaining  20  per 
cent.  In  other  words,  we  will  have  done  what  we 
started  out  to  do:  Carried  on  the  business  and  paid 
our  creditors  one  hundred  cents  on  the  dollar.  While 
our  present  favorable  position  was  not  attained  with- 
out some  considerable  effort  on  our  part,  yet,  this 
would  have  been  unavailing  if  we  had  not  had  your 
generous  support." 

This  is  a  record  of  which  the  company  is  justifiably 
very  proud,  particularly  as  it  has  been  made  during 
a  jjeriod  of  depression  in  the  construction  and  allied 
industries.  It  is  one  of  the  comparatively  few  in- 
stances in  which  a  company,  very  adversely  affected 
bv  the  war,  has  been  able  to  meet  its  full  obligations. 


Annual  Meeting  of  Lime  Association 

The  Board  of  Directors  at  its  meeting  in  Atlantic 
City,  December  4,  decided  to  hold  the  annual  meeting 
of  the  Lime  Association  on  February  12  and  13,  1919, 
at  the  William  Penn  Hotel,  in  Pitt.sburg.  Members  are. 
requested  to  report  at  an  early  date  just  who  will  at- 
tend from  their  respective  companies,  so  that  the  hotel 
reservations  may  be  made  and  other  arrangements 
attended  to  for  the  comfort  and  convenience  of  mem- 
bers. Further  announcements  will  follow.  It  is  of 
prime  importance  that  there  be  a  full  attendance  at  this 
meeting.  For  further  information  address  the  Lime 
Association,  503  Riggs  Bldg.,  Washington,  D.  C. 


The  Mayor  of  London,  Ont.,  recently  announced 
that  the  people  of  that  city  would  probably  be  called 
upon  to  vote  on  a  by-law  to  grant  $100,000  toward 
the  erection  of  a  new  medical  building  in  connection 
with  the  Western  University,  at  the  January  elec- 
tions. A  new  $23,000  site  on  the  north-east  corner  of 
Waterloo  St.  and  Ottawa  Ave.,  has  been  acquired 
for  this  purpose.  It  is  reported  that  the  provincial 
government  is  committed  to  grant  dollar  for  dollar 
if  the  ratepayers  show  their  approval  of  the  scheme. 
When  the  medical  department  is  provided  for,  the 
erection  of  a  new  million-dollar  university  plant  is 
contemplated. 


McDermid  Bros.,  49  Jarvis  Street,  Toronto,  have 
taken  over  the  Ijusiness  of  the  Maitland  Roofing  & 
Supply  Co.,  and  will  carry  on  at  the  above  mentioned 
address.  During  the  last  few  years  this  company  has 
handled  some  of  the  biggest  jobs  in  the  province,  and 
McDermid  Bros,  are  now  ready  to  execute  contracts 
of  any  size  for  roofing  and  waterproofing,  with  stand- 
ard product  materials. 
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Collapsible   Pile  Driver 

ASri'X'IAL  land  i)ilc  driver  used  on  the  (irand 
Trunk  Kaihvay  system,  has  a  steel  cantilever 
framework  mounted  on  a  flat  car  an<l  hearing 
at  one  end  a  hoisting  engine  and  boiler  and  at 
the  other  or  cantilever  end  a  structural  steel  tower  K 
or  10  ft.  high,  to  which  are  hinged  the  wooden  leads. 
When  the  drop  hammer  is  lowered  to  the  bottom  of 
the  leads,  the  latter  are  nearly  balanced  on  tlieir  jjivots 
s(j  that  by  the  operation  of  the  hoist  line  the  leads  can 
be  (piickly  revolved  into  a  horizontal  position  with  the 
upper  end  resting  on  top  of  the  engine  house.  The 
hammer  is  then  moved  horizontally  to  a  position  be- 
tween tlie  engine  house  and  the  tower,  thus  holding 
the  leads  in  stable  position  where  they  are  locked  by 
pins.  The  leads  can  be  collapsed  for  clearing  bridges 
and  tunnels  in  transit  or  when  in  collapsed  position  can 
be  returned  to  vertical  position  ready  for  driving  in  a 
very  .short  time. 

The  machine  is  equipped  with  one  i)air  of  reversible 
engines  for  raising  the  pile  and  hammer,  otTe  pair  for 
swinging,  and  one  pair  for  locomotion. 


Prosecute  Highway  Work 

Mr.  L.  \V.  Page,  Director  of  the  Office  of  Public 
Roads,  Washington,  D.  C,  issued  on  November  25,  to 
all  State  Highway  Departments  a  letter  urging  the 
vigorous  prosecution  of  all  public  improvement  work 
and  particularly  road  work,  because  of  the  effective 
means  of  insuring  employment,  particularly  to  un- 
skilled labor  in  the  transition  ])eriod  forin  war  to  peace. 
Mr.  F^age  mentions  that  during  1919  it  is  cpiitc  prol)- 
ablc  that  more  than  100  millions  of  dollars  of  State  and 
Federal  money  will  be  available  for  road  work  and  he 
offers  the  assistance  of  the  Bureau  of  Public  Roads 
to  the  states  in  dealing  with  the  various  problems 
which  may  arise. 


Moving  Pictures  of  Shipbuilding  in  B.C. 

On  the  title  page  of  the  Weekly  Bulletin  of  date 
December  9th,  there  is  an  illustration  showing  the  lay- 
ing of  keelsons  in  a  wooden  ship  in  one  of  the  great 
wooden  shi])-building  yards  of  Canada  at  North  \'an- 
couver,  B.  C.  Moving  pictures  of  all  the  ship-building 
operations  in  British  Columbia  have  been  taken  by  the 
Exhibits  and  Publicity  Bureau  of  the  Commercial  in- 
telligence Branch  and  will  be  exhibited  in  every  coun- 
try where  Canada  has  Trade  Commissioners  and  Com- 
mercial Agents. 


Tlu'  Dominion  cabinet  has  under  ctaisidoration  the 
public  works  which  will  be  started  this  year.  It  has 
already  been  decided  to  coniplete  the  new  Welland 
Ship  Canal.  This  will  cm])loy  some  four  to  five  tlious 
and  men.  Work  is  also  to  be  recommenced  on  the  har- 
bor works  at  Toronto,  which  had  heen  shut  down 
for  reasons  of  economy,  and  on  the  St.  John  Har- 
bor, the  ocean  terminals  at  Halifax,  and  the  \"ancouver 
harbor.  Appropriations  for  all  these  undertakings  will 


appear  in  tli<'  estimates.  (Jther  works  are  being  con- 
sidered and  may  be  undertaken  if  it  is  felt  they  arc 
needed  for  the  jturpose  of  giving  employment,  and  if 
they  are  justified  by  utility  and  necessity. 

Italy's  Building  Programme 

The  Italian  government  has  appropriated  nearly 
three  and  a  half  billi<m  lire  to  carry  out  its  recon- 
struction programme.  One  billion,  eight  hundred  mil- 
lion of  this  amount  is  to  be  used  for  railway  construc- 
tion;  one  billion  for  public  works  and  drainage  of  har- 
bors; five  hundred  million  for  other  works  of  public 
utility,  and  one  hundred  million  to  cope  with  the  un- 
employment situation. 


Hamilton-London  Road 

The  road  between  Hamilton  and  London  has  been 
taken  over  by  the  Ontario  government  and  will  form 
l)art  of  the  trans-provincial  highway.  The  route  fol- 
lowed is  through  Brantford,  Woodstock  and  Inger- 
soll.  Numerous  deputations  have  been  interviewing 
the  provincial  premier  adv<Kating  routes  through 
their  several  localities  from  London  to  the  border. 
The  Premier  stated,  however,  that  the  government 
would  have  to  be  guided  by  their  experts.  The  work 
of  constructing  the  highway  is  to  be  undertaken  at 
once  as  one  of  the  means  of  relieving  the  labor  situa- 
tion . 


All  Restrictions  on  Lime  Removed 

lulwin  B.  Parker,  Priorities  Commissioner  of  the 
War  Industries  B(jard  of  the  United  States,  has  issued 
the  following  statement : 

I'^ffcctive  December  1.  1918,  all  restrictions  promul- 
gated by  the  Priorities  Division  of  the  W'ar  Industries 
Board  affecting  the  lime  industry  are  hereby  cancelled. 
and  all  pledges  heretofore  made  and  executed  by  any 
member  of  said  lime  industry  are  hereby  revoked. 


Big  Programme  for  France 

France  is  planning  a  big  after-the-war  construction 
programme,  including  the  reorganization  and  exten- 
sion of  railway  and  canal  routes  and  electric  power 
plants,  and  the  elaboration  of  works  at  docks  and 
)iorts.  Studies  are  being  made  of  a  scheme  for  a  great 
international  railway  route  from  Bordeavix  to  Odes.<a. 
and  the  prospect  of  constructing  a  tunnel  under  the  . 
Fnglish  Channel  is  also  being  discussed. 


Dinner  to  Toronto  Exchange 

Mr  W  I.  Dillon.  President  of  the  Toronto  Build- 
ers" Ivxchange.  is  giving  a  dinner  to  the  members  on 
rinirsday  evening.  December  19th.  iii  Forester's  Hall, 
22  College  street.  It  is  understix)d  that  matters  in  con- 
nection with  the  recent  Ottawa  convention  of  building 
;ind  construction  interests  will  come  up  for  discussion. 


Demobilization  maj;  be  slow,  to  prevent  unemployment.  Maintenance  of  men  in  uniform 
when  military  necessity)  ceases  is  a  dead  loss.  Public  money  spent  now  in  public  worl( 
will  furnish  employment  and  will  result  in  sure  and  substantial  returns. 
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Mainly  Constructional 

East  and  West — From  Coast  to  Coast 


The  Tidewater  Copper  Co.  ha.s  been  incorporated  witli  a 
capital  of  $1,000,000,  head  office  at  \'ictoria,  B.  C. 

It  has   been   suggested   to   the   Ottawa   board   of   control 
that  a  suitable  victory  memorial  be  immediately  constructed. 
The  capital  of  the  Laurentide  Sand  &  Gravel  Co.,  Limit- 
ed, has  been  increased  $100,000  to  $149,500. 

A  good  roads  ineeting  was  held  recently  in  Papineau- 
ville,  P.Q..  for  the  purpose  of  furthering  the  Montreal-Ottawa 
highway  scheme. 

There  is  $17,000,000  worth  of  work  to  which  the  city  of 
Toronto  is  commited,  some  of  which  is  already  in  progress, 
while   other  portions   will   be   commenced   next   year. 

An  interim  report  for  the  eleven  months  of  the  year,  sub- 
mitted to  the  works  committee  of  Toronto  by  Commission- 
er Harris,  shows  that  the  total  expenditure  of  his  depart- 
ment was  $4,373,398.67,  compared  with  $4,884,421.77  in  1917. 
The  proposal  has  been  advanced  in  Brantford,  Ont.,  to 
erect  an  isolation  hospital  for  influenza  cases  as  a  memorial 
to  those  who  gave  their  lives  while  fighting  the  epidemic  in 
that  vicinity. 

The  government  has  decided  to  make  the  million-dollar 
military  hospital  buildings  at  London,  Ont.,  of  a  permanent 
nature.  Originally  they  were  to  have  been  stuccoed,  but  now 
it  is  proposed  to  face  them  with  red  brick. 

The  South  Shore  Board  of  Trade  are  agitating  for  the 
construction  of  a  Ijridge  across  the  St.  Lawrence  and  will 
place  their  claims  before  the  Montreal  Harbor  Commis- 
sioners. 

A  deputation  of  citizens  from  the  Leamington  district 
recently  waited  on  the  Ontario  Cabinet,  to  request  that  the 
most  southerly  route  be  selected  for  the  provincial  high- 
way, following  the  north  shore  of  Lake  Erie. 

The  Essex  Terminal  Railway,  a  belt-line  running  through 
the  factory  districts  of  Windsor,  Sandwich,  Walkerville  and 
Ford,  is  to  be  extended  to  include  Amherstburg,  18  miles 
west  of  Windsor. 

The  Province  of  Manitoba  will  take  advantage  of  the  oflter 
of  the  Dominion  Government  to  advance  funds  for  the  erec- 
tion of  houses.  Manitoba's  share  of  the  $25,000,000  appropri- 
ated would  be  roughly  $1,800,000. 

Plans  are  to  be  prepared  for  a  new  head  office  building  of 
the  Canadian  Bank  of  Commerce,  on  King  street,  Toronto, 
but  it  is  unlikely  that  any  bu'lding  operations  will  be  under- 
taken before  a  couple  of  years. 

The  town  council  of  Welland,  Ont.,  have  decided  to  only 
have  temporary  repairs  made  to  the  bridge  over  the  Welland 
River,  as  when  the  canal  is  completed  the  level  of  the  river 
will  be  raised  six  feet,  making  a  new  structure  necessary. 

Grant  &  Macdonald,  Limited,  has  been  incorporated, 
with  a  caiptal  of  $30,000,  head  office  at  Vancouver,  for  the 
purpose  of  carrying  on  business  as  dredging  contractors.  The 
firm  is  also  authorized  to  carry  on  a  general  contracting 
business,  and  to  manufacture  and  deal  in  builders'  supplies. 

Brantford  shows  a  big  increase  in  building  permits.  There 
were  22  issued,  at  a  value  of  $125,115  for  November,  while  last 
year  the  value  was  only  $25,335  for  the  same  month.  The 
total  for  the  first  eleven  months  of  the  year  is  $755,705,  as 
against  $137,280  for  the  corresponding  period  last  year. 

It  has. been  suggested  by  the  National  Live  Stock  Asso- 
ciation that  an  arena  for  live  stock  shows  be  erected  at  the 


Exhibition  Grounds  in  Toronto.  A  committee  of  the  Cana- 
dian National  Exhibition  Board  has  been  appointed  to  con- 
sider the  matter  further. 

The  T.  Eaton  Co.,  of  Toronto,  will,  next  February  com- 
mence, in  Moncton,  the  construction  of  a  reinforced  concrete 
building,  240  ft.  x  260  ft.,  six  storeys  high.  It  is  expected  to 
be  completed  by  the  middle  of  the  summer  and  will  be  used 
as  a  distributing  warehouse  for  the.  Maritime  Provinces. 

The  Toronto  Board  of  Control  has  recommended  the  re- 
moval of  building  restrictions  in  the  central  portion  of  the 
city,  bounded  by  Parliament,  Carlton,  College  and  Bathurst 
streets,  to  permit  of  the  erection  of  three-family  apartments 
to  relieve   the  housing  situation. 

Preliminary  steps  were  taken  at  a  rneeting  in  Stratford, 
Ont.,  recently,  to  form  an  association  of  towns  and  cities  with 
the  object  of  petitioning  the  Government  to  biiild  a  second 
provincial  highway  following  the  northern  route,  since  it  is 
known  that  the  southern  route  is  favored  for  the  original 
highway. 

Two  concerns  propose  to  establish  plants  in  Ingersoll, 
Ont.,  in  the  near  future.  The  Port  Hope  File  Co.  will  take 
over  the  plant  of  the  Ingersoll  Nut  Co.,  Ltd.,  and  will  ex- 
tend it.  The  Ingersoll  Rolling  Mill  Co.  will  purchase  and 
extend  the  Noxon  factory  and  establish  in  Ingersoll  a  rolling 
mill  for  the  manufacture  of  bar  iron. 

Winnipeg's  building  permits  for  the  month  of  Novem- 
ber reached  a  value  of  $43,050,  as  against  $26,000  for  the  same 
month  last  year.  The  total  for  the  e'even  months  of  the 
year  is  1,395  ptrmits,  valued  at  $2,030,800,  as  compared  with 
1,219,  valued  at  $2,202,850,  for  the  corresponding  period  in 
1917. 

The  civic  works  committee  of  Hamilton,  Ont.,  have  unan- 
imously endorsed  a  proposal  that  the  proposed  provincial 
highway  be  diverted  from  the  Brantford-Hamilton  stone 
■  road  through  the  McKittrick  boulevard.  Many  arguments  are 
advanced  in  favor  of  this  plan,  including  the  reduced  curva- 
ture and  grading,  and  it  was  decided  to  approach  the  highway 
commission  in  regard  to  it. 

There  were  45  permits  issued  in  Montreal  during  the 
month  of  November  at  a  value  of  $236,425  for  new  build- 
ings. These  included  8  garages,  19  houses,  2  stores,  4  factor- 
ies, 1  church,  a  band  stand  and  2  bridges.  The  biggest  con- 
tract was  for  $42,500  for  a  factory  for  the  Eagle  Shoe  Co. 
In  November  last  year  there  were  54  permits  for  new  build- 
ings, valued  at  $164,270. 

Building  Inspector  McKenzie,  of  Vancouver,  reports  a 
total  of  49  permits  issued  in  that  city  for  the  month  of  Nov- 
ember, at  a  value  of  $70,798,  including  4  dwelling. houses,  6 
factories  and  warehouses,  and  3  offices  or  stores.  In  Novem- 
ber, 1917,  there  w^re  38  permits  issued,  valued  at  $35,075.  The 
total  for  the  eleven  months  of  1916  is  778  permits,  at  a  value 
of  $1,358,731,  as  compared  with  525,  at  a  value  of  $711,960  for 
the  corresponding  period  in  1917. 

Three  undertakings  of  great  importance  may  be  under- 
taken in  Hamilton,  Ont.,  in  the  near  future.  The  surveyors 
have  completed  their  work  in  connection  with  the  proposed 
Red  Hill  cut-off,  by  which  it  is  planned  to  divert  the  G.T.R. 
lines  from  the  south  side  of  the  city;  soundings  have  been 
taken  for  the  Toronto-Hamilton  highway  entrance  struc- 
ture, and  the  work  of  taking  borings  in  connection  with  the 
McKittrick  sewer  has  also  been  undertaken  by  surveyors. 

A  large  deputation  from  Parry  Sound  and  the  adjacent 
districts  recently  visited  Toronto  for  the  purpose  of  laying 
before  the  Provincial  Government  the  claims  of  their  section 
of  Northern  Ontario  'in  connection  with  good  roads,  parti- 
cularly as  regards  the  designation  of  a  provincial  highway, 
of  the  road  from  Bala  Park  northward  through  Parry  Sound, 
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t(j  connect  with  the  ijrovincial  road  system  at  Burke's  Falls. 
They  also  urged  the  feasibility  of  the  scheme  for  a  provincial 
hig'hway  from  Sudbury  to  Toronto. 

The  Ottawa  board  of  control  has  reported  against  the 
establishment  of  overhead  or  subway  crossings  at  Lyon  and 
O'Connor  streets,  such  undertakings  being  deemed  inadvis- 
able in  view  of  the  possibility  that  at  some  future  date  the 
G.  T.  R.  cross-town  line  may  be  removed.  The  board  recom- 
mended, however,  that  a  viaduct  be  constructed  over  the 
G.  T.  R.  tracks  at  Hronson  avenue,  this  work  having  been 
ordered  by  the  Dominion  Hoard  of  Railway  Commissioners 
several  years  ago. 

.\  new  steel  bridge  with  concrete  abutments  to  replace 
the  present  structure  over  the  Grand  Trunk  Railway  on 
Hrook  Street,  Whitby,  Ont.,  has  been  designed  by  the  rail- 
way company's  engineers.  The  north  approach  at  present  is 
7.:i3  per  cent,  and  the  south  approach,  about  U  per  cent.,  and 
the  plans  for  the  new  bridge  call  for  a  reduction  of  these 
grades  to  5  per  cent,  and  7  per  cent.,  respectively.  The  struc- 
ture, according  to  the  present  plans,  will  be  only  20  ft.  wide 
but  this  does  not  meet  with  the  approval  of  the  council,  and 
changes  will  probably  be  recommended.  The  season  is  so  far 
advanced  that  it  will  I)e  impossible  to  proceed  with  the  con- 
struction this  year,  and  it  is  proposed  to  temporarily  repair 
the  bridge  at  present  and  to  build- the  new  bridge  next  April. 

The  war  trade  board  has  made  the  following  announce- 
ment: "In  view  of  recent  developments  which  have  made  the 
steel  situation  somewhat  easier,  and  especially  in  view  of  the 
fact  that  certain  United  States  restrictions  have  been  lifted 
and  others  modified,  permitting  shipments  of  plates,  boiler 
tubes,  etc.,  being  made  to  Canada  more  easily  than  in  the 
past,  in  future  it  will  be  unnecessary  to  apply  to  the 
war  board  for  releases  from  stocks  on  forms  which  were 
provided  for  this  purpose,  neither  will  it  be  necessary  to  sup- 
ply montlily   reports  as  in   the  past. 

"Dealers  and  others  are  now  at  lil)erty  to  dispose  of  their 
stocks  wherever  they  can  but  the  war  trade  board  reserves  the 
right  to  fix  the  price  of  same  in  the  event  of  receiving  com- 
plaints to  the  ofTcot  that  prices  which  arc  being  charged  are 
excessive." 


Personals 

Mr.  .Arthur  Moss,  Chief  Knginccr  of  the  Hydraulic  Ser- 
vice of  Quel)ec,  and  member  of  the  Quebec  Streams  Com- 
mission, has  been  added  to  the  Dominion  Power  Board  as 
a  representative  of  the  water  power  interests  of  the  Pro- 
vince of  Quebec.  It  is  stated  that  arrangements  are  being 
perfected  for  a  conference  early  in  February  of  all  Domin- 
ion and  provincial  organizations  which  have  to  do  with  the 
investigation  or  utilization  of  power  resources. 

Mr.  A.  W.  Campbell,  who  has  been  appointed  to  formulate 
a  scheme  of  Federal  aid  to  the  various  provinces  for  the  pur- 
pose of  road  improvement,  is  advancing  the  idea  of  a  national 
highway  from  coast  to  coast  within  the  Canadian  border  all 
the  way.  The  undertaking  considered  as  a  unit,  appears  a 
tremendous  one,  but  Mr.  Campbell  thinks  it  highly  probable 
that  it  will  be  carried  out  though  not  all  at  once.  Part  of  it 
has  already  been  built,  there  being  a  good  stone  road  over 
the  Rocky  Mountains. 

The  Portland  Cement  Association  announces  the  ap- 
pointment of  Mr.  \Vm.  M.  Kinney  as  general  manager,  to 
succeed  Mr.  H.  K.  Hilts,  resigned.  Mr.  Kenney  has  been 
connected  with  the  cement  industry  in  cement  and  concrete 
promcjlion  work  for  over  eleven  years,  having  occupied  for 
the  past  four  years  the  positions  of  Engineer,  Promotion 
Bureau  and  Inspecting  Engineer  of  the  Universal  Portland 
Cement  Company.  He  is  an  associate  member  of  the  .\mer- 
ican  Society  of  Civil  Engineers,  and  a  member  of  the  Amer- 


ican Society  !'■'■    I'-'ing  Materials,  and  various  other   =. .^it- 
ties. 

Mr.  G.  M.  Gcst,  of  G.  M.  Gcst,  Limited,  contracting  con- 
duit engineers.  Montreal,  is  managing  director  of  the  Sino- 
North  American  Company,  Limited,  organized  to  promote 
Canadian  export  trade.  Others  connected  with  the  electrical 
industry  who  are  interested  in  the  company  arc  Sir  Herbert 
Holt,  president  Montreal  Light,  Heat  &  Power  Consolidat- 
ed, and  Mr.  J.  E.  Aldred,  a  director,  who  is  president  of  the 
Shawinigan  Water  &  Power  Co.  The  company  has  opened 
offices  in  Pekin,  Hong  Kong,  and  Shanghai,  and  a  special 
representative  has  been  despatched  to  Vladivostock,  to  open 
an  office  there.  Mr.  Gcst  states  that  special  representatives 
will  shortly  establish  trade  connections  for  the  company  in 
the  islands  of  the  Malay  Archipelago  and  later  the  company 
will  enter  India.  The  company  represents  an  important  group 
of  Canadian  companies — Dominion  Textile  Co.,  Ogilvi< 
Flour  Mills,  Steel  of  Canada,  Canada  Carbide,  Warden.  King 
&  Co.,  Brandram-Henderson,  Dominion  Bridge,  Thomas 
Davidson  Co.,  Waterous  Engine  Works,  and  Empire  Type- 
writer Co.,  and  is  now  negotiating  with  companies  engaged 
m  the  manufacture  of  electrical  supplies,  etc.  Regular  ship- 
ments of  goods  are  being  made  to  the  East.  The  capital  of 
the  company  is  $1,000,000. 


Obituary 

Mr.  L.  .\.  Darey,  engaged  in  railway  engineering  and 
construction  for  many  years,  died  suddenly  in  Sherbrooke, 
P.Q.,  on  November  29.  He  was  a  native  of  Montreal,  being 
born  in  1865.  His  earlier  years  were  spent  in  various  parts 
of  North  and  South  America  constructing  railways:  he  was 
also  engaged  on  the  Transcontinental,  Canadian  Northern 
and  G.  T.  P.  For  the  past  four  years  he  was  connected  with 
the  good  roads  movement  in  the  province  of  Quebec. 

Mr.  C.  Legge  died  at  Sarnia  on  December  1st  from 
pneuinonia  following  an  attack  of  La  Grippe  Mr.  Legge 
was  latterly  connected  with  the  Warren  Bituminous  Paving 
Company,  for  whom  he  superintended  many  important  con- 
tracts thorughout  Ontario.  He  was  born  at  Bond  Lake, 
was  in  his  fortieth  year  and  unmarried.  He  was  a  man  of 
quiet,  unassuming,  but  genial  disposition,  and  his  high 
ideals  of  life  and  conduct  won  for  him  many  firm,  endur- 
ing friendships,  especially  among  men  of  his  ow^n  age.  In 
the  mining  camps  of  New  Ontario  where  he  spent  many 
years,  he  was  held  in  high  regard  for  his  high  conception  of 
the   square   deal.     No   claim-jumper   was   George    Legge. 

Mr.  Albert  James  Hill,  a  well-known  civil  engineer  and 
railroad  builder,  died  at  his  home  in  New  Westminster.  B.  C. 
at  the  age  of  82  years,  recently.  The  late  Mr.  Hill  was  a 
native  of  the  Province  of  Nova  Scotia,  where  he  was  early 
connected  with  the  shipbuilding  industry.  He  received  part 
of  his  training  at  the  Horton  Collegiate  .\cademy.  where, 
after  his  graduation,  he  was  member  of  the  Faculty  for  two 
years.  He  afterwards  took  up  railroad  survey  work  and  later 
turned  his  attention  to  the  development  of  coal  resources, 
making  a  geological  survey  of  the  Cape  Breton  coalfields  and 
carrying  out  other  railway  and  geological  surveys  for  the 
local  and  the  Dominion  Governments.  In  1880  he  went  to 
British  Columbia  in  connection  with  the  construction  of  the 
C.  P.  R..  and  in  1884  went  into  private  practice.  Later  he 
became  engineer  of  the  New  Westminster  Southern  Railway. 
and  for  a  time.  also,  was  city  engineer  of  New  Westminster. 
Of  late  years  he  has  lived  in  retirement.  Mr.  Hill  was  one 
of  the  first  members  of  the  Canadian  Society  of  Civil  Engin- 
eers, a  member  of  the  Institute  of  Mining  Engineers,  and  alxi 
of  other  engineering  associations  of  the  United  States  and 
Canada. 


Contracts  Department 

News    of    Special   Interest    to   Contractors,    Engineers,    Manufacturers    and 

Dealers  in  Building  Supplies 
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Waterworks,  Sewerage    and 
Roadways 

Assiniboia,   Sask. 

Town  Council  plan  completion  of  wa- 
terworks system  and  other  city  work  at 
a  cost  of  .$;iO,000,    Clerk,  J.   R.   Nolan. 

Barrie,   Ont. 

Town  Council  contemplates  construc- 
tion of  sewer  on  Holgate  St.  Clerk,  A. 
W.   Smith. 

Chatham,  Ont.  ' 

C"ity  Council  contemplates  paving  sev- 
eral streets  in  Spring.  Clerk.  N.  G.  Mer- 
rill. 

Esquimau,  V.I.,  B.C. 

Municipal  Council  contemplates  pav- 
in.g  Esquimau   Rd.    Clerk,  G.   H.   Pullen. 

Greater  Vancouver,  B.C. 

Department  of  Public  Works,  Victoria, 
contemplates  paving  Rever  Rd.  from 
Point  Grey  Boundry  to  New  Westmins- 
ter.   ■ 

Hamilton,  Ont. 

City  Council  plan  construction  of  road- 
way and  repairs  costing  $327,000.  En- 
gineer,  E.   R.   Gray. 

London,  Ont. 

The  City  Council  has  authorized  the 
following  work: — asphalt  roads,  $370,- 
G30,  reinforced  concrete  highways, 
$16,341.  and  over  31,000  feet  of  cement 
sidewalks  and  80.000  feet  of  curbs  and 
gutters.     Clerk,   S.    Baker. 

New  Westminster,  B.  C. 

Dept.  of  Public  Works,  Provincial  and 
Dominion  Governments  contemplate 
hard  surfacing  of  pacific  highway  from 
here  to  Blaine,  Washington.  Minister. 
Hon.   J.   H.   King,   Victoria. 

Peterboro,  Ont. 

City  Council  contemplates  erection  of 
sewage  disposal  plant.  Clerk,  S.  R.  Arm- 
strong. 

Quebec,  Province  of 

Department  of  Highways.  Quebec, 
contemplates  gravelling  highway  be- 
tween Yamachiche  and  St.  Barnabe,  a 
distance  of  fifteen  miles,  at  cost  of  $115,- 
000.    Minister,    Hon.   J.   A.   Tessier. 

St.  Catharines,  Ont. 

City  Council  contemplates  extending 
Chaplin  Ave.    Clerk,  J.   Albert   Pay. 

St.  James,  Man. 

Town  Council  plan  waterworks  exten- 
sion costing  $4,000.  Engineer,  Mr.  Rog- 
ers. 

South  Vancouver,  B.  C. 

Muncipal  Council.  Engineering  Dept., 
contemplates  making  improvements  to 
roadways.    Clerk,  W.  T.  Riley. 

Vancouver,  B.  C. 

By-law  will  be  submitted  in  January 
for  paving  various  streets  costing  $2,50,- 


000   for   City   Council,    Board   of   Works. 
Engineer,   F.   L.   Fellowes. 

CONTRACTS  AWARDED 

Brantford,  Ont. 

Johnson  Bros.,  43  Market  St.,  have  the 
general  contract  for  walks,  sewers,  etc. 
costing  $80,000  for  the  Lansdowne  Park 
Company. 

London,  Ont. 

Work  is  to  start  for  sewage  and  water 
systems  for  Department  of  Public 
Works,  Ottawa:  General  contractor. 
Bate  McMahon  Co.,  Central  Chbrs.,  Ot- 
tawa. 

Quebec,  Que. 

Miles  Lonergan,  38  Bourlamaque  Ave., 
has  the  contract  for  sewage  and  water 
systems  at  the  temporary  barracks.  Cove- 
fields,  for  the  Department  of  Public 
Works,   Dominion   Government. 


Railroads,  Bridges  and  Wharves 

Brantford,  Ont. 

By-law  will  be  submitted  in  January 
to  raise  $12.5,000  for  3^  mile  extension 
of  street  railway  to  Terrace  Hill.  Engin- 
eer,  T.   Harry  Jones. 

Carman,  Man. 

Town  Council  contemplates  construc- 
tion of  bridge  over  Boyne  River.  Clerk, 
A.  Malcolmson. 

Corbetton,   Ont. 

The  Canadian  Pacific  Railway  Head 
Office,  Montreal,  Que.,  contemplate  the 
erection  of  a  station.  General  Superin- 
tendent, A.  Purvis,  Toronto. 

Lacombe,  Alta. 

The  Lacombe  &  Blindman  Valley  El- 
ectric Company  plan  construction  of 
electric  railway  and  will  require  8,000 
lineal  feet  of  tamarac  or  jack  pine  pil- 
ing. 5,000  tamarac  fence  posts.  26.000 
tamarac  or  jack  pine  ties,  and  500  tele- 
phone poles  to  be  delivered  during  win- 
ter. Engineer.  H.  Warner.  Provincial 
Engineer,  Edmonton. 

North  Vancouver,  B.C. 

City  Council  contemplates  construc- 
tion of  steel  bridge  over  Second  Nar- 
rows.    Clerk.    R.    F.    Archibald. 

Portage  La  Prairie,  Man. 

Tenders  are  be'n.g  received  by  the 
secretary-treasurer.  D.  McCowan,  Port- 
age La  Prairie,  until  December  31,  for 
the  erection  of  three  bridges  for  the 
Rural  Municipality. 

Vancouver,  B.C. 

C.  P.  Rly.  contemplates  building  ex- 
tension of  railway  tracks  to  connect  with 
nev  Gov't,  wharf  and  warehouse.  Engin- 
eer. H.  Rindal. 

Vernon,  B.C. 

Department  of  Railways,  Ottawa,  con- 


templates construction  of  branch  line  ot 
C.  N.  R.  from  Kamloops  to  Kelowna. 
Minister,  Han.  J.  D.  Reid. 

CONTRACTS  AWARDED 

Sarnia,  Ont. 

Docks  costing  $7,000  for  Dominion  Salt 
Co.,  Ltd.,  Front  St.:  General  contractor, 
Norris   Gibb. 


Public   Buildings,  Churches 
and  Schools 

Brantford,  Ont. 

By-law  is  to  be  submitted  in  January 
for  erection  of  school  costing  $70,000  for 
School   Board.   Secretary,   A.   K.   Bunnel. 

By-law  will  be  submitted  in  January 
for  erection  of  memorial  isolation  hospi- 
tal for  City  Council.  Clerk.  H.  F.  Leon- 
ard. 

Burlington,  Ont. 

Scliool  Board  contemplates  erection  of 
school  costing  $30,000.  Secretary.  H.  1. 
Blair. 

Claresholm,   Alta. 

R.  Blakey,  Parliament  Bldgs..  Edmon- 
ton, is  preparing  plans  for  $150,000  dor- 
mitory for  School  of  Agriculture  fpr  the 
Dept.  of  Public  Works,  Provincial  Gov- 
ernment. 

Coquitlam,   B.  C. 

Municipal  Council  contemplates  erec- 
tion of  municipal  hall.  Clerk,  Robt.  New- 
man. 

Edmonton,   Alta. 

Plans  are  in  progress  for  stone  or 
brick  office  building  for  the  Department 
of  Public  Works,  Provincial  Government. 
Architect,  R.  Blakey.  Parliament  Bldgs. 

Fern  Creek,  Alta. 

Capbillion  S.  D.  contemplates  erection 
of  school  in  Spring.  Secretary,  Clyde 
Cunningham. 

Kingston,  Ont. 

By-law  will  be  suljmitted  for  improve- 
ments costing  $35,000  to  fair  buildings 
for  the  City  Council.  Clerk.  W.  W. 
Sands,  M.  D. 

Lake   Edward,    Que. 

R.  C.  Wright,  Robinson  Bldg..  Otta- 
wa, has  been  appointed  architect  for  two 
family  apartment  for  the  Dept.  of  Pub- 
lic Works,  Dominion  Government. 

Lethbridge,  Alta. 

City  Council  contemplates  erection  of 
memorial  hospital.    Clerk,   D.  D.  DufT. 

London,   Ont. 

Department  of  Public  Works.  Ottawa, 
contemplate  erection  of  a  $450,000  post 
office  building.  Secretary,  R.  C.  Desro- 
chers,   Ottawa. 

Milestone,  Sask. 

Municipal   Council   plan   erection   of   a 


IJcccnibcr  2'>.   I ',(18 


THE    CONTRACT    RECORD 


101,- 


Cntract  Record 

t^En^ineerinS  Review 

Published  Each  Wednesday  by 

HUGH  C.  MACLEAN,  LIMITED 

HUGH  C.  MacLEAN,  Winnipeg,  President. 
THOMAS  S.  YOUNG,  General  Manager. 
HEAD  OFFICE     -     .HT  Adelaide  Street  West,  TORONTO 
Telephone  A.  2700 

MONTREAL  -  Telephone  Main  2399  -  119  Board  of  Trade 
WINNIPEG  -  Tel.  Garry  856  -  Electric  Railway  Chambers 
VANCOUVER  -  Tel.  Seymour  2013  -  Winch  Building 
NEW  YORK  -  Tel.  ;il08  Beekman  -  1123  Tribune  Building 
CHICAGO  -  Tel.  Harrison  5351  -  1413  Gt.  Northern  Bldg. 
LONDON,  ENG. 16  Regent  Street  S.W. 

SUBSCRIPTION  RATES 

Canada  and   Great   Britain,  $2.00.     U.   S.  and   Foreign,  $3.00. 

Single  copies  10  cents. 

.■\ulhortzed  by  the  Postmaster  General  for  Canada,  for  transmission 
as  second  class  matter. 

ICntered  as  second  class  matter  July  18tli,  1914,  at  the  Poslofficc  at 
liiitTalo,   N.    Y.,   under   the  Act  of   Congress  of   March  3,   1879. 

Vol.  33  Deceraber  25,  1918  No.  52 

Principal  Contents  p,ge 

Editorial 101.-> 

Temporary   Barracks  at   Rosedale   Heights 1019 

Men   of   Building   and   Construction    Industries   in    To- 
ronto Gather  at  Dinner  Conference 102.3 

Impact  F"ormulae  for  Bridge  Design 1027 

Something  NeAv  in  Eaves  Courses 1030 

New  Concrete  Dam  and   Bridge  at   Port  Dover   1031 

The  Maintenance  of  Macadam  Roadways 1033 

Straightedge  for  Testing  Joints  in  Concrete  Pavements  1034 

Mainly  Constructional 1035 


Montreal    Builders'  Exchange    Votes  to  Be- 
come Branch  of  Newly  Formed  G.B.&G.I. 

The  patiicriiijj  of  iiicinbcrs  of  the  Toronto  Biiikl- 
er.-^'  ICxchange  and  representatives  of  allied  organiza- 
tions in  the  city  at  a  conference  dinner  given  by  Mr. 
W.  v..  Dillon,  president  of  the  Toronto  Builders'  Ex- 
change, was  one  of  the  most  enthusiastic  affairs  of 
this  kind  it  has  b(  en  our  good  fortune  to  attend. 

The  iiriniary  object  of  the  meeting  was  the  dis- 
cussion of  the  cjuestion  of  the  formation  of  a  Toronto 
District  Branch  of  the  Associatiou.of  Canadian  Build- 
ing and  Construction  Industries.  A  complete  account 
of  which  is  given  elsewhere  in  this  issue. 

Many  of  those  ]iresent  had  attended  the  recent  con- 
ference in  Ottawa  and  came  charged  with  the  enthus- 
iasm developed  at  that  meeting.  Mr.  J.  P.  Anglin, 
of  Montreal,  President  of  the  Canadian  .^s.sociation, 
came   up   from    Montreal   to   attend   the   dinner,   and 


give  'Joronto  a  rcp<jrt  <>(  the  formation  of  the  Mon- 
treal Distriit  P.r.-imh  \  Mmimary  of  flilv  rctn.rt  i^ 
as  follow- 

It  is  rcc  Mijiiiiiiiiiii  i_  1  ;  . —  1  hat  with  a  \  u  v\  L'i  -i.i- 
bilizing  the  buiUling  industry  the  Montreal  Builders' 
I'^xchange  be  changed  and  reorganized  as  the  first 
branch  of  the  newly-formed  Association  of  C.  B.  and 
C.  I.  (2): — That  the  basis  of  reorganization  be  the 
three  sections  which  worked  for  efficiency  at  the  Ot- 
tawa convention,  viz.:  (a)  General  Contractors  and 
Contracting  Engineers,  (b)  Separate  or  Sub-Trade 
C  on  tractors,  (c)  Supply  F'irms,  Manufacturers,  and 
Producers  of  Building  Materials.  (3) — That  later 
each  section  be  divide<l  into  sub-sections  as  the  neces- 
sity arises. 

It  is  believed  that  this  basis  best  suits  the  present 
condition  of  the  Building  and  Construction  business 
and  that  it  will  permit  of  the  independent  working  out 
of  the  [)eculiar  interests  of  every  section,  and  yet  re- 
tain all  the  benefits  of  collective  action  where  the  aims 
are  common. 

The  General  Contractors'  Section  should  be  broad- 
ened out  to  include  all  contractors  engaged  in  building 
construction,  public  works,  railroads,  ship-building, 
i*ridges,  dams,  roadwork,  sewers,  etc. 

The  Sub  or  Trade  Contractors'  Section  should  in- 
clude all  individual  trade  contractors  as  well  as  the 
members  of  organized  sub-sections  such  as  Mantel  & 
rile  Dealers,  Sanitary  &  Heating  Engineers,  etc. 

The  Building  Supply  Section  should  include  all 
manufacturers  of  building  materials,  dealers  and  ai[- 
ents  handling  such  materials  from  stock  or  on  com- 
mission. 

These  various  sections  also  could  be  sub-divided 
so  that  all  members  engaged  in  one  specific  line 
would  form  a  separate  sub-section  for  the  considera- 
tion of  their  peculiar  interests. 

The  Board  of  Directors  of  this  Montreal  branch. 
which  should  meet  monthly,  should  be  composed  as 
follows:  A  past  i)resident,  president,  honorary  secre- 
tary and  honorary  treasurer,  all  elected  at  the  annual 
general  meeting ;  a  first,  a  second  and  a  third  vice- 
president,  each  of  whom  shall  be  chairman,  respective- 
ly, of  his  section,  and  others  to  be  elected  by  each  sec- 
tion, but  no  section  to  have  less  than  three  or  more 
than  five  representatives  on  the  board. 

Between  monthly  board  meetings  the  affairs  of 
this  Montreal  district  branch  should  be  conducted  by 
an  executive  composed  of  the  three  elective  offices  and 
the  three  vice-presidents. 

(ieneral  meetings  of  this  district  branch  and  of  each 
section  should  be  held  at  least  quarterly- 

The  membershi])  of  the  Montreal  District  branch 
of  the  .-Kssociation  of  Canadian  Building  and  Construc- 
tion Industries  should  include  all  present  members  of 
the  Montreal  Builders'  Exchange  and  any  other  eli- 
gible candidates  residing  in  the  Montreal  District. 
which  shall  extend  to  and  include  all  adjacent  towns 
nearer  by  rail  mileage  to  Montreal  than  to  any  other 
organized  district  branch  of  the  Canadian  organization. 

.•\  committee  was  appointed  to  revise  the  present 
by-laws  of  the  Exchange  and  make  the  nccessarj- 
changes  to  bring  the  by-laws  into  line  with  the  new 
conditions  arising  out  of  the  adoption  of  the  report. 


Every  man  not  employed  is  either  a  public  charge  or  an  idle  potential  unit. 
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Government  Must  Assist  in  Combatting 
Unemployment 

THE  development  of  public  works  of  every  sort 
should  be  promptly  resumed.  The  Minister  of 
Public  Works  assures  us  that  his  department  is 
preparing  an  extensive  construction  programme 
and  that  important  work,  held  up  by  the  war,  will  now 
be  resumed.  This  is  all  right  as  far  as  it  goes,  but  the 
question  asked  is  when  will  action  be  taken?  We  can- 
not aiTord  to  mark  time  when  immediate  employment 
is  required  and  speed  is  imperative.  Nor  must  building 
activity  rest  with  the  Federal  Government  alone.  Ot- 
tawa should  be  prepared  to  assist  the  provincial  and 
municipal  authorities  to  the  greatest  possible  extent  to 
enable  them  to  carry  on  with  their  extensive  building 
programmes. 

Building  and  construction  work  will  afford  consid- 
erable employment,  but  should  the  Government  rest 
there?  What  about  the  manufacturers  who  have  in- 
vested hundreds  of  thousands  of  dollars  in  plant  and 
equipment  for  the  manufacture  of  war  munitions? 
These  munition  plants  should,  and  could  be,  made  pro- 
ducers. Europe  will  require  many  things  that  could  be 
turned  out  in  large  quantities  in  these  idle  plants.  It 
should  be  the  duty  of  our  Government  to  secure  the 
overseas  market  to  Canadian  manufacturers.  In  ad- 
dition to  finding  the  market,  it  may  possibly  be  neces- 
sary to,  in-some  way,  assist  these  industries  financially. 
Such  an  efifort  on  the  part  of  the  Government  would 
result  in  industrial  development  all  over  Canada.  It 
would  increase  our  export  trade  considerably,  and 
would  furnish  employment  to  many  skilled  mechanics 
whose  special  training  and  experience  might  otherwise 
be  lost. 


Speeding  Up  on  a  Building  Contract 

LTNDER  pressure  most  things  are  possible  with- 
j  in  reasonable  limits.  This  is  especially  true 
'  of  building  construction.  Given  the  material 
.and  labor,  an  efficient  superintendent  can 
make  a  wonderful  showing.  Give  this  superintend- 
ant  what  he  requires  in  the  way  of  plant  and  equipment 
and  he  will  apparently  give  you  100  per  cent,  in  results. 
This  is  the  time  for  the  construction  wizard  to  step  in 
and  take  charge  of  the  work.  The  organization  that 
has  previously  been  considered  practically  perfect  is 
very  soon  shot  full  of  holes.  Possibly  the  whole  sys- 
tem of  handling  the  work  will  be  altered,  but  the  effect 
of  this  change  will  soon  be  evident  in  the  results  at- 
tained. 

The  contractors'  organization  is  his  stock  in  trade, 
his  chief  and  most  valuable  asset.  It  takes,  in  many 
cases,  years  to  develop  and  perfect,  but  when  analyzed, 
it  is  found  to  be  a  most  simple  and  smooth  running 
machine,  in  which  every  man  forms  a  cool,  quick- 
thinking  and  quicker  acting  part. 

The  urgent  necessity  of  speed  in  the  construction 
of  our  big  military  camps  in  the  early  days  of  the  war 
afforded  the  contractors  an  opportunity  of  demonstrat- 
ing just  what  could  be  done  in  an  emergency.  It  also 
convinced  construction  men  that  there  was  no  place  in 
the  construction  field  of  to-day  for  the  old  rule  of 
thumb  and  blunder-along  type  of  builder. 

Efficiency  is  demanded  to-day  in  all  professions, 
trades  and  businesses  and  where  competition  is  keen, 
as  it  is  in  construction  work,  it  is  this  efficiency  that  is, 
more  often  than  not,  the  deciding  factor  in  the  award- 
ing of  a  contract. 


An  increasing  number  of  contracts  are  being  let 
to-day  on  a  percentage  basis  and  in  the  selection  of  a 
contractor,  his  ability  and  reputation  for  getting  things 
done  and  done  in  a  satisfactory  way  are  of  primary  im- 
portance in  the  awarding  of  the  contract. 

The  s])eed  with  which  the  various  buildings  for  the 
temporary  barracks  at  Rosedale,  Toronto,  described  in 
this  issue,  were  erected,  is  a  good  example  of  what  can 
be  accomplished  by  an  efficient  .organization. 


Partial  Exemption  for  Workmen's  Homes 

SIR  WILLIAM  HEARST,  at  the  close  of  the  ses- 
sion of  the  special  assessment  committee  of  the 
Legislature,  recently  intimated  that  the  partial 
exemption  from  taxation  on  the  homes  of  the 
low-salaried  workers  may  be  incorporated  in  the  hous- 
ing policy  of  the  Government.  He  explained  that  the 
principle  applied  to  the  exemption  on  personal  earn- 
ings might  hold  good  in  respect  to  low-priced  worker's 
homes.  This  question  would  be  considered  in  conjunc- 
tion with  the  housing  scheme,  but  any  action  taken 
would  be  general  in  apiilication  and  not  limited  to 
houses  erected  under  the  housing  scheme. 

There  seems  to  be  many  obstacles  in  the  way  of 
such  a  scheme  which  will  not  help  to  remedy  our  pre- 
sent inequitable  system  of  taxation.  A  wealthy  man 
may  occupy  a  shack  or  own  a  hundred  of  them — is  he 
to  be  exempt?  Or  a  laborer  occupying  and  owning  a 
property  coming  within  the  exemption  clause  may  still 
have  remunerative  investment  elsewhere.  On  the  other 
hand  there  are  many  men,  in  straightened  circum- 
stances who  for  one  reason  or  another  occupy  and  hold 
the  title  to  a  much  more  expensive  home  than  their  in- 
come justifies.  If  Sir  William  succeeds  in  working  out 
an  equitable  scheme  of  taxing  the  man  who  can  afford 
to  pay  and  relieving  the  man  who  cannot,  he  will  find 
lots  of  supporters.  If  he  only  provides  another  vehicle 
of  tax  evasion  it  would  be  better  to  let  bad  enough 
alone. 


Montreal  Prospective  Building 

THP2  following  is  a  list  of  Montreal  projects  which 
have  been  held  up  by  the  war  and  which  are  like- 
ly to  go  ahead  in  the  near  future.  It  is  difficult 
to  give  definite  information  as  to  when  these 
will  go  ahead,  as  some  of  them  are  contingent  on  the 
money  being  collected  and  others  on  the  decision  of 
local  authorities,  but  they  give  some  idea  of  the  vast 
amount  of  construction  work  in  prospect: 

Dominion  Textile  Co.,  St.  Lambert,  $2,000,000  esti- 
mated. 

Jacques  Cartier,  P.Q.,  storage  dam,  $200,000. 

Notre  Dame  Hospital,  estimated  cost  $1,000,000. 

Addition  to  Y.  W.  C.  A.,  original  estimate  $150,000. 

Page  Wire  Fence  Co.  Limited,  Three  Rivers,  $150,- 
000;  will  go  ahead  definitely  in  the  spring. 

St.  Agnes  Cardiens  Church,  Lachine,  $250,000; 
tenders  will  go  ahead  in  a  very  short  time. 

Roman  Catholic  School  Commission,  Verdun,  two 
schools ;  architect ;  states  they  are  likley  to  go  ahead 
in  the  spring. 

Commercial  School,  \^erdun  ;  tenders  to  be  called 
in  a  few  days. 

Westmount  Town  Hall,  costs  not  ascertainable. 
The  construction  of  this  willdepend  upon  the  council's 
views  as  to  whether  it  will  be  advisable  to  go  ahead. 
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The  pl;ms  are  i)repared  aiid  the  question  is  to  come 
before  the  council  very  shortly. 

Gres  I-'alls,  I'.Q.,  surveys  for  the  (levelopmcnt  of 
this  hydro-electric  proposition  are  being  made  for  the 
Shawinigan  Water  &  Power  Co. 

Montreal  Tramways  f'^xtensions.  The  company 
have  decided  tf)  commence  the  extensions  jjrovided  for 
under  the  new  contract  with  the  city.  The  work  was 
held  u()  owing  to  the  shortage  of  labor  and  the  im- 
possibility of  obtaining  steel. 

Arena,  Montreal.  Plans  have  been  drawn  for  the 
rebuilding  of  this  structure  which  was  burned  down. 
hut  so  far  the  com])any  have  not  been  able  to  go  ahead 
as  the  Westmount  Council  would  not  agree  to  the 
building  of  a  garage  as  jjart  of  the  scheme. 

Back  River  Hydro-electric  schemes.  There  are 
two  schemes  for  developing  power  on  the  river,  but 
so  far  they  are  (piite  in  a  preliminary  state.  One  is  by 
J.  K.  Walker  &  Co.,  Montreal,  and  the  other  by  the 
.'^ault  .\u  Recollect  f.and  &  Power  Co.,  the  estimated 
cost  of  which  is  twelve  million  dollars. 

Montreal  Roman  Catholic  schools.  The  Commis- 
sioners have  in  view  the  building  of  at  least  four 
schools ;  the  immediate  ])rosecution  of  the  work,  how- 
ever, depends  on  whether  they  can  raise  the  money. 
.School,  Joliette.  Tenders  have  been  received  for  a 
:;chool  at  joliette,  P.Q.  The  architects  say  that  this 
contract  is  likely  to  be  awarded  in  a  very  short  time. 

Chemical  factory,  Outremont,  P.Q.  Plans  have 
been  drawn  for  a  factory  for  McArthur  Irwin  &  Co. 
This  will  go  ahead  when  a  pipe  is  laid  to  discharge 
water  into  the  mains.. 

Children's  Memorial  Hospital.  T.ikcly  to  go  ahe;id 
at  once. 


Letters  to  the  Editor  -Building  Prospects  in 
the  Maritime  Provinces 

St.  John,  N.B.,   December   14th,   1918. 
lulitor  Contract  Record,  Toronto,  Ont. 

The  best  that  can  be  said  regarding  the  building 
and  construction  prospects  for  the  immediate  future, 
is  to  emphasize  the  viewpoint  that  the  solution  of  this 
problem  is,  first,  in  the  hands  of  the  Federal  Govern- 
ment at  Ottawa  in  regard  to  its  most  important  phases  ; 
and  secondly,  of  the  various  Provincial  Governments 
and  large  mining  and  iiulustrial  cor])orations  who  have 
fully  passed  the  initial  stage  of  their  career. 

Were  it  not  for  these  paramount  interests  who 
have  shown  every  inclination  to  view  the  present  posi- 
tion from  a  sane  and  reasonable  point  of  view,  my 
opinion  is  that  the  immediate  future  would  look  very 
dark  indeed  for  any  development  of  importance  along 
these  lines. 

A  short  resume  of  the  conditions  exi.sting  during 
the  past  three  or  four  years,  as  far  as  the  Maritime 
Provinces  are  concerned,  may,  perhaps,  be  of  some 
interest.  When,  one  refers  to  the  Maritime  Provinces, 
it  is  perhaps  fair  to  mention  that  notwithstanding 
many  smaller  cities  and  towns  where  Ciinsiderable  war 
industry  has  been  carried  on,  the  main  industries 
of  this  nature  have  centered  in  the  cities  of  Sydney, 
New  Gla.sgow  and  Halifax,  Nova  Scotia,  and  St.  John, 
New  Brunswick.  A  very  large  proportion  of  the  un- 
linished  war  material  has  been  provided  from  Sydney 
and  New  Glasgow,  while  St.  John  has  done  her  share 
in  providing  the  finished  product  for  shipment  over- 
seas. 

The  c|uestion  arises  what  has  been  the  eiTect  on 
the  immediate  future,  as  far  as  these  Maritime   Pro- 


vince centres  are  concerned  ?  Without  a  doubt  Syd- 
ney has  prospered,  and  the  steel  industries  have  been 
working  to  the  limit  of  their  capacity.  Notwithstanding 
this  fact,  it  is  common  knowledge  that  the  man- 
agement of  the  Dominion  Iron  &  Steel  Company  have 
not  been  slow  to  recognize  after  the  war  features, 
and  as  a  result,  large  construction  work  has  been  un- 
der way  for  some  time  past,  to  provide  the  necessary 
material  for  peace  times.  One  may  refer,  particularly, 
to  the  steel  rail  mill,  which,  while  working  on  orders 
for  some  time  past,  is  now,  or  will  very  shortly  be, 
completely  equipped  for  the  supplying  of  .steel  rails 
for  the  railways  in  very  large  quantities.  One  of  the 
largest  mills  on  the  continent  is  also  in  course  of  erec- 
tion for  the  manufacture  of  steel  plates  for  the  "-hij)- 
building  industry. 

These  two  industries  are  of  more  than  ordinary 
importance  as  far  as  these  Provinces  are  concerned, 
and  will  mean  that  in  so  far  as  industrial  activity  there 
is  concerned,  no  stagnation  is  possible  in  the  near  fu- 
ture. 

We  find  the  same  situation  on  a  smaller  scale  at 
New  Glasgow,  where  steel  shipbuilding  itself  is  being 
developed,  with  the  prospect  of  an  industry  of  very 
considerable  importance. 

Your  readers  will  recall  that  about  a  year  ago 
Halifax  suffered  a  very  serious  calamity  in  the  explo- 
sion which  wrecked  a  considerable  portion  of  the 
buildings  of  the  city,  injured  practically  all,  and  wiped 
out  a  few  of  the  smaller  industries.  This  naturally 
resulted  in  a  very  active  programme  of  building  during 
the  past  year,  the  extent  of  .same  being  limited  only 
by  the  labor  available  for  its  prosecution.  It  is  well 
to  remember  in  this  connection  that  had  it  not  been 
for  the  enormously  large  donations  which  were  placed 
in  the  hands  of  the  Reconstruction  Commission  follow- 
ing the  explosion,  it  is  exceedingly  doubtful  whether 
building  to  any  extent  could  have  taken  place,  with 
prices  as  they  have  ruled  during  the  past  two  years. 
St.  John  has  furnished  considerable  finished  war  ma- 
terial, one  industry,  in  particular,  having  built  up  an 
enormous  plant  which  is  now  prepared  to  take  up 
after-the-war  work,  and  whose  record  is  an  assurance 
that  their  enterprise  will  be  concentrated  along  good 
business  lines.    . 

In  citing  these  indvidual  cities  one  practically  cov- 
ers the  ground  in  this  portion  of  Canada,  and  the  ques- 
tion now  arises  —  what  is  the  relation  between  the 
late  industrial  activity  and  the  building  and  construc- 
tion prospects  for  the  immediate  future?  Mv  view- 
point centres  around  the  knowledge  that  all  that  has 
been  referred  to,  with  few  exceptions,  has  been  ac- 
complished without  any  large  extention  of  industrial 
and  housing  capacity.  The  coal  output  of  Nova  Scotia 
has  been  largely  reduced  through  loss  of  labor  which 
has  gone  overseas,  the  vacancies  left  in  the  housing 
cajjacity  in  this  industry  having  been  absorbed  through 
demands  attendant  upon  other  lines  of  activity.  How 
then,  are  we  going  to  house  our  men  when  they  re- 
turn, or  at  least,  when  a  fair  percentage  of  them  re- 
turn to  take  up  their  old-time  vocations?  This  natur- 
ally brings  us  face  to  face  with  the  housing  propt^si- 
tion,  which  is  receiving  so  much  attention  at  the  pre- 
sent time,  and  in  this  connection  I  would  say  that  the 
construction  of  dwellings  on  a  proper  scale  under 
present  conditions  is  impossible  without  the  aid  of 
Provincial  and  I-'ederal  governments,  and  it  is  there- 
fore evident  that  the  progranmic  of  these  governments 
is  bound  to  be  of  immense  advantage  to  the  building 
industry   in   these  Maritime  Provinces,  and   I   would 
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go  farther  and  say  that  with  the  present  prospect  of 
high  wages  and  high  cost  of  material,  exceedingly  lit- 
tle would  be  done  along  these  lines  without  such  as- 
asistance. 

With  reference  to  construction  work  of  a  larger 
nature,  a  great  deal  is  necessary,  and  we  are  led  to 
believe  that  all  necessary  improvements  are  receiving 
attention  at  the  hands  of  the  various  departments  of 
government  interested. 

We,  in  the  Maritime  Provinces,  have  a  fairly  im- 
portant line  of  railway  extending  throughout  our  en- 
tire territory,  practically  all  which  is  now  under  the 
direct  control  of  the  department  of  railways,  and  the 
Minister  of  that  department  has  already  expressed 
himself  as  being  in 'favor  of  carrying  out  all  needed  im- 
provements under  a  "wide  gauge"  plan. 

In  connection  with  our  various  ports,  much  is  re- 
quired in  the  line  of  public  works,  and  in  this  connec- 
ton  a  reference  to  the  speeches  of  the  present  minister 
of  that  department  as  recorded  in  recent  issues  of 
your  journal,  would  convince  the  most  pessimistic 
that  all  necessary  work  will  be  undertaken  with  the 
greatest  possible  despatch. 

The  summary  of  this  whole  outlook  brings  us  back 
to  the  first  statement,  namely,  that  the  immediate 
future  of  building,  and  con.struction  prospects  is  en- 
tirely dependent  on  the  various  governments  and  large 
industrial  corporations. 

Living  is  very  high,  and  consequently  labor  must 
command  too  high  a  price  to  entice  the  builder  who  is 
depending  upon  an  interest  return  on  his  investment, 
and  added  to  this,  all  materials  entering  into  buildings 
may  be  justly  referred  to  as  abnormally  expensive  at 
the  present  time. 

It  is  not  my  desire  to  present  a  pessimistic  view- 
point of  the  situation,  as  such  would  not,  I  believe,  be 
justified,  in  view  of  the  fact  that  the  various  govern- 
ments are  themselves  so  fully  alive  to  the  situation, 
and  if  they  will  follow  out  their  programmes  in  a 
fearless  and  energetic  manner,  we  in  the  Maritime 
Provinces  have  no  reason  to  fear  any  serious  pinch 
in  the  transition  from  war  to  peace. 

(Signed)      E.  R.  Reid, 
President,  Engineers  &  Construction,  Ltd. 


}/iven  gratis.'  Jn  future  the  master  bricklayers  will 
charge  for  furnishing  estimates.  Our  overhead  ex- 
pense has  become  too  large  to  continue  this  practice. 

"Big  business  is  getting  together  all  along  the  line 
and  the  master  bricklayers  recognize  that  in  union 
there  is  strength.  Ours  will  be  co-operative  effort  for 
the  introduction  of  systematic  and  uniform  methods 
of  doing  business.  You  might  call  it  a  trust,  but  it 
will  be  a  good  trust — one  that  will  profit  the  public." 

The  Canadian  representatives  at  the  St.  Louis  con- 
vention were:  Herbert  Elgie,  Toronto;  Harry  Hay- 
man,  London  ;  John  Nutkins,  London.  Mr.  Hayman 
is  retiring  president  of  the  association. 


International  Masons'  Association  Meets 

The  International  Boss  Masons'  Association,  which 
represents  500  master  masons  in  the  United  States 
and  Canada,  at  their  recent  convention  in  St.  Louis, 
Mo.,  elected  the  following  officers  for  the  ensuing 
year:  President,  Walter  W.  Wise,  of  Indianapolis; 
first  vice-president,  Geo.  Moore,  Detroit ;  second  vice- 
president,  J.  J.  McGarvey,  Cincinnati ;  secretary  and 
treasurer,  L.  A.  Griffin,  Cleveland. 

It  was  decided  to  hold  the  1919  convention  in  Cin- 
cinnati. A  committee  of  four  was  appointed  to  ar- 
range for,  systematic  co-operation  among  the  members 
in  tendering  op>^work,  instead  oi^  destructive  compe- 
tition, which,  it  wasstated,  had 'lljecome  ^economically 
impossible  with  labor  united  and  orgariizffl  for  collec- 
tive bargaining. 

"Collective  bargaining  must  work  both  ways,"  de- 
clared Mr.  R.  M.  (iillespie,  of  St.  Louis.  "Our  brick- 
layers and  hod  carriers  are  thoroughly  organized  and 
in  order  to  cope  with  the  situation  we  must  get  to- 
gether ourselves  and  eliminate  cut-throat  competition. 

"One  of  the  first  things  we  are  going  to  do  away 
with  is  the  famous  old  slogan  of  'estimates  cheerfully 


Mantel  and  Tile  Dealers'  Annual 

At  the  annual  meeting  of  the  Mantel  &  Tile  Deal- 
ers' Association  of  Montreal,  held  in  the  rooms  of  the 
Builders'  Exchange,  with  Mr.  Fred  B.  Locker  (Presi- 
dent) in  the  chair,  Mr.  D.  K.  Trotter,  the  secretary, 
submitted  correspondence  with  the  Federal  Depart- 
ments of  Labor  and  Public  Works  relative  to  the  use 
of  certain  classes  of  tile  required  by  the  Department 
of  Public  Works  in  a-  number  of  public  buildings  and 
presently  erected,  by  the  Department  of  Public  Works. 
It  was  remitted  to  President  Locker,  Mr.  Andrew 
Cross  and  the  secretary  to  continue  the  correspondence 
and  arrange  that  all  tiles  required  for  public  build- 
ings should  be  sold  to  and  set  by  recognized  tile  set- 
ting contractors. 

Mr.  A.  E.  Wallingford,  seconded  by  Mr.  R.  S. 
Muir,  proposed,  and  it  was  unanimously  agreed,  to 
invite  the  office-bearers  for  1919.  He  urged  that  the 
present  officers  had  shown  themselves  thoroughly 
capable  to  handle  the  many  difficult  questions  that 
had  arisen  during  the  year,  and  that  they  were  fami- 
liar with  any  of  the  problems  that  might  arise  in  the 
near  future. 

Mr.  Fred  B.  Locker,  in  accepting  the  chair  for  the 
second  term,  thanked  the  members  for  their  hearty 
co-operation  during  the  past  year,  and  trusted  that 
the  interest  displayed  by  them  in  their  meetings  of 
the  past  year  would  be  maintained  in  1919. 


The  waterworks  de;)artment  of  the  city  of  Saska- 
toon. Sask..  showed  a  ])rofit  of  $10,234  for  the  first  ten 
months  of  the  year.  A  deficit  in  the  street  railway  sys- 
tem, however,  reduced  the  surplus  of  public  utilities  to 
$4,699. 


Nearly  2,300  members  of  the  building  trade  un- 
ions are  listed  among  overseas  men.  The  number 
from  each  of  the  various  organizations  is  as  follows: 
Laborers,  800;  carpenters,  620;  bricklayers,  300; 
steamfitters,  150;  plasterers,  300;  stonecutters,  masons 
and  granite  cutters,  200. 


Application  will  be  made  to  the  Province  of  Que- 
bec Legislature  for  the  incorporation  of  the  Quebec 
and  Ungava  Railway  Co.,  with  powers  to  construct  a 
line  and  branches  from  a  point  at  or  near  Seven  Isl- 
ands, in  Saguenay  county,  and  thence  to  appoint  at  or 
near  Lake  Menikek  and  so  on  to  Manitounuk  Sound 
or  other  harbour  on  the  Hudson  Bay.  Further  appli- 
cation will  be  made  to  incorporate  the  St.  Felicien  and 
branches  from  a  point  near  St.  Felicien,  Lake  St.  John 
county,  thence  to  the  waters  of  Lake  Petitsikapou  by 
way  of  Lake  Nichikun. 
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Temporary    Barracks    at    Rosedale    Heights 

Record  Breaking  Construction  for  Military  Emergency     Hatlery  of  Twenty-Four 
Buildings  for  Toronto  Demobilization  Depot 


AI.I.ADIX  and  liis  famous  laiiip  would  he  pushed 
to  the  limit  to  compete  with  the  orj,'^anization 
of  the  present-day  construction  men.  The 
erection  of  Iniildings  over  night  appears  to  be 
an  accomplished  fact,  and  is  looked  upon  very  much  as 
a  matter  of  course  by  the  contractor.  Considerable 
spjice  in  the  newspapers  and  various  journals  has,  from 
time  to  time,  been  devoted  to  descriptions  of  the  effi- 
cient methods  enqjloyed  by  our  construction  men  in 
liandliiifr  emerjjfency  war  work,  but  any  description,  no 
matter  how  f,a)od,  fails  to  do  justice  to  the  work  of  our 
builders.  Residents  on  the  hill  in  the  vicinity  of  Rose- 
dale  Heights,  Toronto,  were  amazed  one  morning  to 
lind  their  view  to  the  south  obstructed  by  a  long,  two- 
storey  building.  Next  morning  another  building  aj)- 
peared  beside  the  one  previously  erected.  This  in- 
tensive building  continued  until  a  battery  of  24  build- 
ings api)eared,  which  complete  the  military  barracks. 

While  the  buildings  are  of  a  temjjorary  nature,  they 
are  built  in  a  very  substantial  way,  of  frame  construc- 
tion. Our  rigorous  winter  climate  demands  a  well- 
constructed  building  to  be  habitable  during  the  winter. 
A  wooden  shed  is  out  of  the  (|uestion. 

Barrack  Buildings 

The  barracks  proper  consists  of  eight  building.s  232 
feet  long  by  41  feet  wide  and  two  storeys  high.  The 
buildings  are  designed  with  large  verandahs  at  each 
end  and  on  both  ujjjjer  and  lower  Hoors.  Access  is 
obtained  to  the  U])per  floor  by  outside  stairways  at 
either  end,  as  well  as  by  an  inside  stairs.  The  illus- 
tration shows  the  layout  of  one  of  the  barracks.  The 
company  sergeant-major  and  his  sergeants  have  their 
sleeping  ([uarters  in  the  centre  of  the  building  o[)cn- 
ing  into  a  cross  hall.  The  location  of  the  company 
stores  and  stairway  are  also  shown.  .\  partition  7  ft. 
high  runs  the  full  length  of  the  building.  This  parti- 
tion is  finished  with  wire  mesh  extending  from  its  toj) 
to  the  ceiling. 

The  building  is  well  lighted,  about  .15  per  cent,  of 
the  wall  area  being  glass.  The  sash  are  of  wood  made 
up  in  four  14  in.  x  28  in.  lights,  "glazed  with  double 
diamond  glass. 

The  sleeping  cots  are  laid  out  as  shown  in  the  plan, 
which  allows  am])le  room.  A  shelf  is  provided  over 
each  cot. 

Ventilation  is  secured  by  means  of  air  chutes  ex- 


tending from  the  roof  to  each  floor,  ihese  air  chutes 
or  ventilators  are  constructed  of  wood  and  are  made  on 
the  site.  The  vents  are  made  in  pairs,  one  extending 
to  the  ceiling  of  the  ground  floor  and  the  other  to  the 
ceiimg  of  the  first  floor.  A  trap  door,  at  the  opening 
of  each  ventilator,  controlled  by  a  cord,  regulates  the 
ventilation  of  each  section  of  the  building. 

Heating 
The  buildings  are  all  heated  by  stoves  of  the  station 
agent  type  and  supplied  l)y  the  Gurney  Foundry  Com- 
pany, Limited.  These  heaters  are  lo'cated  as 'shown 
and  are  figured  to  thorough! v  heat  the  buildin-  on  the 
coldest  day  in  winter. 

Lighting 

All  l)uildings  are  lighted  throughout  i>y  clectricitv. 
The  wiring  is  on  the  knob  and  tube  systern.  The  drop 
lights  are  40  watt  and  60  watt  lamps  provided  with 
moonstone  shades.  Where  bracket  lights  are  required 
they  are  furnished  with  40  watt  lamps. 

The  exterior  of  the  buildings  is  covered  with  two- 
I)ly  asjjhalt  roofing  over  ?s-inch  T.  &  G.  sheathing  laid 
diagonally  on  2  m.  x  4  in.  studs.  The  inside  is  of 
beaver  board,  wood  lath  and  15  lb.  asphalt  felt  on  2  in. 
X  4  in.  .studs.  The  roof  is  covered  with  three-ply  as- 
phalt roofing,  .supplied  by  the  -Standard  Paint  Com- 
pany, of  Montreal. 

The  buildings  are  all  built  up  well  above  grade. 
The  cross  section  through  the  barracks,  shown  in  the 
illustration,  is  more  or  less  typical  of  all  buildings.  It 
.shows  the  ground  floor  2  in.  x  8  in.  joists,  at  18-in.  cen- 
tres, carried  on  6  in.  x  8  in.  main  sills.  These  sills  are 
suj)i)orted  by  8  in.  x  8  in.  posts  at  approximately  7-foot 
centres  across  the  building  and  at  10-foot  centres  longi- 
tudinally. The  i)osts  arc  carried  on  6  in.  x  8  in.  mud 
sills  as  shown  in  the  drawing.  The  floors  are  all 
doui)le  boarded  with  15  lb.  asphalt  paper  laid  between 
the  boards. 

Ablution  Buildings 

The  eight  dormitory  buildings  are  connected  by 
ablution  buildings.  These  buildings  are  54  ft.  x  38  ft. 
and,  like  the  dormitories,  are  two  storeys  in  height. 
The  construction  is  similar  to  the  other  buildings  and 
the  interior  fini.sh  is  of  beaver  board.  The  ablution 
buildings  are  completely  equipped  with  modern  W.C. 
and  shower  fixtures,  as  well  as  the  usual  ablution  tables 


General    view    of    Buildings,    showing    progress    one   month   after    contract  was  awarded 
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and  sinks.  This  contract  was  carried  out  l)y  \\\  G. 
Edge,  Limited,  of  Ottawa.  The  Agnew  Connelly 
Company,  of  Toronto,  completed  the  contract  iur  the 
underground  drainage  system. 

Mess  Buildings 

Three  buildings,  261  ft.  .x  46  ft.,  one  storey  high, 
furnish  accommodation  for  the  men's  mess.  As  shown 
in  the  drawing,  each  building  is  divided  into  four  sec- 
tions, each  with  its  own  kitchen.  The  kitchens  are 
located  in  the  centre  of  the  building  and  each  is  com- 
pletely equipped  with  a  refrigerator,  ranges,  boilers 
water  heaters  and  sinks.  Each  building  is  electrically 
lighted  and  gas  is,  installed  in  each  kitchen  for  cook- 
ing-purposes. The  mess  rooms  are  off  the  kitchens,  as 
shown,  and  the  men  are  served  on  the  cafeteria  sys- 
tem. A  service  table,  near  the  entrance  to  the  mess 
room,  between  the  kitchen  and  the  mess  is  provided 
with  two  sliding  doors  with  weights.  As  the  men  en- 
ter the  building  they  file  past  the  table  where  the  food 
is  served,  and  then  carry  it  to  the  tables.  In  this  way 
a  surprisingly  large  number  of  men  can  be  served  in  a 
very  short  time  and  the  food  does  not  have  time  to  get 
cold. 

11  eaters  are  located  as  shown  on  the  plan  and  these 
are  sufficient  to  keep  the  rooms  warm  and  comfortable 
on  the  coldest  day  in  winter.  As  shown  in  the  eleva- 
tion, this  building  is  exceptionally  well  lighted,  and  all 
considered  the  mess  rooms  are  exceedingly  comfort- 
able. 

The  equipment  is  ])lain  but  substantial ;  no  neces- 
sary expense  has  been  spared,  but  money  has  not  been 
wasted  on  needless  frills.  The  tables  and  benches  are 
made' in  one  unit  and  considerable  thought  has  been 
expended  on  this  design.  It  enables  the  mess  order- 
lies to  keej)  the  room  clean  and  tidy  with  the  minimum 
of  labor. 

Sergeants'  Mess 

The  sergeants'  mess  consists  of  two  buildings,  40  ft. 
X  40  ft.  One-half  of  each  building  is  devoted  to  mess 
accommodation  and  the' other  half  is  divided  into  a 
kitchen  and  a  writing  and  recreation  room.  The  kitchen 
is  furnished  with  a  refrigerator,  gas  range,  hot  water 
boiler  and  sinks.  There  is  also  a  serving  table  with 
two  wickets  between  the  kitchen  and  mess  room. 

The  buildings  are  lighted  with  60-watt  drop  lights 
with  moonstone  reflectors  and  40-watt  bracket  lights. 


The  building  is  built  up  on  mud  sills  placed  to  a 
sufficient  dejjth  below  grade  to  oljtain  a  solid  bearing 
and  where  the  level  of  the  ground  floor  and  grade  will 
permit  the  posts  are  omitted  and  the  main  sills  rest 
on  the  mud  sills.  The  roof  is  carried  on  a  built-up 
wooden  truss  supported  on  centre  posts. 

The  interior  finish  is  of  beaver  l)oard  and  the  wall 


Cross   Section    through    Men's    Barracks 

construction  is  the  same  as  the  dormitory  buildings. 
Guard  House 

There  are  two  guard  houses,  Z2  ft.  x  22  ft.  Each 
has  a  verandah  in  front  and  is  laid  out  with  a  guard 
room  occupying  one-half  of  the  building.  The  re- 
mainder includes  three  cells  on  one  side  of  a  4-fqot  hall 
and  a  large  detention  room  on  the  other  side.  Each 
cell  is  equipped  with  a  bunk  and  has  iron  gratings  over 
doors  and  windows.  K  lavatory  equipped  with  W.C. 
and  sink  opens  off'  the  guard  room  and  is  built  as  an 
addition  to  the  guard  house.  It  is  lighted  with  40  and 
60  watt  lamps  with  moonstone  reflectors. 

Recreation  Building 

The  recreation  building  is  98  ft.  6  in.  x  40  ft.  and  is 
one-storey  in  height.  It  contains  the  men's  recreation 
room,  at  one  end,  and  the  N.C.O.'s  recreation  room  at 
the  other  with  the  canteen  and  barber  shop  between. 
The  canteen  has  serving  tables,  supported  on  brackets, 
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on  both  sides  to  serve  either  room, 
heated  with  st;ition  agent  type  coal  heaters  and  is  light- 
ed by  40,  60  and  100-vvatt  drop  lights,  with  moonstone 
shades. 

Company  Orderly  Room 

The  company  orderly  room  is  36  ft.  x  30  ft.  and  one 
storey  in  height.  The  clerk's  office  is  in  the  centre  and 
the  four  company  rooms  are  ofi'  this  centre  office.  The 
l)uilding  is  finished  inside  with  bea\er  board  and  is 
heated  with  coal  heaters.  It  is  lighted  with  40  and  60- 
w.att  lamps  with  moonstone  shades.  The  construc- 
tion is  similar  to  that  of  the  other  buildings. 
Quartermaster's  Stores  Building 

The  quartermaster's  stores  building  is  60  ft.  x  32 
ft.  and  is  one  storey  in  height.  Twelve  feet  at  one  end 
of  the  building  is  i)artitioned  off  and  divided  into  three 
rooms — one  as  the  Q.M.  office,  in  the  centre ;  the  others 
for  the  tailor  shop  and  shoemaker  shop.  The  main 
room  is  for  stores  and  the  whole  building  is  sheeted  in- 
side. It  is  heated  with  coal  heaters  and  lighted  with 
40,  60  and  UX)-watt  drop  lights  witli  monnstone  shades. 
Administration  Building 

The  administration  building  is  204  ft.  x  55  ft.  and  is 
two  storeys  in  height.  The  ground  floor  is  laid  out 
with  a  cross  hall  the  full  width  and  length  of  the'builcl- 
ing.  Opening  off  the  corridor  is  the  i)aymaster's  de- 
l)artment,  enquiry  and  waiting  room,  discharge  office, 
admittance,  stenographers,  records,  C.A.S.C.,  orderly 
room  C.A.S.C,  office  of  O.C,  C.y\.S.C.,  central  registry 
and  mailing  room.  •  The  officers'  and  men's  lavatories 
are  also  on  this  floor. 

The  second  floor  has  a  corridor  extending  the  full 
length  of  the  building.  The  offices  opening  off  this  cor- 
ridor include  hospital  details,  orderlies'  room.  Major 
Sey's  office,  A.A.G.'c  office., records,  assistant  adjutant. 
2nd  in  command,  officer  commanding,  stenographers, 
leave  and  furlough,  legal  officer,  O-I.C.  officers  and 
medical  board.  The  building  is  heated  with  coal  heaters 
and  is  lighted  with  40,  60  and  100-watt  droj)  lights,  with 
moonstone  shades.  The  interior  is  finished  with  beaver 
board  and  ])anelled. 

Officers'  Mess 

The  officers'  mess  is  a  two-storey  building.  157  ft.  .\ 
41  ft.  It  is  divided  into  two  separate  mess  rooms  with 
a  central  entrance  opening  on  either  side  into  the  mess 
rooms.  The  stairway  extends  from  this  entrance  hall 
to  the  second  floor. 

F.ach  mess  consists  of  a  completely  equipped  kit- 
chen, with  the  Usual  store  rooms,  mess  room  and  ante 
room.  At  each  end  of  the  building  is  another  entrance 
and  hall  with  a  lavatory  opening  off  the  hall. 

The  second  floor  is  divided  into  rooms  about  11  ft. 


Plan  and   Elevation  of   Men's  Mesa   Building 

The  building;  is     wide  and  17  ft.  6  in.  long,  opening  from  a  corridor  in 


the  centre,  which  will  be  used  as  officers'  quarters.  A 
large  lavatory  equipped  with  bath,  showers,  wash  ba- 
sins and  W.C.'s,  is  provided  in  each  section  of  the  offi- 
cers' quarters. 

The  building  is  of  similar  construction  to  the  other 
buildings  and  is  heated  with  coal  heaters  and  lighted 
with  40,  60  and  100-watt  drop  lights  with  niiinn<tone 


View   showing    Framing   for   one  of  the   Men'a   Barnck    Bnitdings 

shades.    The  interior  finish  is  of  beaN^er  board  and  each 
floor  is  provided  with  ventilators  extending  to  the  roof. 
There  is  a  large  level  parade  ground  extending  to 
the  south  of  the  administration  building. 

Proposed  Incinerator 

It  is  proposed  to  erect  a  fumigator  building  20  ft.  x 
.TO  ft.,  an  incinerator  20  ft.  x  30  ft.,  a  sUble  30  ft.  x  30 
ft.,  and  a  garage  Ih  ft.  x  50  ft.  The  contract  has  not 
been  let  for  these  buildings,  but  this  will  likely  be  con- 
cludetl  and  work  on  them  startexl  immediately.  Pro- 
vision has  been  made  for  the  installation  of  Rudd  gas 
water  heaters  and  tanks  in  all  buildings  where  hot 
water  will  be  required.  These  will  be  from  40  gal.  to 
100  gal.  capacity. 

Painting 

.Ml  of  the  buildings  are  to  be  painted  a  battleship 
gray.  Outside  cornices,  etc.,  will  be  brown  creosote 
stain;  doors  and  fl(X>rs  will  be  green  creosote  stain. 

0\cr  .\5(XI(\>1  ft.  of  Spruce  and  Hemlock  w 
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quired  in  the  erection  of  these  buildings  and  400,000  ft. 
of  beaver  board  was  nsed  to  finish  the  interior  walls 
and  ceilings. 

The  McAuliiife,  Davis  Lumber  Co.,  Limited,  of  Ot- 
tawa, were  awarded  the  lumber  contract  and  the  speed 
of  delivery  by  this  firm  enabled  the  general  contrac- 
tors to  make  the  wonderful  showing  they  have  succeed- 
ed in  making.  One  hundred  and  twenty-five  carloads 
of  lumber  delivered  in  three  weeks  is  one  of  the  re- 
cords of  this  contract. 

The  contractors'  plant  consisted  of  one  10  h.]). 
power  feed  rip  saw,  one  5  h.p.  swing  cut  oft"  saw,  and 
one  3  h.p.  buzz  planer,  all  equipped  with  individual 
motor  drive. 

The  construction  work  was  started  on  the  first  of 
October  and  the  photograph  shown  in  our  illustration 


outer  skin  of  superior  density  is  thus  formed,  which 
will  oxidize  to  lime  carbonite,  making  a  surface  that 
will  resist  the  action  of  sea  water.  This  method  should 
be  of  particular  value  in  the  construction  of  reinforced 
concrete  ships. 


.c:of^Tfifv:7-  rt/^frnAPn, 


Detiil  of  men's  mess  table  and  construction  of  Refrigerator  ice  rack 

was  taken  one  month  later.  This  will  give  a  good  idea 
of  the  rapidity  of  the  work  of  construction. 

Messrs.  Ross  &  Meagher,  of  Ottawa,  Ont.,  are  the 
general  contractors  for  the  whole  work.  Mr.  Meagher 
stated  that  the  contract  will  expire  on  January  11,  1919, 
and  by  that  date  all  the  buildings  will  be  completed 
and  ready  for  occupation. 

The  cost  of  the  work  will  amount  to  $330,000. 


Concrete  Impervious  to  Sea  Water 

An  American  patent  has  been  granted  for  a  method 
or  process  of  erecting  concrete  structures  claimed  to 
be  immune  to  the  chemical  action  of  sea  power.  The 
process  consists  of  using  flexible  sheets  of  celluloid 
or  a  similar  material  inside  the  exterior  forms.  This 
prevents  the  absorption  of  the  water  in  the  concrete 
by  the  wood  forms  and  at  the  same  time  produces  an 
exceedingly  smooth  surface. 

Instead  of  spading  or  tamping  the  concrete  from 
the  top,  as  is  usual,  the  exterior  of  the  forms  is  tapped 
or  hammered  just  below  the  level  of  the  concrete  as 
it  is  poured.  The  superior  gravity  of  the  concrete  un- 
der this  hammering  causes  its  particles  to  settle  and 
produce  a  very  compact  mass,  expelling  all  air  and 
water,  therefore  leaving  no  voids.  When  the  concrete 
has  set  the  forms  and  celluloid  lining  are  removed.  An 


November  Building  Permits 

Activity  in  the  building  trades,  as  indicated  by  the 
value  of  building  permits  issued  in  35  cities,  showed 
a  decrease  during  November,  1918,  as  compared  with 
the  previous  month,  the  total  value  of  building  per- 
mits falling  from  $2,850,428  in  October  to  $2,387,045 
in  November,  a  decrease  of  $463,383,  or  16.26  per  cent. 
Nova  Scotia  and  Quebec  recorded  increases  as  com- 
pared with  the  previous  month.  As  compared  with  the 
corresponding  month  of  1917,  there  was  an  increase  of 
11.07  per  cent.,  the  value  for  November,  1917,  being 
$2,149,223.  In  this  comparison  Nova  Scotia,  Ontario, 
Manitoba,  and  British  Columbia  reported  increases. 

Of  the  larger  cities,  Hamilton  showed  an  increase, 
both  as  compared  with  the  preceding  month  and  with 
November  of  1917.  Montreal-Maisonneuve,  Calgary 
and  Vancouver  recorded  declines  as  compared  with 
November,  1917,  while  Edmonton 'indicated  an  increase 
in  comparison  with  October,  1918,  and  a  decrease  as 
compared  with  November,  1917.  Of  the  smaller  cen- 
tres, Halifax,  Moncton,  Three  Rivers,  Westmount, 
Brantford  and  Brandon  all  showed  large  increases  in 
both  comparisons;  Halifax,  Three  Rivers  and  Brant- 
ford being  especially  noteworthy. 

Xovcmbcr,  lOtS,  compared 
November,     November,       with  November, 1917. 
City  191S  1017         Increase  (*)   Decrease  (t) 

Amount  Per  cent. 

Nova  Scotia 346,697  $81,373         *$264,224         *  324.70 

Halifax ,'!26,!)07  35.20S         *  201,699         «  R2S.50 

Sydney IS.OOO  4fi,165         t     27,475         t     59.51 

New   Brunswick    .  .     .  .  26,060  26,903         t       1,863         t    '  6.89 

Moncton 22,.')5n  lS.4n.<5         *       4,147         *     22,53 

St.  John 2,500  .S,500         t       6,000         t     70.59 

Quebec 636,378  784,170  t  148,796  t     18.97 

Montreal-Maisonneuve  .3.'?9,475  220,5.55  *  11S,920  •     5S.92 

Ouebec 69,0.50  495,945  t  426,895  t     86.08 

Sherbrooke 10,000  53,400  t     4.S,400  t     81.27 

Three    Rivers    . .     .  .  209,600  12,770  *  196,830  *]541..'M 

Westmount 7,250  l,.50O  *       5,750  *  38.3..33 

Ontario 1,132,664  971,142  *  161,622  *     18.82 

Brantford 129,945                27,.346  *  102,599  *  37,5.18 

Fort    William    ....  525                11,100  +  10,575  t     95.27 

Cuelph 5,8.30                 6.545  t  685  t     10.51 

Hamilton 356,000  153,460  *  202,540  '  131.98 

Kingston 18,.355                 4,247  *  14,108  *  332.19 

Kitchener 1,265                 11,765  t  10,500  t     89.25 

London 110,600               85,010  *  25,680  '     30.21 

Ottawa 41,600  104,200  t  62,600  t     60.08 

Peterborough    ..     ..  2,5.32                 7,235  t  4,703  t     65.00 

Port   Arthur 3,240                 5,932-  +  2,692  t     4.5.38 

Stratford 1,153                 6,060  t  4,907  t     80.98 

St.     Catharines.      ..  13,.319                 56,448  t  4.3,129  t     76.40 

St.    Thomas 9,025                 2,400  *  6,625  *  276.04 

Toronto 396,385  418,019  t  21,6.34  t       6.18 

Windsor 42.800               71,405  t  28,605  t     40.06 

Manitoba 60,096  49,300         *     70,798        *     21.90 

Brandon 17,046  2,700         *     14,.346         *  531.33 

Winnipeg 43,050  46,600         t       3,550         t       7.62 

Saskatchewan 41,400  109,290  t  67,890  t     62.12 

Moose    Taw 3,200  .3.3,9.50  t  .30,750  t     90.57 

Regina 29,850  13,240  *  16,610  *  125,45 

Saskatoon 8,350  62,100  t  53,750  t     86.55 

Alberta 61,100  88,700         t     22,600        t     27.0« 

Edmonton 18,600  .56,000         t     37.400         t     66.79 

Calgary 42,500  :  27,700         *     141800         *     63.43 

British   Columbia    ...  86,763  43,346  *  42,418  *     97.86 

New  Westminster  .  .  3,800  4,5.50  t  750  t     16.48 

Vancouver 70,798  35.075  *  35,723  *  101.S5 

Victoria 11,165  3,720  *  7,445  *  200.31 

Total— 36    cities.     ..   $2,387,045         $2,149,223         *$237,822         *     11.07 


Now  for  the  completion  of  much  needed  public  work- 


December 
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Men  of  Building  and  Construction  Industries 
in  Toronto  Gather  at  Dinner  Conference 


The  i)ro,spects  for  the  building  industries  of  Can- 
ada are  bripjht.  The  sjjirit  of  co-operation  was  thor- 
oughly aroused  at  the  Ottawa  conference  some  weeks 
ago,  and  at  a  sujiper  in  the  Foresters'  Hall,  Toronto, 
on  the  evening  of  Dec.  19,  which  was  made  possible 
through  the  generosity  of  Mr.  W.  ¥..  Dillon,  I'resident 
of  the  Toronto  Guilders'  ICxchange,  and  at  which  there 
were  some  120  men  of  the  trade  present,  this  spirit 
was  still  in  evidence. 

After  the  good  things  had  been  enjoyed,  Mr.  Dil- 
lon o])ened  the  business  part  of  the  programme.  He 
p()inted  out  that  there  were  important  subjects  to  dis- 
cuss and  asked  that  all  take  part,  not  only  the  mem- 
bers of  the  Builders'  Exchange,  but  the  representa- 
tives present  from  other  organizations,  the  Painters 
and  Decorators'  .Association  and  the  Toronto  Society 
of  Sanitary  and  Heating  ICngineers.  The  meeting  had 
been  called  chiefly  for  the  pur))'ose  of  following  up  the 
Ottawa  Conference,  but  there  were  other  very  import.- 
ant  items  to  discuss.  One  of  them  was  in  regard  to 
the  demands  made  by  the  Building  Trade  I-eague  as 
t(.)  the  extension  of  the  Workmen's  Conii)ensation  Act, 
which  he  considered  absurd,  'i'he  Lien  Act  was  an- 
other ini])ortant  jjoint  which  had  to  be  dealt  with. 

Mr.  Dillon  said  the  Exchange  had  come  through 
pretty  hard  times,  but  the  veterans  had  held  things 
together,  though  they  had  often  to  go  down  dee])  in 
their  ])ockets  to  do  it.  lie  also  referred  to  the  memor- 
ial which  had  been  gotten  up,  mainly  through  the  in- 
strumentality of  Mr.  Elgie.  It  had  nearly  fallen 
through  completely  at  the  Ottawa  conference,  and  he 
thanked  Mr.  Jas.  Phinnemore  particularly  for  uphold- 
ing it. 

The  Secretary  of  the  newly-formed  Association  of 
Canadian  P)uilding  and  Construction  Industries,  Mr. 
A.  H.  Dancy,  was  then  called  upon  to  give  a  report 
regarding  the  doings  at  the  Ottawa  Conference  (which 
was  fully  covered  in  the  Contract  Record  of  Dec.  4). 
Mr.  Dancy  pointed  out  that  the  new  organization, 
which  had  been  formed,  primarily,  through  the  efforts 
of  Mr.  Anglin,  was  on  broader  lines  than  anything 
ever  before  attempted.  Delegates  from  coast  to  coast 
were  present  and  the  gathering  had  been  one  of  the 
most  important  of  its  kind  ever  held  in  the  Dominion. 
He  had  been  particularly  impressed  by  a  remark  made 
by  the  Minister  of  Public  Works  Hon.  Mr.  Carvell, 
when  addressing  one  of  their  luncheons — that  they 
could  not  expect  to  carry  on  an  organization  of  this 
kind  without  a  great  deal  of  effort,  but  as  the  people 
of  the  Empire  had  lejirner  how  to  wage  war  while 
they  were  waging  it,  so  they  would  learn  to  run  their 
organization  when  they  had  it  under  way.  Mr.  Dancy 
then  proceeded  with  a  condensed  report  of  the  pro- 
ceedings at  Ottawa. 

Mr.  Anglin  on  the  New  Organization. 

Mr.  J.  P.  Anglin,  jircsidcnt  of  the  Association  of 
Canadian  Building  and  Construction  Industries,  was 
the  guest  of  honor  of  the  evening.  He  was  called  up- 
on by  Mr.  Dillon,  as  father  of  the  association,  to  speak 
to  them  in  regard  to  it  and  tell  something  of  what  the 


Montreal    Exchange   had   done   in   reorganizing  as   a 
branch  of  it. 

Mr.  Anglin  expressed  his  great  pleasure  in  being 
able  to  be  present  and  to  meet  so  many  of  the  build- 
ing fraternity  of  Toronto.  Fraternity  and  brotherhood 
among  men  engaged  in  the  same  business,  he  said, 
was  most  imi)ortant.  A  returned  officer  had  told  a 
friend  of  his  that  the  men  "over  there"  did  not  need 
sympathy  or  ])ity,  becau.se  they  had  enjoyed  the  finest 
brotherhood  in  the  world,  and  the  risk  was  worth  it. 
If  a  little  of  that  comradeship  could  be  introduced  in- 
to the  industries  of  this  country,  we  would  have  learn- 
ed one  of  the  most  important  lessons  of  the  war. 


Mr.  W.  E.  Dillon,  President  Toronto  Builders'  Exchange  and  host 
at  recent  dinner  conference 

The  speaker  believed  that  the  world  had  come  to 
the  ])arting  of  the  ways.  This  terrible  war  could  be 
described  as  a  struggle  of  selfishness  versus  unselfish- 
ness, and  our  men  were  on  the  unselfish  side.  We 
called  it  a  war  of  democracy,  and  that  means  unselfish 
brotherhood.  On  the  one  hand  was  the  Prince  of  Peace 
and  on  the  other,  the  Prince  of  Devils. 

It  was  now  a  question  of  whether  they  would  fol- 
low the  broad-gauge  man  or  the  narrow-gauge  man. 
While  peace  was  being  discussed,  we  must  not  be  too 
confident  that  the  victory  over  selfishness  has  .been 
won.  The  broad-gauge  man  was  not  necessarily  an 
educated  man.  Mr.  Tom  Moore,  presi^fent  of  the  Can- 
adiart  Trades  and  Labor  Congress,  was  a  man  who 
might  not  have  h^d  much  education,  but  in  his  address 
at  Ottawa,  he  had  shown  a  very  broad-minded  atti- 
tude towards  the  question  of  labor  and  its  relation 
with  the  employers.  All  would  agree  that  the  Bol- 
.shcvik  element  could  not  gain  the  upper  hand  in  this 
part  of  the  world,  but  nevertheless  they  could  not  but 
notice  that  some  were  agitating  along  these  lines. 

The  builders  in  the  days  gone  by  had  many  a  good 
fight  with  the  unions.   To  many  still  a  union  is  s>'m- 
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bolic  with  a  strike,  but  they,  as  builders,  appreciated 
the  fact  that  the  men  should  be  permited  to  combine 
for  collective  bargaining.  The  labor  movement  in  the 
world  to-day  is  stronger  than  ever,  and  the  speaker 
thought  the  policy  should  be  one  of  co-operation  in 
order  to  help  the  leaders  of  organized  labor  rather 
than  one  of  opposition. 

"What  is  the  greatest  pastime  of  the  present  age?" 
he  asked.  "Telling  one's  friends  what  the  government 
ought  to  do."  All  classes  of  people  believe  they  can 
run  the  government  better  than  the  government  itself. 
So  the  builders  had  gathered  in  Ottawa  with  a  view 
to  studying  the  situation  and  telling  the  government 
what  should  be  doiie.  There  was  one  policy  that  the 
government  of  every  country  would  have  to  carry 
out — a  policy  of  maximum  production  of  natural  re- 
sources, with  two  objects.  One  was  to  provide  em- 
ployment for  labor  and  to  increase  exports  and  de- 
crease imports.  The  other  point  was  the  "gospel  of 
the  square  deal,"  and  the  builders  and  supply  men 
got  together  to  see  that  they  got  a  square  deal.  There 
were  other  powerful  organizations  for  the  same  pur- 
pose— the  western  grain  growers  associations,  the 
trades'  unions,  municipal  leagues,  and  so  on.  All  these 
were  essentially  unions,  though  some  resented  the 
term.  They  were  going  into  this  organization  where 
they  would  get  a  square  deal  and  try  to  give  it  to  the 
other  fellow.  This  is  an  age  of  service  as  well  as  mu- 
tual benefit,  and  unless  this  new  organization  made  it 
possible  for  them  to  be  of  service  to  one  another  and 
to  the  public  at  large  as  well,  it  would  altogether  miss 
its  purpose.  It  should  always  consider  the  other  fel- 
low's viewpoint,  as  well  as  its  own. 

The  Coming  of  the  General  Contractor  Caused 
a  Change. 

The  report  they  had  heard  of  the  Ottawa  confer- 
ence showed  the  great  effort  necessary  to  carry  on. 
In  addressing  the  Montreal  Exchange  the  speaker  had 
told  them  that  since  they  were  twenty-one  years  in 
existence  it  was  time  they  had  developed  into  full 
manhood.  Ten  years  ago  a  changed  condition  came 
about  by  the  introduction  of  the  general  contractor  or 
contracting  engineer,  who  was  probably  the  real  cause 
of  upsetting  the  old  state  of  affairs.  The  process,  how- 
ever, had  been  one  of  evolution  rather  than  revolution. 
It  had  come  .in  other  countries  as  well  as  Canada, 
as  a  natural  result  of  modern  business  methods,  and 
there  were  to-day  in  the  builders'  exchanges  the  three 
distinct  sections — general  contractors,  sub-contract- 
ors and  supply  men.  These  sections  have,  on  some 
questions,  almost  diametrically  opposed  views.  Many 
had  dropped  out  of  the  exchanges  and  only  the  re- 
sponsible men  were  left.  This  being  the  case,  it  seem- 
ed that  the  time  had  come  for  a  change,  and  on  dis- 
cussing the  question  with  other  men  of  the  trade 
they  had  come  to  the  conclusion  that  they  should  or- 
ganize a  Dominion-wide  association,  and  the  result 
had  been  the  Ottawa  conference  and  the  formation  of 
the  Association  of  Canadian  Building  and  Construction 
Industries.  ; 

One  of  the  striking  things  about  the  conference 
was  the  class  of  men  present.  They  were  an  excep- 
tionally fine  lot  of  men,  and  the  business  of  the  con- 
vention had  been  carried  on  in  an  exemplary  manner, 
which  was  largely  due  to  the  ability  of  Mr.  Fred  Arm- 
strong as  a  presiding  officer. 

This,  however,  was  only  the  beginning  of  the  great 
work.  They  must  carry  on,  and  it  was  the  object  to 
employ  as  a  paid  secreiaiy  one  of  the  best  engineer- 


ing-contractors  obtainable,    so   that    the   organization 
might  be  made  strong  and  kept  strong. 

Mr.  Anglin  believed  that  the  present  held  a  great 
deal  in  store  for  the  building  industries.  In  his  ex- 
perience, the  prospects  had  never  been  so  bright,  and 
he  did  not  think  that  any  of  them  wanted  to  revert 
to  the  pre-war  conditions  when  business  indeed  was 
rushing  but  when  competition  was  so  bitter.  In  Mon- 
treal there  had  been  a  few  contractors  who  were  sim- 
ply killing  the  whole  business,  who  had  taken  the 
work  at  startlingly  low  prices,  but  when  the  slump 
came,  these  men  had  dropped  off,  leaving  large  debts 
unpaid.  This  competition  had  been  encouraged  by  the 
architects  and  builders,  but  it  was  the  fault  of  the 
builders,  themselves,  if  they  could  not  remedy  the 
condition. 

Referring  to  the  constitution  of  the  new  association, 
Mr.  Anglin  said  it  was  to  be  organized  in  three  dis- 
tinct sections.  That  triple  organization  in  one  should 
work  right  down  through  the  local  organizations. 
Each  section  should  be  autonomous,  carrying  on  its 
own  business  in  its  own  way  without  reference  to 
the  parent  body,  except  at  its  own  wish.  In  Mon- 
treal, as  the  result  of  a  meeting  on  the  17th,  a  num- 
ber of  re?olutions  had  been  adopted  with  regard  to 
reorganization.  (The  suggestions  of  the  directors 
were  unanimously  accepted  and  are  noted  on  Page 
r015  of  this  issue.  These  resolutions  would  be  re- 
ported to  the  annual  meeting,  to  be  held  in  about  four 
weeks'  time). 

As  builders,  the  speaker  believed  they  would  real- 
ize that  a  very  complete  and  solid  foundation  had 
been  laid  and  it  remained  to  be  seen  what  kind  of 
superstructure  would  be  erected — whether  it  would 
be  a  flimsy  one  or  something  substantial  and  perman- 
ent. He  was  satisfied  that  if  the  Toronto  men  follow- 
ed along  lines  similar  to  those  taken  in  Montreal  that 
this  Canadian  association  would  grow  into  the  strong 
organization  that  all  desired. 

Following  Mr.  Anglin's  address,  a  resolution  was 
presented  to  the  meeting,  moved  by  Mr.  Geo.  E. 
Stocker,  that  this  mee'ting  recommend  to  the  Build- 
ers' Exchange  of  Toronto  that  they  become  affiliated 
with  the  Association  of  Canadian  Building  &  Con- 
struction Industries,  and  that  they  bring  the  matter 
before  the  annual  meeting  of  the  Exchange.  Mr. 
Stocker  said  that  he  had  been  greatly  impressed  with 
the  work  accomplished  at  the  Ottawa  conference,  and 
he  believed  they  had  come  to  the  parting  of  the  ways 
when  some  definite  action  should  be  taken. 

Mr.  Young,  of  Baines  &  Peckover,  said  he  was  very 
much  in  favor  of  the  new  movement,  but  wished  to 
know  whether  any  action  could  be  taken  at  the  meet- 
ing. Mr.  Dillon  pointed  out  that  they  could  only  make 
recommendation  to  the  Exchange. 

Mr.  Jas.  Phinnemore  spoke  in  favor  of  the  propos- 
ed reorganization.  The  need,  he  said,  was  apparent, 
because  the  separate  associations  existed  at  the  pre- 
sent time.  There  was  the  Builders'  Exchange,  the 
Painters'  and  Decorators'  Association,  and  the  Sani- 
tary and  Heating  Engineers.  While  the  Builders'  Ex- 
change might  lose  its  identity,  the  organization  would 
continue,  taking  in  with  it  these  existing  organiza- 
tions who  go  to  make  up  the  various  sections  of  the 
building  industry.  He  believed  they  had  reached  the 
point  in  their  history  when  reconstruction  was  neces- 
sary. It  could  be  done  successfully  in  the  building  in- 
dustry and  he  felt  assured  it  would  prove  its  salva- 
tion.   "Canada  for  the  Canadians"  was  a  slogan  with 
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whicli  In  was  tlioniughly  in  h_viii[)athy.  Let  it  he  car- 
ried out  in  the  national  life,  and  let  it  be  carried  out 
as  far  as  the  huildinK  industries  were  concerned.  But 
co-operation  was  necessary  in  order  to  do  so.  We 
must  advance  along  the  same  lines  as  other  institu- 
tions and  organizations,  or  we  would  still  continue 
to  paddle  our  own  canoe  in  small,  secluded  organiza- 
tions. 

Mr.  I'Vanklin,  representing  the  (Ontario  Society  of 
Sanitary  &  Heating  Engineers,  exjiressed  his  thanks 
for  his  invitation  to  the  meeting,  l^e  said  Mr.  Anglin 
was  the  "hrcjad  gauge"  man  and  that  if  the  men  pre- 
sent get  the  same  pep  as  has  been  evidenced  at  the 
Ottawa  convention,  they  would  not  hesitate  to  change 
the  name  of  the  exchange.  Probably  all  of  their  little 
organizalions  had  been  small  and  selfish  in  their 
views,  Imt  he  believed  that  all  sections  of  the  build- 
ing industry  must  get  into  one  big  organzation  before 
they  would  begin  to  make  real  profit. 

Mr.  Holmes,  of  Archibald  &  Holme.-,  .-inaking  as 
a  general  contractor,  said  he  was  certainly  in  favor 
of  the  broad  gauge  proposition.  Let  everybody  get 
together  in  the  big  organization  in  a  four-square  busi- 
ness way. 

Mr.  A.  Matthews,  of  A  .Matthews,  Ltd.,  pointed 
out  the  seriousness  of  the  steps  proposed.  It  might 
be  to  their  advantage,  but  he  thought  it  woidd  be 
hardly  wise  to  disorganize  the  Kxchangc  until  they 
saw  what  the  prospects  were  for  greater  results  from 
the  new  association. 

"Do  you  mean  by  changing  the  name  that  it  is  go- 
ing to  give  a  new  birth?"  asked  Mr.  Herbert  Elgie. 
"Then  by  all  means  change  the  name."  Building  men 
shouhl  think  for  themselves  and  speak  for  them- 
selves ;  they  could  not  expect  the  i)ublic  to  do  it  for 
them.  He  believed  that  the  reorganization  would  also 
be  the  means  of  bringing  in  many  new  men,  and  that 
it  would  be  a  great  help  to  everybody  all  around. 

Mr.  Kirby,  rising  to  speak  on  the  situation,  first 
pointed  out  that  they  owed  Mr.  Dillon  a  deep  debt 
of  gratitude  for  his  courtesy.  Personally  he  was  of 
the  opinion  that  they  were  right  now  at  the  parting 
of  the  ways,  and  that  there  was  a  wonderful  outlook 
for  the  building  trade  in  the  not  too  distant  future. 
The  Builders'  Exchange  had  done  good  work  over  a 
number  of  years,  but  the  new  organization  had  a 
much  wider  scope  and  a  much  broader  viewpoint  than 
had  ever  been  suggested  before.  He  was  much  in 
favor  of  Mr.  Anglin's  point  regarding  the  taking  in 
of  the  outlying  suburbs  and  villages. 

Mr.  Sam'l  Hughes  said  he  had  as  much  respect  as 
any  one  for  the  Builders'  Exchange,  but  he  believed 
Mr.  Phinnemore  had  voiced  the  right  sentiment  when 
he  had  spoken  of  reconstruction.  The  Toronto  men 
should  get  right  into  the  proposition,  without  wait- 
ing to  see  how  it  worked  out  elsewhere. 

At  this  point  a  resolution  was  passed,  on  motion 
of  Mr.  Kirby,  seconded  by  Mr.  Davidson,  expressing 
the  thanks  of  the  meeting  to  Mr.  Anglin  for  coming 
down  from  Montreal  to  speak  to  them. 

Mr.  Stewart  N.  Hughes  said  he  did  not  just  like 
the  wording  of  the  resolution  in  regard  to  the  reor- 
ganization of  the  Exchange.  He  thought  it  would  be 
better  to  use  the  words  "amalgamate  and  become  a 
section  of  the  new  organization,"  rather  than  merely 
"affiliate."  He  had  gone  to  Ottawa  with  a  hazy  idea 
of  what  was  to  be  done,  and  had  been  surprised  at  what 
had  been  accomplished.  The  painters,  he  said,  saw  the 
advantage  of  the  new  association  in  its  broader  scope. 


it  would  enable  them  to  go  to  (Jilawa  and  make  their 
demands  or  recommendations  as  the  second  largest  in- 
dustry in  the  country.  Therefore  they  should  all  get 
together  and  become  part  of  this  organization. 

Mr.  Anglin  said  that  perhaps  they  did  not  fully 
realize  the  situation  across  Canada.  In  Toronto  they 
had  a  live  organization,  but  this  was  not  true  through- 
out the  country  as  a  whole.  They  might  retain  the 
name,  but  he  suggested  that  it  would  be  better  to 
change  completely  over.  Regarding  the  cost,  he  said 
they  could  rest  assured  that  they  would  have  a  voice 
in  deciding  what  the  relations  of  their  district  would 
be  with  the  parent  body  and  what  the  fees  would  be. 
It  was  the  intention  to  make  a  number  of  classifica- 
tions and  allow  the  members  to  select  whichever  they 
wished  to  become  a  part  of.  It  would  not  be  fair  to 
make  a  fixed  fee,  as  contractors  with  big  organizations 
o])erating  in  several  parts  of  the  country  could  afford 
much  more  than  the  smaller  concerns.  He  did  not 
think  the  eexpen.se  would  be  heavy.  The  income  re- 
quired was  from  $15,000  to  $20,000  a  year.  If  possible 
they  wanted  to  work  out  by-laws  by  which  each  mem- 
ber of  the  larger  association  would  also  be  a  member  of 
the  local  organization.  Any  member  of  a  local  organ- 
ization would  be  able  to  become  a  member  of  the 
j)arent  association  by  paying  a  small  a<lditional  fee,  or 
might  merely  retain  his  connection  with  it  through  the 
local  body. 

Mr.  Stocker  changed  the  w(jrding  of  his  resolution 
from  "affiliate"  to  "amalgamate"  and  it  was  then  put 
to  the  meeting  and  carried. 

Arbitrary  Demands  of  the  Building  Trades  League. 

This  concluded  the  discussion  on  the  reorganiza- 
tion, and  the  subject  was  then  brought  up  of  the  re- 
quests recently  made  to  Premier  Hearst  and  Hon.  W. 
D.  McPherson  by  the  Building  Trades  League  regard- 
ing changes  in  the  Workmen's  Compensation  Act.  Mr. 
Gander  read  the  list  of  the  changes  a,sked  for:  (1)  That 
the  present  rate  of  55  per  cent,  of  the  workmen's  form- 
er wages  was  inadequate  to  meet  the  liabilities;  (2) 
That  the  entire  cost  of  all  accidents  should  be  borne 
by  the  various  industries  covered  by  the  Act,  and  that 
injured  workmen  should  receive  compensation  to  the 
full  extent  of  their  former  wages ;  (3)  As  a  lot  of  time 
is  lost  owing  to  weather  conditions,  the  men  should  be 
compensated  on  the  basis  of  union  or  the  prevailing 
rate  of  wages  paid  in  the  cities  or  towns ;  (4)  That  the 
medical  provision  of  the  Act,  which  at  present  only 
covers  the  first  month  of  disability  should  cover  the 
whole  period;  (5)  That  the  scope  of  the  .\ct  should 
be  broadened  to  include  private  companies  not  engaged 
in  the  building  trade ;  (6)  That  widows  should  receive 
at  least  $30  a  month  for  themselves  and  $10  for  each 
child  under  16  instead  of  $20  a  month  and  $5  for  each 
child  up  to  a  maximum  of  $40  at  present. 

Mr.  Gander  believed  the  whole  list  of  demands  was 
altogether  unreasonable.  He  pointed  out  that  there 
was  a  big  surplus  in  the  treasury  of  the  Workmen's 
Compensation  Board,  because  the  government  in  initi- 
ating the  measure  had  not  known  just  what  funds 
would  be  required  and  had  played  very  safe.  The 
unions  knew  this  and  saw  an  opportunity  of  using  up 
the  money.  .\s  to  the  entire  cost  of  accidents  being 
covered  by  the  industries  and  the  workmen  getting  full 
compensation  to  the  full  extent  of  their  wages,  this 
made  the  employers  liable  for  accidents  which  were 
entirely  the  fault  of  the  men,  and  many  of  them  would 
receive  more  when  off  work,  as  they  had  insurance 
with  other  associations.    The  55  per  cent,  proposition 
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had  been  quite  satisfactory  when  first  introduced,  but 
now  they  were  getting  unreasonable.  A  letter  was  read 
from  the  Workmen's  Compensation  Board,  in  which  it 
was  stated  that  the  firm  of  Wells  Bros.  Co.,  of  Chicago, 
had  paid  in  to  the  board  $6,294.70,  and  that  the  com- 
pensation and  medical  aid  awarded  amounted  to  only 
$1,476.30,  so  that  there  was  no  burden  falling  on  the 
local  contractors  on  that  account. 

Mr.  Gander  said  it  was  necessary  that  they  present 
their  claims  as  opposed  to  those  of  the  workmen.  Mr. 
Dillon  said  they  wished  to  have  the  other  associations 
join  with  them  in  appearing  before  the  government, 
and  Mr.  Phinnemore  and  Mr.  Franklin  felt  assured 
that  their  respective  associations,  the  painters'  and  the 
sanitary  engineers'  would  undoubtedly  be  eager  to  do 
so. 

Discussion  on  the  Mechanics'  Lien  Act 

The  Mechanics'  Lien  Act  was  the  next  question 
brought  up.  Mr.  Jackson,  of  the  Jackson-Lewis  Con- 
struction Co.,  reported  what  action  had  previously  been 
taken  in  regard  to  it.  Early  last  winter  a  deputation 
from  the  Builders'  Exchange  went  to  interview  Mr. 
Lucas,  but  not  having  .sufficient  backing  were  unable 
to  have  their  requests  put  through.  This  summer, 
however,  a  deputation  of  the  Provincial  Association 
had  met  a  better  reception. 

Mr.  Jackson  said  that  the  supply  men  were  asking 
the  government  to  introduce  a  measure  which  showed 
complete  disregard  for  the  interests  of  the  contractor. 
They  had  petitioned  that  the  provisions  of  the  Ohio 
Act  be  put  through,  one  clause  of  which  is  as  follows : 

"The  original  contractor,  in  order  to  obtain  -any  pay- 
ments from  the  owner,  must  deliver  to  the  owner,  if  he  or 
his  ageht  can  be  found  in  the  county,  a  sworn  statement 
showing  the  name  of  every  laborer  who  has  not  been  paid 
in  full  and  of  every  sub-contractor  in  his  employ,  and  of 
every  person  furnishing  material,  machinery  or  fuel,  with  the 
amount  due  or  to  become  due  to  such  person,  which  state- 
ment must  be  accompanied  by  a  certificate,  signed  by  every 
persrn  furnishing  material,  machinery,,  or  fuel;  the  owner 
is  entitled  to  retain  all  amounts  due  sub-contractors,  labor- 
ers or  material  men  as  shown  by  such  statements  and  un- 
til the  statements  are  furnished  the  contractor  has  no  right 
of  action  against  the  owner." 

Mr.  Jackson  said  that  in  answer  to  enquiries  the  ■ 
Cleveland  Builders'  Exchange  had  informed  them  that 
the  Ohio  Act  was  not  working  satisfactorily  there. 

The  last  time  they  had  interviewed  Mr.  Lucas  they 
laid  before  him  some  amendments,  as  follows:  (1)  The 
Act  does  not  give  the  sub-contractor  and  supply  firms 
the  same  privileges  to  lien  as  the  general  contractor 
has;  (2)  The  Act  allows  the  owner  to  mortgage  ma- 
terial and  labor  that  he  has  not  paid  for;  (3)  The  Act 
does  not  provide  for  liens  on  public  works ;  (4)  The 
percentage  held  by  the  owner  is  not  enough  to  pay  in 
all  cases  the  claims  of  the  sub-contractors  and  supply 
firms;  (5)  The  cost  of  25  per  cent,  allowed  to  lawyers 
is  too  much  when  the  amount  exceeds  $100;  (6)  The 
workman  has  to  go  through  the  same  formality  as  the 
contractor  and  he  cannot  aflford  the  delay.        .i  li m 

Mr.  Lucas  had  suggested  that  they  consult  a  law- 
yer and  have  these  suggestions  put  in  concrete  form, 
and  accordingly  they  had  taken  it  up  with  Mr.  Milli- 
gan.  Regarding  item  six,  it  was  decided  that  under 
present  conditions,  the  workman  was  well  enough  able 
to  take  care  of  himself.  On  reconsidering  item  (4), 
they  had  decided  it  would  be  hard  to  change  it  with- 
out making  it  worse  than  at  present.  Item  (3)  could 
be  taken  care  of  by  making  the  provincial  provisions 


the  same  as  those  of  the  Dominion.  Regarding  item 
(2),  Mr.  Jackson  read  extracts  from  their  lawyer's 
letter,  stating  such  were  the  difficulties  in  the  way  of 
making  any  change  that  he  could  not  see  his  way 
to  prepare  an  amendment  that  he  could  support  with 
reasonable  arguments  in  favor  of  its  ado[)tion.  With 
regard  to  item  (1),  however,  Mr.  Milligan  had  recom- 
iriended  that  they  propose  the  following  amendments 
to  the  Act:  "Section  22  of  the  said  Act  is  amended  by 
adding  thereto  the  following  sub-sections: — (6)  If, 
within  the  time  mentioned  in  sub-section  1,  a  sub-con- 
tractor has  given  to  the  owner  or,  in  the  case  of  a  con- 
tract which  is  under  the  supervision  of  an  architect, 
engineer  or  other  person  upon  whose  certificate  pay- 
ments are  to  be  made,  to  such  architect,  engineer  or 
other  person,  notice  in  writing  of  the  sum  owing  to 
such  sub-contractor  by  the  owner  or  contractor,  as  the 
case  may  be,  the  claim  for  a  line  for  such  sum  by  such 
sub-contractor  may  be  registered  within  seven  months 
after  the  time  mentioned  in  sub-section  1.  (7)  If, 
within  the  time  mentioned  in  .sub-section  2,  any  per- 
son who  furnishes  or  places  any  materials,  has  given 
to  the  owner,  or  in  the  case  of  a  contract  which  is 
under  the  supervision  of  an  architect,  engineer  or 
other  person  on  whose  certificate  payments  are  to  be 
made,  to  such  architect,  engineer  or  other  person,  no- 
tice in  writing  of  the  sum  owing  to  such  person  by 
the  owner  or  by  the  contractor  or  by  a  sub-contractor, 
as  the  case  may  be,  the  claim  for  a  lien  for  such  sum 
bv  such  person  may  be  registered  w-ithin  seven  months 
after  the  time  mentioned  in  sub-section  2." 

Mr.  Alridge  suggested  that  the  draft  submitted  to 
the  meeting  be  endorsed  and  forwarded  to  the  Pro- 
vincial Association  for  action.  This  motion  was  car- 
ried. 

Mr.  Elgie  moved  a  vote  of  thanks  to  Mr.  Dillon  for 
his  generosity  and  forethought  in  arranging  and  financ- 
ing the  meeting.  This  was  unanimously  and  enthusi- 
astically carried. 


Brick  Machinery 

Messrs.  Beique  &  Charlton,  consulting  engineers, 
120  St.  James  St.,  Montreal,  have  been  commissioned 
to  make  a  report  on  the  installation  of  a  large  brick- 
making  plant.  They  desire  to  receive  catalogues, 
prices,  etc.,  from  manufacturers  of  brick  machinery. 

U.  S.  army  engineers  do  not  favor  the  improvement 
of  the  St.  Lawrence  River  from  Lake  Ontario  to  St. 
Regis,  N.Y.,  to  make  those  waters  navigable  for  ocean- 
going vessels.  Major-General  Black,  chief  of  engin- 
eers, states :  "No  improvement  should  be  considered 
until  the  actual  completion  of  the  enlarged  Welland 
Canal  and  tangible  plans  for  the  deepening  of  the  Can- 
adian St. Lawrence  River  channel  and  canals  from  St. 
Regis  to  Montreal  indicate  a  prospective  navigation 
by  vessels  of  deeper  draft  than  those  now  on  the  Great 
Lakes." 


The  Quebec  Streams  Commission  have  awarded  a 
contract  for  the  construction  of  a  storage  dam  at  Lake 
Brule,  ten  miles  from  Beaupre,  P.Q.,  to  the  Laurentian 
Power  Company,  at  a  cost  of  $.50,000.  The  plan  is  to 
construct  three  dams,  a  wooden  crib  dam  filled  with 
stone,  and  two  small  earth  dams.  The  length  of  the 
wooden  dam  at  the  crest  is  to  be  225  feet.  The  struc- 
ture will  provide  additional  water  power  for  the  Hydro 
electric  plant  of  the  Laurentian  Power  Co. 


December  2r,.  inis 


THE    CONTRACT    RECORD 


1027 


Impact  Formulae  for   Bridge   Design 


THE  scarcity  of  experimental  knowledge  of  im- 
pact that  has  been  shown  by  a  review  of  tests 
and  studies  has  resulted  in  the  ])roposal  of  a 
j^frouj)  of  formulae  for  the  use  cjf  the  bridge 
engineer  in  the  design  of  various  types  of  bridges. 

Recognition  of  the  fact  that  impact  effects  are  less 
in  solid-floor  bridges  than  in  bridges  with  light  wooden 
floors,  and  less  in  solid-filled  masonry  arches  than 
in  steel  bridges,  has  been  quite  general  among  bridge 
engineers  for  years  {)ast,  but  no  formulae  ex])ressing 
this  fact  (|uantitatively  have  become  established.  Such 
formulae  are  needed  for  ^^afe  and  ecoiinniical  design- 
ing. 

J.  A.  C.  Waddell,  in  a  recent  article  in  the  I'lngin- 
eering  News-Record,  proposes  a  group  of  formulae, 
covering  all  the  ])rincipal  ty])es  of  bridges  and  based, 
in  part  on  a  discussion  of  impact  tests  and,  in  part,  on 
long  experience  in  bridge  design. 

It  is  necessary  first  to  establish  clearly  what  im- 
l)act  in  bridges  really  is.  Many  engineers  believe  that 
impact  allowances  either  cover  or  should  cover  the 
prejudical  effects  of  shock,  vibration,  alleged  fatigue 
of  metal  eccentricities,  secondary  stresses,  and  minor 
imperfections  in  manufacture— in  fact,  that  they  usurp 
the  function  of  what  the  late  C.  .Shaler  Smith  used  to 
term  "the  factor  of  ignorance."  Such  is  not  the  case. 
.\s  the  bridge  designer  applies  it,  impact  is  the  mea- 
sure of  the  difTerence  in  the  effects  of  any  load  ap- 
plied dynamically  and  ap])lied  statically. 

In  amount,  impact  varies  greatly  with  the  govern- 
ing features  of  the  structure,  the  character  of  the  load- 
ing, the  velocity  of  the  moving  load,  the  conditions  of 
track  and  rolling  stock,  etc.  The  bridge  engineer  na- 
turally is  concerned  only  with  its  maximum  values ; 
hence  in  determining  formulae  and  diagrams  for  im- 
pact, the  worst  probable  conditions  are  always  as- 
sumed. 

It  is  difficult  to  divorce  the  idea  of  impact  from 
that  of  secondary  stress;  and  in  one  sense  it  is  im- 
practicable to  do  so,  because  impact  applies  to  sec- 
ondary as  it  does  to  primary  stresses.  If  the  impact 
allowance  increases  the  computed  static  primary  stress 
in  any  bridge  member  25  per  cent.,  it  will  increase 
also  by  25  per  cent.,  any  secondary  stress  that  may 
exist  simultaneously  therewith  in  that  member.  Sec- 
ondary stresses  are  due  mainly  to  eccentricities  of  con- 
nections and  to  distortions  of  rigidly-connected  mem- 
bers under  load ;  and  it  is  evident  that  these,  as  well 
as  the  direct  or  primary  stresses,  are  augmented  by 
shock  or  vibration. 

Rabut's  Formula  Developed  From  Tests 
The  most  important  impact  experimenting  done 
in  France  was  the  work  of  the  writer's  friend.  Col. 
Charles  Rabut.  He  started  his  investigations  in  1892 
and  completed  them  in  five  years.  lie  obtained  im- 
pacts ranging  from  10  per  cent  to  50  per  cent.,  and 
established  for  short  spans  the  formula, 

1 

1= 


1   -f   (L/4)   3 

where  L  is  the  span  in  meters. 

J.  Melan  of  Austria  in  1893  made  a  mathematical 
analysis  of  impact  for  various  span  lengths,  finding 


values  varying  from  77  per  cent,  for  5  m.  span 
per  cent,  for  120  m.  spans. 

In  1899  Prof.  F.  F.  Turneaure  of  Wisconsin  began 
his  famous  research  on  the  effect  of  impact,  which  he 
has  continued  u])  to  the  present  time.  Of  late  years 
his  work  has  been  done  in  connection  with  the  Ameri- 
can Railway  Engineering  .Association,  in  which  he 
acts  as  chairman  of  a  special  committee.  His  first 
tests  were  made  on  plate-girder  spans  varying  in 
length  from  25  to  80  ft.,  and  on  truss  bridges  with 
spans  from  100  to  200  ft.,  mainly  under  regular  rail- 
road traffic.  The  largest  value  for  impact  which  he 
then  found  was  50  i)er  cent.  About  the  same  time  E. 
Herbert  Stone  conducted  an  extensive  series  of  ex- 
periments upon  impact  on  railroad  bridges  in  India, 
finding  a  maximum  value  of  50  per  cent,  for  short 
spans. 

Schneider  Formula  Used  for  Many  Years 

As  early  as  1887  the  late  C.  C.  Schneider,  after- 
wards president  of  the  American  Society  of  Civil  En- 
gineers, had  projjosed  the  formula 

300 

1= 

L  -f   300 

in  which  I  is  the  coefficient  for  impact  and  L  is  the 
length  in  feet  of  that  portion  of  the  span  which  is 
covered  by  the  moving  load  when  the  member  under 
consideration  receives  its  gVeatest  live-load  stress. 

This  formula  was  used  for  many  ye.Tr<  tli.-r<».Tft<>r 
indeed  untilfive  or  six  years  ago. 

Theodore  Cooper  may  be  said  to  havt  imcuii  liie 
effect  of  imjjact  in  some  of  his  earlier  specifications 
for  bridge  designing,  when  he  provided  that  the  work- 
ing intensities  applied  to  dead-load  stresses  should  be 
twice  as  great  as  those  applied  to  live-load  stresses. 
For  instance,  D  being  the  dead-load  stress  and  L  the 
live-load  stress,  and  the  intensity  for  tension  being  10,- 
000  lb,  for  live  load,  the  intensity  for  dead  load  would 
be  20,000  lb.,  and  the  sectional  area  required  would  be 
given  by  the  equation, 

L             D         2L  -I-  D 
A  = -I- = 

10.000    20.000    20.000 

This  means  that  the  impact  allowance  for  the  live- 
load  stress  in  any  part  of  any  kind  of  bridge  of  any 
span  length  should  invariably  be  100  per  cent. ;  or, 
in  other  words,  that  the  live  load  is  always  twice  as 
effective  (or  destructive)  as  the  dead  load,  no  matter 
whether  the  piece  under  consideration  be  the  beam 
hanger  of  a  suspended  cross-girder  or  the  chord  of  a 
500-ft.  span.  A  number  of  American  railway  engineers, 
when  writing  bridge  specifications  for  their  systems, 
copied  this  feature  and  continued  to  employ  it  for 
many  years.  notwith<ta!i<ling  it<  prima  facie  l.qck  of 
soundness. 

Confusion  Caused  by  the  Fatigue  Fallacy 
For  more  than  a  decade  many  .American  bridge 
specifications  were  cursed  with  a  provision  against  an 
imaginary  fatigue  of  metal,  based  upon  the  results  of 
the  investigations  of  some  German  scientists,  who.  in 
their  testing,  stressed  metal  beyond  the  elastic  limit 
many  times  in  quick  succession — often  until  rupture 
was  accomplished.  Sometimes  the  experiments  were 
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in  either  tension  or  compression  only,  but  in  some 
cases  they  were  alternately  in  each.  Certain  American 
engineers,  who  apparently  desired  to  be  progressive, 
incorporated  this  fatigue-of-metal  idea  into  bridge 
building  by  employing  for  intensities  of  working 
stresses  factors  involving  maximum  stress  and  mini- 
mum stress,  thus  greatly  augmenting  the  work  of 
bridge  computers.  A  few  American  bridge  specialists, 
however,  among  them  the  writer,  from  time  to  time 
protested  against  both  the  uselessness  and  the  incor- 
rectness of  the  alleged  refinement ;  and  gradually  the 
objectionable  feature  disappeared  from  our  standard 
bridge  specifications.  The  logical  reason  for  aband- 
oning the  burdensome  practice  was  that  fatigue  of 
metal  does  not  occur  until  after  the  elastic  limit  is 
passed,  and  in  bridge  designing  it  is  customary  to  lim- 
it the  intensities  of  working  stresses  to  one-half  of 
this  for  combined  live,  impact,  and  dead  loads,  and  to 
seven  tenths  thereof  for  the  most  improbable  combin- 
ation of  maximum  stresses  due  to  all  the  kinds  of  load- 
ings that  are  ever  considered  in  bridge  designing  as 
acting  simultaneously. 

Recent  Experiments  and   Conclusions 

In  1891  the  writer,  in  a  paper  presented  to  the 
American  Society  of  Civil  Engineers,  entitled  "Some 
Disputed  Points  in  Railway  Bridge  Designing."  made 
an  earnest  appeal  to  the  engineering  profession  for  a 
systematic  study  of  the  question  of  impact  on  bridges ; 
and  in  1896,  when  preparing  the  manuscript  of  his 
"De  Pontibus,"  he  outlined  a  series  of  tests  which  he 
contemplated  making.  The  project  fell  through,  but 
early  in  1902,  when  examining  bridges  on  the  Inter- 
national &  Great  Northerp  Ry.  in  Texas,  the  writer 
was  able  to  make  numerous  experiments  on  deflec- 
tions, using  for  the  purpose  a  somewhat  crude  but 
quite  efficient  deflectometer  constructed  in  his  own 
office.  He  found  impacts  varying  from  50  per  cent,  on 
an  88-ft.  deck  open^webbed  riveted  span  to  20  per  cent, 
on  truss  spans  not  exceeding  160-ft.  in  length.  He 
learned  then  a  very  curious  fact,  viz.,  that  for  identical 
superstructures  the  amount  of  impact  is  dependent 
upon  the  character  of  the  supporting  sub-structure ; 
because  in  the  case  of  several  spans  of  159  ft.  resting 
on  masonry  piers  the  percentage  was  20,  while  it  was 
40  for  two  similar  spans  on  small  cylinder  piers. 

No  other  step  of  any  importance  was  taken  in 
America  to  study  systematically  the  question  of  im- 
pact on  railway  bridges  until  1907,  when  the  Amer- 
ican Railway  Engineering  Association  appointed  a 
committee  to  make  a  thorough  investigation  of  it. 
That  committee  in  1911  issued  a  report  indicating  that 
it  had  experimented  upon  21  plate-girder  spans  from 
100  to  250  ft.  in  length,  using  generally  enough  load- 
ed cars  to  cover  the  span  tested,  and  employing  speeds 
from  10  to  60  miles  or  more  per  hour.  From  that  re- 
port are  taken  the  following  statements  and  conclu- 
sions : 

For  speeds  under  10  or  even  15  miles  per  hour  the 
recorded  impact  was  practically  zero. 

The  chief  factors  in  causing  impact  are  unbalanced 
locomotive  drivers,  rough  and  uneven  track,  flat  or 
irregular  wheels,  eccentric  wheels,  rapidity  of  applica- 
tion of  load,  and  deflection  of  beams  and  stringers. 
(The  term  "impact"  was  considered  by  the  committee 
to  include  any  efifect  of  the  moving  load  which  results 
in  primary  stresses  exceeding  the  static  stresses). 

With  the  track  and  the  rolling  stock  in  good  shape, 
the  chief  cause  of  impact  is  the  unbalanced  condition 


of  the  drivers  of  the  ordinary  locomotive.  This  con- 
dition does  not  exist  in  balanced  four-cylinder  loco- 
motives or  in  well  designed  electric  locomotives. 

Recommendations  of  A.  R.  E.  A.  Committee 

The  committee  corroborated  the  fact,  discovered 
long  ago  by  Prof.  S.  W.  Robinson,  that  the  maximum 
impact  on  a  bridge  is  dependent  upon  how  nearly  its 
normal  rate  of  vibration  coincides  with  the  times  of 
the  series  of  impulses  from  the  unbalanced-driver 
loads.  The  critical  speeds  observed  varied  from  65 
miles  per  hour  for  60-ft.  spans  to  25  miles  per  hour  for 
300-ft.  spans  and  to  20  miles  per  hour  for  a  440-ft. 
span.  This  corroborated  the  results  of  the  writer's 
experiments,  previously  mentioned,  in  which  he  found 
for  spans  of  150  or  160  ft.  critical  speeds  of  35  or  40 
miles  per  hour.  The  committee  also  noted,  as  the  writ- 
er had  anticipated  many  years  previously,  that  the  im- 
pact on  the  separate  main  members  of  a  span  is  great- 
er than  that  upon  the  structure  as  a  whole,  or,  in 
other  words,  that  extenso-meter  measurements  give 
somewhat  larger  results  than  deflectometer  measure- 
ments. 

The  committee  suggested  two  formulae  for  impact 
based  on  these  experiments,  viz. : 
1 

1= and  I  =  00/L 

1   -I-  L720,000 

where  I  and  L  have  the  same  significance  as  in  the 
Schneider   formula  previously   quoted. 

New  Formula  Proposed  Two  Years  Ago 

The  summary  of  the  committee's  report  given  on 
p.  41  of  Part  3  of  the  American  Railway  Engineering 
Association's  Proceedings  for  1911  (and  reproduced 
on  pp.  125  and  126  of  the  writer's  "Bridge  Engineer- 
ing") makes  very  interesting  reading. 

Its  subsequent  report,  published  on  p.  115  of  the 
1916  Proceedings,  recommends  a  new  formula, 

1 

1= 

1  -I-  LV30,000 

This  is  an  improvement  on  the  two  others  previous- 
ly recommended ;  nevertheless,  the  curve  which  it  re- 
presents passes  beneath  some  of  the  plotted  points  for 
comparatively  long  spans. 

In  Volume  CC  of  the  Proceedings  of  the  Institution 
of  Civil  Engineers,  p.  178,  there  is  a  valuable  paper  by 
Charles  William  Anderson,  entitled  "On  Impact  Co- 
efficients for  Railway  Girders,"  in  which,  among  other 
matters,  he  deals  with  some  experiments  conducted  in 
India  by  the  government  bridge  engineer,  H.  S.  Sales, 
deducing  the  following  impact  formula : 

50 

1= 

50  -f  L 
The  author  of  the  paper  states  that  "  the  formula 
has  no  direct  scientific  basis."  It  does  not  cover  all  the 
maximum  results  of  the  experiments,  and  he  expresses 
some  doubt  about  its  being  "sufficiently  liberal  for  new 
girders." 

Various  Formulae  Compared 

While  there  have  been  numerous  impact  formulae 
advocated  during  the  past  three  decades,  only  two  of 
them  have  been  employed  at  all  generally — that  of 
Schneider  and  the  writer's  modification  of  it;  viz: 

400 

1  = 


L  -f-  500 
Concerning  the  latter  formula,  the  writer  two  de- 
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cades  ago  in  IIil-  lir.-,t  ciliti.)ii  of  "iJc  I 'uiuiImi^"  -tali-d 
as  follows : 

"This  formula  was  established  to  suit  the  averajjc 
practice  of  half  a  dozen  of  the  leadinj,'  bridf,re  engin- 
eers of  tlie  United  States,  as  indicated  in  their  standard 
specifications,  and  not  because  the  author  considers 
that  it  will  pive  truly  correct  allowances  for  impact. 
In  spite  of  all  that  has  been  said  to  the  contrary  in  the 
past  or  that  may  be  said  in  the  future,  the  iniiiact 
method  of  proportioninj,^  bridges  is  the  only  rational 
and  scientifically  practical  method  of  designing,  even 
if  the  amounts  of  impact  assumed  be  not  absolutely 
correct ;  for  the  said  methods  carries  the  effect  of  im- 
pact into  every  detail  and  group  of  rivets,  instead  of 
merely  affecting  the  sections  of  the  main  members, 
as  do  the  other  methods  in  common  use." 

In  the  twenty  years  since,  the  writer  has  found  in 
his  practice  no  reason  for  doubting  the  correctness  of 
this  opinion.  It  is  true  that  the  elaborate  .series  of 
experiments  conducted  by  the  American  Railway  En- 
gineering Association  has  shown  that  the  old  formulae 
give  results  which  arc  too  low  for  very  short  spans 
and  are  unnecessarily  high  for  very  long  ones ;  but  the 
variations  on  the  side  of  danger  have  not  been  at  all 
serious,  nor  have  those  on  the  side  of  safety  been  ex- 
cessively extravagant. 

Single-Track  and   Multiple-Track   Impact   Formulae 

leasing  on  this  graphical  comparison,  the  writer 
contends  that  his  single-track  impact  formula, 
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provides  better  results  than  any  of  the  others,  being 
somewhat  on  the  side  of  safety  for  sjjans  longer  than 
those  which  have  thus  far  been  tested  for  impact. 

Unfortunately,  the  experimenting  done  thus  far  ha.s 
Ijeen  mainly  upon  single-track  structures.  Consequent- 
ly, the  formulae  for  double-track  and  multii)le-track 
structures  have  had  to  be  established  by  a  priori 
reasoning.  The  writer's  formula  for  steam-railway 
bridges  is 
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where  n  is  the  number  of  tracks  carried  by  the  struc- 
ture. 

If  we  compare  the  values  given  by  this  formula  for 
double-track  and  for  single-track  bridges,  we  find  that 
the  ratios  vary  from  0.71  for  short  spans  to  0.55  for 
long  ones,  with  an  average  of  about  0.59.  If  we  as- 
sume, which  is  more  than  probable,  that  a  load  on  one 
track  only  will  produce  quite  as  large  an  impact  effect 
on  the  nearer  truss  as  that  which  would  exist  with 
both  tracks  loaded  (because  the  vibrations  from  the 
two  trains  tend  to  check  each  other),  the  ratios  of  im- 
pact value  for  double-track  and  single-track  structures 
will  be  the  same  as  those  of  the  live  loads  per  truss 
for  one  track  only  loaded  and  both  tracks  loaded. 
These  ratios  very  from  0.73  for  .short  spans  to  0.7  for 
long  ones.  .-\s  it  is  likely  that  a  live  load  on  a  double- 
track  bridge  will  give  percentages  of  impact  a  trifle 
lower  than  the  same  live  load  would  on  a  single-track 
bridge  (because  of  the  greater  shock-absorbing  capa- 
city of  the  former),  it  it  probable  that  the  writer's  for- 
mula when  applied  to  double-track  bridges  is  sufficient- 
ly accurate. 

Concerning  its  correctness  lor  a  still  greater  num- 
ber of  tracks,  it  is  almost  entirely  useless  to  make  any 
surmise,  because  there  are  no  data  whatever  to  go  l)y. 


I  he  fact  that  for  very  long  spans  the  formula  when 
a|)plied  to  multij)le-track  l)ridges  gives  values  of  less 
than  5  ])er  cent,  is  a  fair  indication  of  its  probable  re 
liability  within  reasonable  limits. 

Impact. on  Electric-Railway  and  Highway  Bridges 

In    establi.shing    his    impact    formula    for    electric- 
railway  bridges. 
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the  writer  depended  solely  upon  his  judgment.  The 
results  of  this  f<jrmula  for  both  single-track  and  dou- 
ble-track bridges  are  about  70  per  cent,  of  those  found 
by  the  formula  for  steam-railway  structures.  Judging 
by  the  correspondence  with  Professor  Turneaure,  pre- 
viously referred  to,  it  would  have  been  more  nearly 
correct  to  write  it  with  84  in  the  numerator.  In  that 
form  it  gives  results  so  close  to  those  of  the  writer'-. 
formula  for  impact  in  highway  bridges,  viz., 
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that  the  latter  may  pmperly  be  assumed  to  co\er  both 
highway  and  e|ectric-railway  structures.  When  tested 
against  the  impact  formulae  for  single-track  and  dou- 
ble-track steam-railway  bridges,  it  indicates  ratios 
varying  from  0.5  for  short  spans  up  to  0.6  for  long  ones ; 
hence,  it  should  certainly  be  safe  and  suitable  for  both 
electric-railway  and  highway  structures.  In  the  latter 
the  value  of  n  is  the  total  width  in  feet  of  the  entire 
deck  divided  by  20,  while  in  the  former,  of  course,  it 
is  simply  the  number  of  tracks  on  the  structure. 

When  one  considers  that  rapidly  passing  motor 
trucks  on  the  rough  pavements  of  highway  bridges  are 
just  as  likely  to  jiroduce  high  values  of  impact  as  are 
easy-riding  trains  on  the  comparatively  smooth  track- 
rails  of  electric-railway  bridges,  it  is  evident  that  there 
is  no  incongruity  in  employing  the  same  impact  for- 
mula for  these  two  classes  of  structures. 

Impact  Allowances  for  Special  Cases. 

In  figuring  loads  on  foundations  the  impact  is  gen- 
,crally  taken  as  zero.  This  is  all  right  for  heavv  bridges, 
especially  if  the  piers  arc  massive;  but  for  light  struc- 
tures resting  on  slender  piers  a  certain  amount  of  im- 
pact should  be  included,  ranging  from  about  one-half 
that  of  the  trusses  or  girders  for  trestles  down  to  about 
one-quarter  of  the  same  for  long  span.s.  This  is  a 
matter  in  which  judgment  based  upon  wide  experience 
should  govern.  It  must  not  be  forgotten  that  the  im- 
pact for  a  pier  must  be  computed  for  a  length  of  struc- 
ture e(|ual  to  the  sum  of  the  lengths  of  the  two  spans 
which  it  hel])s  to  support. 

.All  the  formulae  for  impact  on  railway  bridges 
hereinbefore  discussed  are  predicated  upon  the  employ- 
ment of  open  ficxirs  of  the  ordinary  type  of  railw.iy 
track :  and  those  for  highway  bridges  upon  using  plank 
flooring  sui)i)orted  on  timber  joists.  If,  instead,  a  rein- 
forced concrete  base  to  supjKirt  the  track  or  the  pave- 
ment be  adojited.  its  massivencss  will  certainly  aid 
materially  in  checking  vibration  and,  therefore,  in  re- 
ducing impact :  but  to  what  extent  no  one  can  say  until 
an  elaborate  series  of  experiments  is  made.  In  the 
writer's  opinion,  the  solid  floor  will  probably  reduce 
the  impact  about  25  per  cent. 

Modifications  for  Concrete  Open-Spandrel  and 

Filled  Arches 
Again,  the  impact  on  reiiiforced-concrete  arch  rings 
is  very  much  less  than  that  on  trusses  of  steel  railwav 
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bridges  with  open  decks  or  on  those  of  steel  highway 
bridges  with  wooden  floors ;  because,  in  addition  to  the 
rigidity  obtained  from  the  reinforced-concrete  base, 
there  is  that  due  to  the  massiveness  of  the  cross-girders 
and  cohimns  or  the  cross-walls,  as  the  case  may  be. 
On  these  accounts,  the  writer  believes  that  the  impact 
on  arch  rings  for  open-spandrel  arch  bridges  may  safe- 
ly be  taken  as  one-half  of  that  adopted  for  the  trusses 
of  the  corresponding  steel  structures  with  flooring  oi 
light  type. 

Finally,  for  the  arch  rings  of  earth-filled  arch 
bridges,  shock  and  vibration  are  so  absorbed  by  both 
the  massiveness  of  the  concrete  construction  and  the 
inertia  of  the  superimposed  earth  filling  that  it  will  be 
proper  to  assume  the  value  of  the  impact  to  be  only 
one-fourth  of  that  for  the  before-mentioned  trusses  of 
the  corresponding  steel  structure  with  light  flooring. 

Recommended  Formulae  Summarizea 
For  Ready  Reference. 

Recapitulating,  we  have  the  following  impact  for- 
mulae to  cover  all  kinds  of  bridges : 
Steam  Railway  Structures : 
For  steel  bridges, 
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in  case  of  open  floor ; 
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in  case  of  ballasted  floor  on  concrete  base. 

For  reinforced-concrete  structures,  excepting  span- 
drel-filled arch  bridges, 

83 
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For  spandrel-filled  arch  bridges, 
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Highway  and  Electric-Railway  Structures. 
For  steel  bridges, 
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in  case  of  light  floor  ; 


nL  +  200 


75 


I: 


nL  +  200 
in  case  of  heavy,  solid  floor. 

For  reinforced-concrete  structures,  excepting  span- 
drel-filled arch  bridges, 
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For  spandrel-filled  arch  bridges, 
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These  eight  formulas  may  be 
thus:                                ,           ,  . 
Steam  Railway 'Struc^^W^lr'/i' 
■  '''-''lekA 
1= 


condensed   into  two, 


nL  -f  150 
Highway   and   Electric-Railway   Structures, 


lOOA 
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where  A  has  the  following  values:    For  steel  bridges 
with  open  or  light  floors,  1.00;  for  steel  bridges  with 


heavy,  solid  floors,  0.75 ;  for  reinforced-concrete  struc- 
tures, excepting  spandrel-filled  arch  bridges,  0.50;  and 
for  spandrel-filled  arch  bridges,  0.25. 


Something  New  in  Eaves  Courses 

MR.  a:  C.  REMNANT,  F.S.I. ,  Surveyor  of  Aner- 
ley,  London,  has  obtained  letters  patent  for 
his  invention,  "Improvements  in  the  Method 
of  Constructing  Eaves  Courses  in  Build- 
ings," the  special  features  of  which  are  making  an 
eaves  course  of  special  shape  in  concrete  reinforced, 
combining  the  functions  of  an  eaves  gutter,  fascia,  and 
soffit.  The  diagram  shows  the  nature  of  the  invention. 
The  advantages  claimed  for  the  invention  are  economy 
in   timl)cr  and   metal,   greater   strength   and    stability. 


while  maintenance  is  reduced  practically  to  a  minimum 
and  initial  cost  is  cheaper.  The  eaves  course,  being 
cast  in  situ  acts  as  a  continuous  course  or  lintel.  It  is 
also  claimed  that  it  is  particularly  suited  to  housing 
schemes,  in  view  of  the  saving  to  be  effected  in  main- 
tenance and  repair. 


The  Council  of  Frontenac  county,  Out.,  has  desig- 
nated the  road  from  Kingston  to  Joyceville  as  a  pro- 
vincial-county highway. 


A  committee  has  been  appointed  in  Longueuil, 
P.Q.,  to  undertake  the  building  of  a  soldiers'  memor- 
ial in  that  town. 
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New  Concrete  Dam  and  Bridge  Over 
Lynn  River  at  Port  Dover 


G.)()l)  progress  has  been  made  by  the  Founda- 
tion Co.,  Ltd.,  of  Montreal,  on  the  construc- 
tion work  in  connection  with  the  new  dam 
and  bridg^e  over  the  Lynn  River  at  Port  Dover, 
Out.,  for  Penman's  Limited.  A  preliminary  article 
Cfjvering  the  general  features  and  an  outline  of  tiie 
design  of  this  work  appeared  in  the  September  25,  191K, 
issue  of  the  Contract  Record.  In  this  article  brief  re- 
ference was  made  to  the  failure  of  the  old  dam  and  the 
necessity  of  increasing  the  length  of  the  new  work. 
About  r>0  ft.  of  the  north  embankment  was  washed  out 
at   the  time  of   the  collajise  of   the  old   dam   and   this 


abutment,  the  sluiceway,  13  ft.  of  dam  and  the  iK>rth 
pier  for  the  reinforced  concrete  bridge. 
Excavation. 
In  the  excavation  f<jr  the  first  section  hard  bed- 
rock was  encountered  at  elevation  177,  which  is  about 
13  ft.  below  water  level  at  this  point.  In  this  section, 
3-inch  T.  &  G.  sheet  piling  was  used  and  the  ranger- 
were  12  in  X  12  in.  As  the  piling  was  driven  down  the 
material  was  excavated  by  means  of  a  derrick  and  a 
clam  shell  bucket.  The  soil  at  first  encountered  was  a 
hard  stiff  clay,  I)ut  as  the  excavators  approached  the 
bed  rock,  ronsideral)Ic  tnjuble  was  experienced  on  ac- 
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Plan,  elevation  and  cros( section  of  Port  Dover  dam  and  bridge  being  erected  over  Lynn  River 


space,  in  the  new  structure,  will  be  spanned  by  a  re- 
inforced concrete  bridge. 

The  work  was  commenced  at  the  north  end  of  the 
dam  and  at  the  same  time  the  contractors  started  the 
demolition  of  the  old  dam  and  abutments.  The  steel 
roadway  bridge,  which  formerly  spanned  the  river  at 
this  [joint,  was  lifted  from  its  position  and  placed  on 
the  north  bank  of  the  river.  The  bridge  weighed  ap- 
[)roximately  ten  tons  and  was  removed  by  means  of  a 
derrick.  When  the  new  bridge  abutments  are  com- 
pleted this  steel  bridge  will  be  lifted  back  into  its  new 
position  as  shown  in  the  drawing.  The  remainder  of 
the  sjian  will,  as  previously  referred  to,  be  accomplish- 
ed by  means  of  a  reinforced  concrete  bridge,  also  indi- 
cated in  the  drawing. 

The  first  section  of  the  work  consi.-ud  of  the  north 


count  of  encountering  large  boulders  and  gravel.  These 
boulders  were  so  firmly  wedged  into  place  that  it  was 
difficult  to  move  them  from  under  the  bottom  of  the 
sheet  piling  and  they  had  to  be  worked  out  before  the 
piling  could  be  driven.  During  the  work  of  excavation 
many  old  trees  were  taken  out  at  ^  depth  of  about 
10  ft.  below  water  level.  These  trees  were  in  a  good 
state  of  preservation  notwithstanding  tbe,ni,any  years, 
possibly  centuries,  they  had  been  there. 
Unwatering. 
\'cry  little  trouble  was  experienced  from  water  en- 
tering the  excavation ;  the  small  amount  that  did  enter 
was  readily  taken  care  of  by  means  of  a  3-inch  pump. 
At  one  end  of  the  excavation  a  rather  had  leak  de- 
veloped under  the  sheet  piling  and  the  contractors 
found  it  iiece<-;.irv  to  bnihl  .t  bulkhead  ;>1>'1m»   -i\  feet 
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back  from  the  end  of  the  excavation.  The  rock  bottom 
was  thoroughly  cleaned  and  this  portion  allowed  to 
fill  up  with  water.  Concrete  was  then  deposited  in  this 
section  by  means  of  a  deep  sea  bucket,  to  a  depth  of 
about  3  ft.,  and  the  bottom  thoroughly  sealed.     In  the 


General  View,  work  under  progress  in  early  stages 

remainder  of  the  first  section  the  concrete  was  depos- 
ited directly  on  the  rock  bottom.  The  rock  encounter- 
ed was  of  a  very  hard  solid  nature. 

Temporary  Sluiceway. 

The  flow  of  the  river  was  taken  care  of  by  means  of 
a  temporary  sluiceway  which  was  constructed  at  the 
south  end  of  the  dam.  Then  the  permanent  sluiceway 
was  completed  at  the  north  end  of  the  dam  the  water 
was  then  diverted  to  this. 

Excavation  for  Second  Section. 

The  method  used  for  excavating  to  bed  rock  for 
the   second   section   of   the   dam   was   rather   different 


stream  side  of  the  dam  and  this  formed  such  a  sub- 
stantial coffer  dam  that  "it  was  found  possible  to  pump 
out  the  whole  area  between  this  and  the  old  coffer 
dam  which  was  constructed  at  the  time  the  old  dam 
collapsed. 

On  the  second  section  of  the  work,  bed  rock  was 
exposed  with  little  difficulty  except  that  a  great  deal 
of  labor  was  involved  in  removing  the  old  masonry 
abutments  and  the  old  concrete  dam.  The  old  dam 
was  erected  on  timber  cribbing  and  considerable  labor 
was  required  in  removing  this  old  cribbing,  which  was 
accomplished  by  means  of  a  derrick. 

Excavation  Flooded. 

Some  considerable  delay  in  the  work  was  caused 
by  the  water  in  Lake  Erie  backing  up  over  the  top  of 
the  down  stream  coffer  dam  and  flooding  the  excava- 
tion. The  dam  is  located  about  one  quarter  of  a  mile 
up-stream  from  the  mouth  of  the  river,  but  a  strong 


View  shiowing  location  of  plant  witli  temporary  foot  bridge  to  left  and  steel 
roadway  bridge  in  foreground 

from  that  used  for  the  first.  A  great  deal  of  material 
was  taken  out  with  a  clam  shell  bucket  before  any 
sheet  piling  was  driven.  It  was  found  that  sheet  piling 
was  only  necessary  on  the  ufj-stream  side  of  this  por- 
tion of  the  work. 

The    excavated    material    was    piled    on    the    down- 


View  showing  first  section  of  concrete  worl<  and  the  damage  caused  by  flood 
to  formwork  of  second  section 

south  wind  was  sufficient  to  cause  the  water  to  back 
up,  demolishing  the  form  work  that  had  been  errected. 
Some  of  the  wrecked  form  panels  are  shown  in  Fig.  2. 
The  forms  for  the  concrete  were  built  up  of  7-8  in. 
square  edge  boards  with  2  in.  x  4  in.  uprights..  All  of 
the  forms  were  securely  wired  and  braced  in  position. 

Aggregate. 

Pit  gravel  was  specified  for  use  in  all  concrete  wr  -k. 
but  the  pit  gravel  available  was  found  by  test  to  be 
deficient  in  large  aggregate.  The  contractors  decided 
to  use  a  certain  proportion  of  broken  stone  with  the 
pit  run  gravel  to  enable  it  to  meet  the  requirements 
of  the  specifications. 

The  sand  and  stone  were  brought  to  the  site  by 
teams.  This  was  piled  on  the  south  bank  of  the  river 
beside  the  operating  plant.  From  this  dump  the  sand 
and  stone  were  lifted  to  the  double  hopper  by  means 
of  a  derrick  and  a  clam  shell  bucket.     The  concrete 
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was  mixed  at  this  ])lant  and  was  (U^jjosited  by  means 
of  a  chute  from  a  tower  situated  adjacent  to  the  mixing 
plailt  as  shown  in  the  ilhistration. 
Use  of  Plums. 

Tlic  stone  from  the  old  abutments  and  pieces  of 
concrete  from  the  demolished  dam  were  used  for  dis- 
jjlacers  or  ]>lunis  wherever  possible,  in  all  about  25 
j)er  cent,  being  used. 

Reinforcement. 

The  concrete,  with  the  exception  of  the  concrete 
roadway  bridge,  i.s  all  mass  work.     The  bridge  floor 


slab  is  reinforced  with  3-8  inch  rib  bars  placed  at  9 
inch  centers.  The  beams  are  reinforced  with  1>^  in.  x 
2^  in.  Khan  bars,  the  top  bars  and  anchors  being  of 
the  .same  size. 

The  concrete  for  the  mass  work  is  mixed  in  the 
I)roportion  of  1  :2j/2  :5,  and  for  the  reinforced  part  of 
the  work,  in  the  proportion  of  1 :2 :4. 

The  plans  and  specifications  for  the  work  were 
l)rcpared  by  T.  Pringle  &  Son,  Limited,  industrial  en- 
gineers and  a,rchitects,  of  Montreal  and  Toronto,  who 
are  also  .supervising  the  construction. 


The    Maintenance    of    Macadam    Roadways 


-By  Mr.  R.  C.  Heath" 


Wl  THIN  recent  years  the  automobile  has  come 
into  common  use  and  it  is  evident  to  all  tlxat. 
the  roads  are  worse  to-day  than  ever  they 
were  in  spite  of  the  thousands  of  dollars  which 
are  ccmstantly  being  spent  on  them.  You  seldom  ride 
over  a  smooth  macadam  road  with  no  holes  and  rough 
places.  We  do  not  want  to  make  our  roads  smooth 
just  because  it  is  more  pleasant  to  ride  over  them — 
it  is  a  well  established  fact  that  a  rough,  badly  shaped 
road  will  wear  out  much  fjuickcr  than  a  smooth  one. 

Macadam  roads  wear  out  in  two  ways:  first,  the 
direct  contact  of  the  wheels  of  vehicles  and  the  action 
of  the  elemc'ts  wear  out  the  surface;  second,  the 
weight  of  the  vehicles  and  frost  action  cause  the 
-tones  of  the  road  metal  to  wear  on  one  another  in- 
side the  ])avement  itself.  It  certainly  stands  to  reason 
that  if  a  road  is  full  of  holes  the  road  metal  wears  out 
(|iiicker  both  iriternally  and  on  the  surface  because  £ 
loaded  vehicle,  instead  of  rolling  smoothly  over  the 
surface,  pounds  and  tears  at  the  metal  as  it  is  hauled 
into  and  out  of  the  depressions. _ 

Both  steel-tired  vehicles  and  automobiles  injure  a 
macadam  road  but  in  different  ways.  Steel-tired 
\chicles  grind  up  the  road  metal  into  dust  and  the 
automobile  sweeps  this  dust  off  the  road  surface. 
There  is  undoubtedly  less  internal  wear  on  a  road 
where  the  traffic  consists  of  automobiles  and  motor 
trucks  because  the  rubber  tires  and  improved  springs 
al)sorb  a  great  deal  of  the  shock  of  the  wheels  strik- 
ing the  surface,  and  the  surface  wear  is  also  less,  be- 
cause rubber  tires  do  not  grind  the  stones  into  dust. 
The  effect  of  such  traffic  is  to  make  the  metal  fall 
apart  or  ravel  by  removing  the  dust  which  binds  the 
stones  together.  Steel-tired  wagons  cause  more  inter- 
nal wear  because  tlie  full  effect  of  the  load  is  carried 
to  the  metal  as  if  it  had  been  struck  with  a  hammer; 
and  such  tires  also  cause  more  surface  wear  by  grinil- 
ing  the  metal  into  dust.  .\  macadam  road,  subjected 
to  steel-tired  trafiic  alone  will  last  a  long  time,  simply 
because  the  dust  is  not  removed  by  slow-moving  traf- 
fic and  the  road  metal  docs  not  ravel.  Most  of  our 
toads  are  carrying  to-day  a  mixed  traffic  consisting  of 
heavy  wagons,  automobiles  and  motor  trucks  and  are, 
therefore,  wearing  both  internally  and  on  the  surface. 
Our  maintenance  problem  then  is  to  care  for  the  roads 
in  such  .1  way  as  to  prevent  as  far  as  possible  these 
two  kinds  of  wear. 

To  prevent  excessive  internal  wear,  we  should  keep 
the  holes  filled  and  the  surface  smooth  and  even.  Dur- 
ing construction,  every  care  must  be  used  to  keep  low 
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or  high  places  out  when  spreading  the  metal  and  to 
thoroughly  bind  the  stones  together  with  screenings 
so  that  all  voids  are  filled  to  the  very  bottom  of  the 
metal.  I  consider  that  the  most  important  part  of  any 
macadam  work  is  the  spreading  of  the  metal  and  the 
thorough  filling  of  voids  in  the  stone. 

To  Prevent  Wear  and  Raveling. 

To  prevent  surface  wear,  the  surface  mu.->i  be  cov- 
ered with  .some  kind  of  material  that  will  prevent  the 
wheels  from  grinding  directly  on  the  metal.  To  pre- 
vent raveling  the  surface  must  be  covered  with  some 
kind  of  material  that  will  prevent  the  automobiles 
from  sweeping  the  dust  from  between  the  stones. 
Fortunately  there  have  been  developed  several  mater- 
ials which  will  perform  these  services,  two  of  which 
will  be  used  as  illustrations.  They  are  asphaltic  oil. 
a  product  of  the  petroleum  oil  well,  and  tar.  a  product 
of  the  coal  mine  and  gas-house.  These,  materials  are 
spread  over  the  surface  in  a  thin  sheet  and  covered 
with  sand  or  stone  chips.  There  is  considerable  pre- 
judice among  many  people  against  the  use  of  oil  or 
tar  on  the  road  surfaces  because  of  the  results  obtain- 
ed by  many  cities  on  their  streets.  The  reasons  for 
these  failures  are  generally  the  same  everywhere — 
carelessness  in  applying  the  bitumen,  failure  to  clean 
the  road  surface  and  failure  to  cover  the  bitumen  af- 
ter the  application.  Bitumen  must  be  applied  in  small 
quantities  on  an  absolutely  clean  surface  and  must 
be  covered  with  sand,  screenings  or  chips — the  mater- 
ial must  be  applied  in  small  quantities  so  that  it  will 
not  roll  up  under  traffic  and  because  only  a  little  is 
needed  to  give  the  result :  the  surface  must  be  clean 
so  that  the  material  may  stick  to  the  stones,  because 
it  will  not  stick  to  dust ;  the  material  must  be  covered 
so  that  it  will  not  be  removed  on  the  wheels  of  veh- 
icles, and  -SO  that  a  mat  will  be  formed  over  the  sur- 
face. 

Carpet  Treatment. 
The  use  of  oil  or  tar  on  road  surfaces  is  frequentlv 
called  "carpet"  treatment.  This  name  is  a  good  one 
because  the  effect  of  oil  or  tar  is  a  ereat  deal  like  that 
of  a  carpet  on  the  floor  of  a  ro<im.  You  have  all  notic- 
ed the  floors  of  the  hallways  in  the  old  court  houses — 
hollows  arc  worn  into  the  hard  wood  .sometimes  as 
much  as  an  inch  deep  by  the  shoes  of  the  hundreds 
of  men  who  have  walked  there.  Now  compare  the 
condition  of  this  floor  with  the  one  in  the  countv 
judge's  office,  where  there  has  always  been  a  carpet 
on  the  floor — it  is  not  marred  or  worn  at  all.  because 
the  soft  yielding  carpet  has  taken  the  wear.  Of  course. 
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the  carpet  has  worn  out  from  time  to  time  and  a  new 
one  has  had  to  be  laid,  but  the  main  result  has  been 
obtained — your  road  is  not  worn  out. 

Do  not  think  that  if  you  apply  oil  to  a  road  or  patch 
the  holes  once  or  twice  your  problem  is  solved,  that 
you  can  then  take  your  outfit  away  and  build  a  new 
road  somewhere  else  with  no  more  thought  for  the 
old  road.  That  is  not'  real  "road  maintenance."  The 
only  way  in  which  maintenance  can  be  successful  is 
for  the  engineer  to  keep  everlastingly  at  it.  Patrolmen 
must  be  employed  to  take  care  of  the  road  and  must 
start  at  work  on  the  very  day  it  is  finished.  Holes 
must  be  employed  to  take  care  of  the  road  and  must 
be  ready  on  the  job  to  see  them  start.  The  surface 
must  be  kept  unbroken  so  that  no  water  can  get  into 
the  metal  and  soften  it  so  that  a  hole  can  start.  If 
you  are  not  going  to  take  the  best  possible  care  of 
your  roads  it  is  better  not  to  start  at  all :  it  is  a  waste 
of  money  and  a  waste  of  time  to  half  repair  a  road. 

Economy  to  Maintain  Roads. 

People  say  it  costs  too  much  to  maintain  rt)ads 
by  using  these  new  f angled  methods — oil  and  tar  and 
black  greases  of  all  kinds.  The  people  are  wrong ; 
and  they  are  wTong  because  they  do  not  understand 
the  financial  end  of  road  building.  Suppose  it  costs 
$3,000  per  mile  to  place  the  metal  on  this  road  and  it 
will  last,  with  no  care  at  all,  for  three  years-  At  the 
end  of  that  time  it  will  be  necessary  to  re-surface. 
Even  if  you  have  not  spent  one  dollar  on  that  road 
it  stands  you  exactly  $1,000  per  mile  per  year.  Every 
hole  in  it  represents  a  dollar  or  two  that  you  spent  to 
put  down  the  metal,  which  has  disappeared  some- 
where. Now,  wouldn't  you  be  willing  to  spend  $1,500 
a  mile  to  make  the  road  last  three  years  more?  That 
expenditure  would  make  the  road  cost  $4,500  for  six 
years'  service,. or  $750  per  year.  But  if  you  let  it  go 
without  repairs  it  will  cost  you  $6,000  for  six  years' 
service,  and  your  road  is  always  getting  worse  instead 
of  better.  In  other  words,  spend  $1,500  to  save  $1,500, 
not  to  mention  the  saving  in  wear  and  tear  on  your 
wagons  and  automobiles.  That  certainly  looks  like  a 
good  investment.  These  figures  that  I  have  given  are 
reasonable  ones.  How  many  of  you  men  have  seen 
macadam  roads  which  are  in  good  shape  after  three 
years'  service?  I  do  not  believe  there  is  a  single  heav- 
ily traveled  macadam  road  in  this  state,  which  is 
three  years  old,  that  does  not  need  resurfacing  right 


will  agree  that  no  road  builder  can  afford  not  to  main- 
tain his  roads.  The  people  are  not  only  entitled  to 
roads,  but  they  are  entitled  to  good  roads.  They  are 
])aying  for  roads  because  they  expect  to  get  their 
money  back  in  service  from  the  roads  not  because 
they  want  to  indulge  in  an  expensive  luxury.  If  the' 
roads  are  not  kept  in  good  condition  the  people  are 
not  getting  the  service  for  which  they  have  paid.  No 
man  will  own  a  house  nowadays  without  having  it 
properly  insured,  and  he  is  willing  to  pay  a  fair  pre- 
mium for  the  protection  against  loss.  "Road  mainten- 
ance" is  simply  "road  insurance,"  and  the  people 
must  pay  the  premium  in  order  to  be  protected  against 
the  wearing  out  of  their  roads. 

In  conclusion,  let  no  road  engineer  think  that  main- 
tenance work  is  beneath  his  dignity  as  a  road  builder. 
The  biggest  men  in  the  road  game  to-day  are  studying 
the  problems  .of  maintenance,  realizing  that  they  are 
the  hardest  problems  that  remain  to  be  solved.  Main- 
taining a  road  means  much  more  than  throwing  a  few 
stones  into  the  holes  or  spilling  a  little  oil  on  the  sur- 
face. There  is  plenty  of  opportunity  for  careful  study 
and  experiment,  and  all  such  work  must  be  done  with 
the  greatest  skill  and  care. 

Maintenance  work  is  not  difficult  in  itself,  but  most 
engineers  fail  in  maintaining  roads  because  they  will 
r.ot  take  pains  enough  in  getting  careful  work.  The 
secret  of  successful  maintenance  is  all  in  the  care  with 
which  the  work  is  done. 


Straight-edge  for  Testing  Joints  in  Concrete 
Pavements 

By  F.  M.  Balsley,  Division  Engineer,  Wisconsin  Highway  Commission 

THI'^  split  float  has  a  proper  place  in  finishing 
concrete  pavements,  but  it  is  not  by  any  means 
sufficient  for  fini.'ihing  at  joints,  because  the 
strike-board  nearly  always  causes  an  excess  of 
concrete  on  one  side  or  the  other  of  the  expansion 
joint  material,  and  the  split  float  simply  finishes  the 
edges  of  the  slabs,  still  leaving  the  hump  which  spoils 
what  might  otherwise  be  a  good  riding  pavement.  In 
the  accompanying  sketch  there  is  shown  a  straightedge 
which  is  used  as  a  gauge  to  determine  the  relative  ele- 
vation of  adjacent  slabs  by  placing  the  slot  over  the 
protruding  joint  filler  immediately  after  the  concrete 
has  been  struck  off.    If  there  is  an  excess  of  concrete 
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now,  and  I  do  not  believe  there  is  one  county  which 
has  spent  an  average  of  even  $100  a  mile  on  its  maca- 
dam roads  since  they  were  constructed.  Most  of  the 
counties  have  spent  not  one  penny  for  maintenance. 
If  you  will  spend  one-half  in  maintenance  of  what 
you  are  losing  by  not  maintaining,  your  roads  will 
always  be  good  and  at  the  end  of  ten  years  you  will 
have  something  to  show  for  your  money  beside  sad 
experience  and  worn-out  roads. 

The  opinions  of  engineers  regarding  the  best  meth- 
ods of  repairing  roads  will  differ  many  times,  but  all 


on  either  side  of  the  joint,  the  straightedge  is  rocked 
back  and  forth  and  pressed  down  until  the  outer  ends 
touch  the  finished  slabs.  The  concrete  so  marked  is 
removed  and  the  surface  refinished  to  grade.  Insuffi- 
ciency of  concrete,  as  well  as  excess,  can  as  easily  be 
detected  and  corrected.  When  the  straightedge  rests 
on  both  slabs  for  its  entire  length,  the  work  is  accept- 
able. 

Proper  use  of  this  straightedge  insures  that  adja- 
cent slabs  will  be  on  the  same  plane.  This  device  has 
become  quite  popular  in  highway  construction  circles. 
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Mainly  Constructional 

East  and  Weit— From  Coast  to  Coast 


The  Trent  \allcy  Canal  is  to  be  completed  from  Lake 
Sinicoe  to  GeorRian  Bay.  accordintif  to  recent  announcement. 
The  section  l)etween  Lake  Ontario  ami  Lake  Simcoe  is  al- 
ready  opened. 

Work  on  the  reclamation  of  ('atli>li  I'ond,  Toront(j,  is  to 
l)C  continued  next  year.  Owins  to  the  increased  cost  of 
labor,  it  will  be  neces.sary  to  provide  an  additional  $l.'.,0()0 
in   the   191'.)  estimates. 

The  ratepayers  of  Brantford.  Onl..  will  vcjte  next  Jan- 
uary on  a  by-law  to  raise  .$125,000  for  an  extension  of  the 
street  railway  to  Terrace  Hills;  also  on  a  by-law  to  erect 
.1  new  school  in  Ward  .5,  at  a  cost  of  $70,000. 

The  Vancouver  city  council  has  passed  by-laws  to  raise 
money  for  the  following  purposes:  IT.IO.OOO  for  the  erection 
of  a  Victory  Hall;  .$,'),50,000  to  acquire  timber  rights  on  Sey- 
mour creek;   .$200,000   for  repairing  roads,   streets   and   alleys. 

The  board  of  trade  of  Vernon,  B.C..  have  made  repre- 
sentations to  the  Dominion  Govcrnincnt  and  to  the  govern- 
ment of  British  Columbia  calling  for  the  construction  of  a 
branch  line  of  the  C.  N;  Ry.  extending  from  Kamloops  to 
Kelowna.  with  a  spur  from  Vernon  to  the   Lumby  District. 

The  Winnipeg  approach  of  the  I'rovencher  bridge  is  now 
open  to  traffic.  ."Mthough  the  temporary  wooden  bridge  ap- 
proach won't  be  taken  away  for  the  present,  vehicles  can 
reach  Christie  street  in  a  direct  line.  The  new  approach  is 
not  completely  finished,  but  it  will  likely  be  completed  in 
the  spring. 

The  city  council  of  Sault  Ste  Marie,  Ont..  has  decided 
to  submit  a  by-law  to  the  ratepayers  on  Jan.  7,  to  raise  $40,- 
000  by  debentures  for  the  erection  of  a  soldiers'  home  for 
tlie  benefit  of  returning  men  and  as  a  memorial  to  the  men 
from  .Mgoma  district,  who  have  made  the  supreme  sacrifice 
in  the  war. 

Last  year  there  were  l..ilO  miles  of  rural  roads  through- 
out the  Province  of  Manitoba  systematically  dragged,  ac- 
c(  rding  to  Mr.  Fred  Bcrvtley,  secretary  of  the  Manitoba 
Cood  Koads  Association.  Next  year  with  the  return  of  farm 
hands  from  the  front.  Mr.  Bentley  expects  there  will  be  an 
increase   to  at   least   2,000  miles. 

The  .'\lumni  .\ssociation  of  the  L'niversity  of  Toronto  is 
planning  a  campaign  to  raise  $500,000  for  the  provision  of  a 
suitable  L^niversity  War  Memorial.  Half  of  this  amount 
would  go  to  maintain  scholarships  for  veterans  and  other 
undergraduates,  while  the  remainder  would  be  used  to  erect 
a  memorial  to  the  'X'arsity  students  who  have  fallen  in  the 
war. 

<  )n  Ihe  occasion  of  a  recent  visit  of  the  directors  of 
the  Canadian  National  Railway  Board  lo  Fredericton,  N.  B., 
the  mayor  and  members  of  the  Board  of  Trade  presented 
the  claims  of  Fredericton  in  connection  with  the  estab- 
lishment of  a  union  station,  better  terminal  facilities,  and  other 
improvements.  President  Hanna  said  their  representations 
would  receive  careful  consideration. 

The  Mullen  Construction  Co..  of  Pittsburg.  Pa.,  arc  tak- 
ing over  the  dry  dock  and  shipbuilding  yards  at  Prince  Ru- 
pert. B.C..  in  order  to  carry  out  a  steel  shipbuilding  contract 
for  the  Dominion  Government.  It  is  understood  that  it  is 
the  intention  also  to  build  wooden  vessels  at  Prince  Rupert, 
and  that  the  total  tonnage  of  steel  and  wooden  craft  will 
.Tuiount  lo  tlO.OOO.  The  Mullen  Co.  propose  to  spend  at  least 
.$,")00.000  in  improvements,  including  the  erection  of  plate,  and 


angle  shops,     assembling  shops  and  sheds,  and  extra  equip- 
ment. 

A  scheme  is  proposed  in  St.  Thomas,  Ont.,  for  establish- 
ing a  memorial  drive  in  honor  of  the  men  of  thaf  city  who 
have  given  their  lives  in  the  war.  The  board  of  trade  wa» 
responsible  for  the  suggestion,  and  a  committee  has  been 
appointed  consisting  of  City  Kngincer  Ferguson.  County 
Kngineer  Bell,  Dr.  F.  K.  Bennett,  R.  M.  Price,  E.  A.  Smith. 
C.  Montgomery  and  .\.  A.  Ingram,  to  plan  out  the'  most  dr- 
sirable  route. 

A  meeting  was  recently  held  in  Ottawa  under  the  au.^picc» 
of  the  local  board  of  trade  to  discuss  the  question  of  a 
memorial  to  Ottawa  men  who  have  served  the  Kmpirc  in 
the  Great  War.  It  was  not  dtcided  what  form  the  memorial 
should  take,  but  the  conclusion  was  reached  that  it  should 
not  be  a  hospital,  and  that  it  should  he  separate  and  distinct 
from  any  undertaking  of  the  Dominion  Government.  Xo 
definite  action  is  to  be  taken  until  the  plans  of  the  Govern- 
ment are  learned. 

The  Toionto  Building  Trades  League  recently  submitted 
a  resolution  to  the  Board  of  Control  recommending  that  the 
city  at  once  jilan  the  erection  of  5,000  six-roomed  houses  on 
lots  at  least  25  ft.  wide  and  150  ft.  deep — the  price  of  these 
to  be  approximately  $2,750  each.  It  is  suggested  that  the 
government  loan  be  taken  advantage  of  and  that  the  houses  be 
sold  on  easy  terms  to  soldiers  who  enlisted  from  Toronto, 
preference  to  be  given  those  with  the  largest  number  of 
cihldren.  The  Building  Trades  League  also  recommends 
the  erection  of  a  Victory  Hall  near  Carlton  and  Yonge 
streets,  with  seating  accommodation  for  10,000  people,  and 
the  proceeding  with  all   local   improvement  work. 

Toronto's  plans  for  park  and  boulevard  development  are 
taking  definite  shape.  The  Parks  Commissioner  states  that 
a  com|)letc  system  of  development  has  been  mapped  out. 
involving  an  expenditure  of  $7,000,000,  and  that  the  whole 
project  will  be  laid  before  the  city  council  early  in  the  new- 
year.  He  proposes  the  construction  of  fifty  miles  of  con- 
tinuou.s  boulevard  driveways  in  a  circular  route  around  the 
city.  The  driveway  will  encompass  the  entire  city  from  the 
east  to  Jane  street  on  the  Humber.  north  to  the  limits  of 
North  Toronto  and  down  the  cast  side  and  over  the  re- 
claimed land  and  Toronto  Island,  crossing  the  eastern  and 
western  gaps  by  means  of  bascule  bridges.  It  is  planned  to 
connect  this  whole  system  with  the  projected  continuation 
of  Rosedalc  Ravine.  The  progrramme  also  calls  for  the 
opening  up  of  twenty  new  playgrounds  for  the  children  of 
the  city. 


Dominion  Housing  Committee  Formed 

.\  housing  committee  of  the  Dominion  Cabinet  has  been 
formed,  consisting  of  Hon.  N.  W.  Rowell.  president  of  the 
Privy  Council,  chairman:  Senator  Gideon  Robertson,  Minis- 
ter of  Labor;  Hon.  .\.  K.  Maclean,  vice-chairman  of  the  Re- 
construction and  Development  (."onimittce,  and  Hon.  T.  .A. 
Crerar.  Minister  of  .Agriculture.  This  committee  will  im- 
mediately take  up  with  the  province  the  question  of  housing 
accommodation  and  will  take  such  measures  as  may  seem 
necessary  or  helpful  towards  the  relief  of  the  situation  and 
the  furtherance  of  the  Dominion  Government's  plans  for  as- 
sistance. 

It  is  stated  that  the  committee  will  (l)  formulate  the  gen- 
eral principles  which  should  be  followed  in  any  hou<in-: 
scheme  in  order  to  secure  the  results  aimed  at.  and  (21 
communicate  with  the  governments  of  the  several  provinces 
with  a  view  to  agreeing  with  them  upon  any  general  scheme 
of  housing,  that  the  fund  of  $25,000,000  authorized  to  be  set 
aside  for  housing  by  the  Dominion  Government  may  be  ap- 
plied for  the  purposes  contemplated. 
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Contracts  Department 

News   of   Special   Interest   to   Contractors,   Engineers,    Manufacturers    and 

Dealers  in  Building  Supplies 


Waterworks,  Sewerage   and 
Roadways 

Hamilton,   Ont. 

By-law  will  be  submitted  January  1st 
to  expend  $117,000  for  construction  of 
system  of  storm  sewers  east  of  Ottawa 
St.,  and   the  necessary  outlet  therefor. 

St.  Norbert  D'Arthabaska,  Que. 

Tenders  will  be  called  to  close  during 
March  for  the  opening  and  grading  of 
public  highway  for  Municipality.  Supt. 
Alfred   F.   Paris. 

Windsor,  Ont. 

By-law  will  be  submitted  Januarj'  1st 
for  $;i50,000  for  establishment  of  filtra- 
tion plant  for  improving  waterworks 
system. 

CONTRACTS  AWARDED 
Rosser,  Man. 

Work  is  to  start  gravelling  roads  for 
Rural  Municipality  of  Rosser:  General 
contractor,  M.  Duncan,  care  of  Harstone 
Bros.,    Lindsay    Bldg.,   Winnipeg. 


Railroads,  Bridges  and  Wliarves 

Hawkesbury,  Ont. 

Department  of  Public  Works,  Otta- 
wa, contemplates  erection  of  bridge  cost- 
ing  $30,000. 

Owen  Sound,  Ont. 

County  Council  contemplates  rebuild- 
ing bridge  which  collapsed.  Engineer 
Robt.   McDowall. 

St.  Thomas,  Ont. 

City  Council  contemplates  extension 
of  street  railway.     Clerk,  W.  B.  Doherty. 

Vancouver,  B.C. 

Great  Northern  Railway,  607  Hastings 
W.,    contemplates    construction    of   dock. 

Quebec,  Province  of 

O.  Arcand,  Engineer,  Notre  Dame  St. 
Three  Rivers,  has  received  the  contract 
for  the  material  for  painting  the  Waya- 
gamach    bridge. 


Public   Buildings,  Churches 
and  Schools 

Delisle,  Sask. 

Town  Council  contemplates  erection 
of  municipal  hospital.  Mayor,  S.  Moul- 
ton. 

Hamilton,  Ont. 

Board  of  Education  contemplates  erec- 
tion of  public  school.  Secretary,  R.  H 
Foster,   18   Cottage  Ave. 

Ottawa,  Ont. 

Dominion  Government  has  appointed 
commission  (Sir  Edmond  Walker,  Tor- 
onto. Chairman)  to  prepare  report  re 
location  and  detail  of  building  to  house 
war  trophies. 


Penticton,  B.C. 

Town  Council  contemplates  erection 
of  memorial  and  library  is  most  favored. 
Chairman    of    committee,    K.    McKenzie 

Port  Arthur,  Ont. 

Department  of  Public  Works,  Toron- 
to, contemplates  erection  of  court  house 
costing  $150,000  in  the  Spring. 

Regina,  Sask. 

By-law  is  to  be  submitted  for  erection 
of  public  school  costing  $125,000  for 
School  Board.  Secretary,  J.  H.  Cun- 
ningham. 

Saint  Anges,  Que. 

Plans  are  in  progress  and  tenders  will 
be  called  about  January  1st  for  erection 
of  church  for  Congregation.  Architect 
Lorenzo  Auger,  39  St.  John  St.,  Quebec 

St.  John,  N.B. 

Tenders  are  being  received  by  R.  C. 
Desrochers,  secretary  of  Department  of 
Public  Works,  Ottawa,  until  noon,  De- 
cember 30th,  for  erection  of  military 
garage. 

Truro,  N.S. 

Town  Council  contemplates  erection 
of  memorial  hospital.  Clerk,  H.  Mc- 
Dougall. 

Unity,  Sask. 

By-law  is  to  be  voted  on  by  munici- 
palities of  Grass  Lake,  Senlac,  Round 
Valley  and  L'nity  to  raise  $25,000  for 
erection  of  union  hospital.  Secretary,  J 
T.   Roper,  Salvador,   Sask. 

Wilcox,  Sask. 

School  Board  contemplates  erection  of 
school  next  Summer.  Address,  Secretary 
of  School  Board. 

CONTRACTS  AWARDED 
Burlington,  Ont. 

Pigott.  Healy  Construction  Co.,  36 
James  St.  S.,  Hamilton,  have  been 
awarded  contract  by  Department  of 
Public  Works,  Ottawa,  for  active  treat- 
ment ward   for  military  hospital. 

Hamilton,  Ont. 

School  costing  $300,000  for  Board  of 
Education;  secretary  of  board,  R.  H 
Foster,  18  Cottage  Ave.:  Natco  partition 
and  enclosure  wall  tile.  National  Fire 
Proofing  Co.  of  Canada,  Ltd.,  Plains 
Rd.;  painting.  J.  Church,  8^  John  St.  N 

Moncton,  N.B. 

Foundation  is  in  for  church  costing 
$3,500  for  Reformed  Baptist  Church,  c/o 
Rev.  S.  O.  Baker:  Electrical  work,  G.  F 
Perry. 

l/lontreal,  Que. 

Sunday     school     costing     $25,000,     for 

Wesley  Methodist  Church:  Roofing,  Geo 

^W.  Reed  &  Co.,  Ltd.,  37  St.  Antoine  St.; 

painting,  Alex.  Craig  Ltd.,  41  Jurors  St 


Business  Buildings  and  Indus- 
trial Plants 

Amherstburg,   Ont. 

Henry  Robidoux  contemplates  erec- 
tion of  warehouse  costing  $7,000  next 
Spring. 

Hensall,  Ont. 

Plans  are  to  be  prepared  for  altera- 
tions to  departmental  store  for  T.  C 
Joynt. 

Moncton,  N.B. 

Site  lias  been  purchased  and  building 
will  start  in  Spring  for  bank  for  Can- 
adian Bank  of  Commerce,  King  St.  W. 
Toronto. 

Jas.  Weldon  contemplates  erection  of 
business   block   in    Spring. 

North  Devon,  N.B. 

Thomas  Pink  Co.,  Ltd.,  Alexander  St. 
Pembroke,  Ont.,  contemplates  improve- 
ments  to   factory   costing  $7,000. 

Ojibway,  Ont. 

Work  is  to  start  soon  for  steel  manu- 
facturing plant  costing  $20,000,000  for 
Canadian  Steel  Corp.  Ltd.  Gen.  man- 
ager, Ward   B.   Perley. 

Purvis,   Man. 

Andrew  Hyslop  contemplates  erection 
of    general    store    in    Spring. 

St.  Catharines,  Ont. 

W'ork  has  started  for  dairy  barn  for 
McSloy  Bros.  Architect,  T.  H.  Wiley 
128  St.  Paul  St.  Masonry,  carpentry 
and  steel  will  be  let  and  steel,  roofing 
flooring,  hardware,  hollow  tile  for  silos 
and   stable   equipment  is   required. 

St    Tite,  Que. 

.'\cme  Glove  Works  contemplates  erec- 
tion of  extension  to  factory  costing 
$15,000. 

Acme  Shoe  Pack  Co.  contemplates 
erection  of  extension  to  factory  costing 
$10,000.       Manager,  J.  H.  Massicotte. 

Saskatoon,  Sask. 

Plans  are  in  progress  for  cold  storage 
building  for  Saskatchewan  Co-operative 
Creameries,  Ltd.,  502  Northern  Crown 
Bldg.,  Regina.  Architect,  Mr.  Garvin 
care    of    company. 

Smithers,  B.C. 

Bulkley  Valley  Farmers  Institute  con- 
templates    erection     of     flour     mill  and     ' 
warehouse.      Secretary,      Mr.       Croteau, 
Telkwa. 

Three  Rivers,  Que. 

Foundation  is  in  for  frame  and  br'ck 
office  costing  $4,000  for  Pothier  & 
Cloutier  &  Baptist   Ltd.,  lumber  dealers 

Toronto,  Ont. 

Acker  Furniture  Co.,  236  Danforth 
Ave.,  contemplates  erection  of  furniture 
store,  etc.,  next  Spring. 

L.  W.  Trull,  751  Broadview  Ave.,  con- 
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